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AEIN=P: -

WO MERFNTETRBTA ZHBMAELE, REESEN.
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2. =EUE

Release Notes

AXNEBINEHIBE (Ganos) BIARAEHTHA,

INBRAR )

o

o

4.1 o

BB

HIEST ImportFromRE, EANOSSXFMET A NEXEINEE, —RASIESARE,
GisTZ 5| fITrajGisT Z 5|37 & Fhktrajgist_ops_multi, BF S/ MIERS|%EE,
e RESFEIISTHIRESETNE,

* Bugfg&

o

o I

o

4.0 o

BERTXS RIAFTIEZHI BB N E R,

BEMLIL

RS RE T EREE (ST Hillshade, ST SlopeflST Aspect) iR[ERasterxf REUE
1B &REE,

BERST _SplitiR BRE E BIMN XS BB R AT 7R B F S E A,

e Bugfgg
{BEST_SrEqualfE F Le 544 T HI B Sk N i 25,

o iR

o

o

o

FEST _removeDriftPointseR%Y, {EREEIMNMRIIEDER L.

FRIGST SplitE®Ey, EAERH AN RN PEETIN .

FRIGST _ExportToM#, BHBS BB FM, HIBENIRE TR
FRIGST IsExternal®#, WENBREEM TR,

FRIEST importFromR %Y, o B EE BB BT ATE M EEIR E N B,
JrST Storagelocation®#, REHBFHEEIMBIME.

IBST_AKIDREL, REIEEHIEE, 50SSKE B FrE A ACcessKeylD,
FTIEST_SetAccessKey®#(, REEEUHIER, S0SSRENATERIACcessKey (8

3.9 ¥EAccessKeylDF]AccessKeySecret, EUBAFRPE5%1) ,
o FTHEST SetAkldER%E, REBIZEVHNBAS, 50SS3: B ATEABIAccessKeylD,
o FTIEST SetAkSecretE®#l, REEEVMNBE, S0SSRENFTERL
AccessKeySecret,
o ST SetStoragelocation®#, REEEHER, JMEIXHNEFHENVE.
o FEST DeleteGTFEREL, MIBRIEEX M-I TAENMES X,
* Bugigg
o EERIRAESFEFERFHEHALIREM T,
o BEQGISEREN T AF L E RHI R )&,
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https://help.aliyun.com/document_detail/189704.html#reference-1950032
https://help.aliyun.com/document_detail/124128.html#reference-978548
https://help.aliyun.com/document_detail/124127.html#reference-978538
https://help.aliyun.com/document_detail/124122.html#reference-978530
https://help.aliyun.com/document_detail/314247.html#reference-2091046
https://help.aliyun.com/document_detail/314244.html#reference-2091046
https://help.aliyun.com/document_detail/314247.html#reference-2091046
https://help.aliyun.com/document_detail/314253.html#reference-2091046
https://help.aliyun.com/document_detail/314254.html#reference-2091046
https://help.aliyun.com/document_detail/314255.html#reference-2091046
https://help.aliyun.com/document_detail/314256.html#reference-2091046
https://help.aliyun.com/document_detail/314258.html#reference-2091046
https://help.aliyun.com/document_detail/314305.html#reference-2091046
https://help.aliyun.com/document_detail/314306.html#reference-2091046
https://help.aliyun.com/document_detail/314259.html#reference-2091046
https://help.aliyun.com/document_detail/314260.html#reference-2091046
https://help.aliyun.com/document_detail/314261.html#reference-2091046
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INBRAR

3.8

3.7

3.6

3.5

A

o GR%EME

o FEST AsDatasetFileB#, X818 EE E AIMERT 5 IS B STH& 0A9 Z 3578
1TIR[E,
o FEST_RasterDriversiR#, XHFXTFrEMHME SRR PR ETEN,
o ¥{Ganos FOWHEHR, SIREIfdwARiIFIEEMHEF 0SS EHE S EEIRE,
= FRIEST _FDWDrivers & &3k G FrH Ganos FOWSZ 58I ERRIREN 21 & .
® FHEST ForeignTables MEZHSMIEIER P RIZIR,
® IFEST RegForeignTables REUGEIR R P HIRTMAIE,

Bugfgg&
BEST ClipRHBIEETBESZHITERTBERMBIDA,

MHERELIL

ST_SubRasterB#XISMHE R TR BB URGTEN B, XIHFSRRERFEEZRE
BRMARRBIZ S,

Bugfgg&

o BEMRRITTMNES EERURRSEEURERRNDR,

o BEMTRETURMERE, MEERENIRESHERIEA,

o EEMEHIES AN TS BT RN,

Rt

o FRIEST RPCGeoreferenceiR#l, FFIREUMI&EHERPC (Rational Polynomial
Coefficients) 58,

o ¥THEST SetRPCGeoreference®#, ATIREMIEHIERPCEA,

o FHEST RPCRectifyl®#l, ATFRIBMIEZBEIRPCEIMILIHITRIEIRIE, REKIE
JEELEESSE

o HBEAAHITHNEIRGSTERSI,

Bugfg&
BEFEApyg_dumpl B ENX R ESE L ES HIEE,

MHERELIL

ERAMEN RN —MEEHREENMSNRBITER, REASEIHNREETMHEN RN
PR,

Bugfg&

o {g8Trajectoryy BIEEF R,

o EERLERT, MEXNRREAAverageZE R H HE9E,

o BENTNRIMES NN BENNELERE, THERTERNERIDA,

o {EEGeosHRFEMAME, EEELNTM, R EREMEEREREBTIRR.
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https://help.aliyun.com/document_detail/335922.html#task-2129882
https://help.aliyun.com/document_detail/335924.html#concept-2129876
https://help.aliyun.com/document_detail/335925.html#concept-2129877
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https://help.aliyun.com/document_detail/144526.html#reference-2345252
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ZHIEEERDS

INBRAR

3.4

3.3

A

o GR%EME

o ATIMENZHERIILE. REZEHTBHE, MUEHENRNEFEHEENL, ZFEH
= AN RISMERES, Figpolar_enable_storage_partial&#l, XIFHNEINRITAHS
THNAEEMR, BARS, BELREANSBTESES,

o FIEST_ImportFromR#, ZIFMEEBHTHEN,
o FHAST BuildPyramid®#, ZFMBEIREHTORESFE,
o FrifTrajectory EmptyN®R, XFELHETATEERMRENULLY R,

e Bugfgg

BEST_AddZERETE16BSIER T oI fEE R AR IEMMER,
EETrajectoryiEREFLIE R T EEFRANRE,

BE Trajectory R &R 7 RELTEF ARSI 898,
BEBMANdRECZEERLENBRAERNGE S, SBUREerrormiEfalsetyiaza,

o

o

o

o

o FAFIE
o FMBST JaccardSimilarityl®#, BAFHENBNIREUE,
o FEST Transform®@#, BTFEMBN— N REASERERIB—IPREASER,
o B
PIRRESFEN, XIFAFEEUETE, BREBNMFS T EAEMTIERETEENG

o,
* Bugfgg
BERLKIET, GanosHIEERIZEEANERNDA,

21
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https://help.aliyun.com/document_detail/207181.html#concept-2044091
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https://help.aliyun.com/document_detail/95390.html#reference-lpr-zgn-qfb
https://help.aliyun.com/document_detail/198849.html#reference-2013085
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B B EUIE - 0 == 2097 & Release Not

=R ERDS o
INBRAS WiEH
o M
o MEXESFHEREBHENX (EFRER) WEE, BTFREHNENRRERLETR,
o FIEMMEHUEZEEYPEG2000EMHEEIE, XI5 16bitiS &R EHE TR
o Fifganos_update®#, A select ganos_update(); &< T AFRFTAE BIGanosiE
HEIRFIRA
o Fri¥Trajectory#iEEE:
" TRRENZERS,
" EGIstRSITIFRSINBXE, HFREUAHADEENEFEUISEAREENS
wHREK,
= gAY =SMEAEZREIBoxND, o TS EERRUARFMENG,
" ENNAREENER (&&) . 28 (@>) . #E8E (<@) EF.
® ST ndintersects, ST_ndDWithin, ST_ndContains, ST_ndWithinPg&3hak4k
R,
) PR RBRBAIHERKENRE, URBERIHERTGEABKNINGE.

n REINRSI AR TrajGist, RIEBFIRSIERE,

o MEREMLIL
o ffifkst_dwithinfEE&EE, RAZBMEE.
°o MAK=EEEN, GISTRSIZMEREAMRK, RAZMIEEE,
o XETFIEINRENH:

" SRERSHdLIRIREIE, 2i3857M4326BME AT,
= fiifpixelSize2HIRE, MRHEHTRE, HORRNOME.

* Bugigg
o BEMITHIERE I EERERDA,
o BERLFRTEHNGanos Rasterk M ,
o {28 Ganos T FI X4 EHTEFARA ST ol s I AR R AV B R,
o BERAMASHHMERAESFTERIERE, MARAFHUIEEIKNE,

o %M
o HEXFFRASUbSet MNet COFMURR B IR, TTRRIEENEEEREAN.
o MIEXIHMMEEIEBREX THEUREFER:

= HRST Metaltems®E, ATFREAENEEXTHIERE SR

® {Z2MST_MetaDataiR#, MTIREEENTHIETEARIRELYSONTT HFIERI T
'R,

m ST SetMetaDataiR#y, ATFIRETEIEIR,

® HRST_BeginDateTimei#y, FTFIRENVREIEIIEIGE 8.,

= FIBST_EndDateTimep®#y, A FREMHESUIRIVL LR 8],

® FRIEST SetBeginDateTimepR#, AT IREMIEEIRIFFIAEE,
m FFHEST SetEndDateTimem#, AT IREMELIRNLERETE,

B ERIEST SetDateTimefRE, AT REMBEIRNFA. FRTERIKERIREE
28
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https://help.aliyun.com/document_detail/189696.html#reference-1949948
https://help.aliyun.com/document_detail/189698.html#reference-1949952
https://help.aliyun.com/document_detail/189701.html#reference-1949980
https://help.aliyun.com/document_detail/189702.html#reference-1950023
https://help.aliyun.com/document_detail/183167.html#reference-1940476
https://help.aliyun.com/document_detail/95382.html#reference-izk-wwn-qfb
https://help.aliyun.com/document_detail/183168.html#reference-1940823
https://help.aliyun.com/document_detail/183169.html#reference-1941131
https://help.aliyun.com/document_detail/183170.html#reference-1941137
https://help.aliyun.com/document_detail/183171.html#reference-1941139
https://help.aliyun.com/document_detail/183172.html#reference-1941142
https://help.aliyun.com/document_detail/183174.html#reference-1941145
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N 5y TR REHBREE TR ANE i
" HEST Asimage®¥, BFRREFREANELKD,

" SEST ASPNGEH, BFRREFRFNEOPNGE .

" ST _As|PEGRM, ATFRRETFREIMPEGEFEN.

o G IFTRMIEHIER B URBIEZE:
 Hgeomgrid#iBE R,
FGST AsText®#, HTFEMIEHIBLR LI ANEARRAN,
FrIGST _AsGeometry®#, AT HMISEIBEE KRN TIAHIRERE,
FGST _AsBinaryBR#, AT RBMASHIBR AN T HIREE,
FIEST _AsBoxEREL, FTFRMISHIEE LB R IBOXEIEXE,
FGST_AsGridpkE, AT I8 L aIE0HE 28 8L FRr Xt R 6 1 4o MIAS $038
3.0 ® ST GridFromText®#, ATFEEFXARERMIEHEIRATLAIMSHIEER,
FGST_GridFromBinaryBR#, FTFRBET 2t 0 FR RIS %A T MISEERE
KA,
FIEST IntersectsiR#y, AT MSHIELBSAHIREXREIBTHER.
FIEST ContainsBREM, FTFHIBIMIEEIESWIgHIE. MIEHESLUIHRERER

BEXER.
= ETERST_WithinlR%g, MTHETMNELIES MEHE. MBMESOHREEEERK
BEXR,

o Y EHAEESFERIERRNINAE:
® ST BuildPyramidi®#, BFRIBXESFE,
® FFIEST DeletePyramid®#, ATFHBREEESFE.
= HRIEST Tile®#, BFREMVTRANEERFHUE.

* Bugfgg
o BEERLEBERTRSFESHIANFERNTE,
o BEBHMNIKIECIZE “2000-01-01" B & SB9EHE,
o BEREFETHRMNREMST IntersectioniR B FHFHEIRH 75,
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https://help.aliyun.com/document_detail/183179.html#reference-1943421
https://help.aliyun.com/document_detail/183182.html#reference-1943428
https://help.aliyun.com/document_detail/183195.html#reference-1943494
https://help.aliyun.com/document_detail/183183.html#reference-1943448
https://help.aliyun.com/document_detail/183184.html#reference-1943452
https://help.aliyun.com/document_detail/183186.html#reference-1943454
https://help.aliyun.com/document_detail/183187.html#reference-1943472
https://help.aliyun.com/document_detail/183192.html#reference-1943476
https://help.aliyun.com/document_detail/183197.html#reference-1941200
https://help.aliyun.com/document_detail/183198.html#reference-1941232
https://help.aliyun.com/document_detail/183199.html#reference-1941237
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INBRAR

2.9

WA

o R

o HiE3Z#FCOG (Cloud Optimize Geotiff) XH&, XKIFZIMCOCKHER PEFHENE

FEER.
FIBST_AJdZERE, HFBIMSEIENGREANTNRFMZE.,
WENR=ECEERRRER, HFETSFERREN:

ST Extent®E, ATFREMENRIZEEE, MUBOXFEIIRE,

HEST _Envelope®#, ATFREMENRNZEEE, M ANKRELIEE,
ST _ConvexHull®#l, AFREMENRNZEEE, MUINRELIRE,
ST Height®#, AFREMENRNEESE.

ST widthiE#y, AFREMENRNEREE.

EBEST XMInkRE, FFREMENRIXE/IME,

ST _YMINRE, HFREMENRNYR/IME,

ERIST _XMaxB®#, AFREMENRIIXRKE.

BREST_YMax®#, AFREMENRINYRKE.

* Bugfg&

o

EESMEBIHEMIRRER x NI REBMEBRENEE, RIFAFBIFMHIEREE

MXITREIRIN,

BEST_Values REEE N E LT M LT R 45 R 5 LArHEFE A —E BT,
{EEST_BestPyramidLeve iR ERLIE R TSIRE 2K @,
BEST_BuildPyramid R ER LB R TREEIESFIEN @A,

BET runcat et & RS RAEB X M IR F AT [0 RE,

1EEST_ExportT o R3S F CreateOptionfE E LR T LM B,
BEST_ClearChunks B X FREFEANERN S HIEREA,

BEIN I FIEERELER T EBIRoverviewhI o),
BEABIINESFENIMENR T EANEFENIE,
EEEENaNFUENIMEHBEETER T EENSSHER A ERNDA,

> MA4RRA: 20211103
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INBRAR

2.8

A

o R

o

o

o

o

A S54E TT AR I 1) 1 438 -

= ERIEST XMInEE, FAFREMMSEIEXT m&/ME.

= FRIEST YMINEE, FAFREMMSEIRY S m&/ME.

= ETIEST XMaxE#, AFREMMEHIEXTMRAE,

= ETIEST YMaxE#, AFREMMEHIEY A MRAE,

= FTIEST ChunkHeight %, A FREMMEHMIENREE.

= FTIEST Chunkwidthi®#, ABFREMMESIRAREE.

= FFIEST ChunkBandsE#l, FTFREVMMEEIENIRERHE.
FIBST_SrFromEsriwktR¥, AFXFESIMEXTASEFHBRB/NOCHERNZES
EZREH,

ISR IR L BT ZstdFSnappyEHE A X o

HTE R AR B S R T IR,

L7 5 PRO)_LIBFIGDAL DATAIRIEZ 2R E, RN EREHEXEIRE.

* Bugfgg&

o

o

BEO0SSHARIESEHIEER RM,
BEHHMERIES ASRDS & XA —H 00,

25
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INBRAS WiEH

o FiEME
o FriZZ=EMHME XS REIMDSIRIER S, TJARTFHEN—BMMREMEESIRME:
= FFEST _MDSSuMEEL, AT IREUVHE XY R EIMDS B (A,
= FHEST SetMD5SUMBREL, ATFIREMMEY REIMD5EBE,

o = EMHEXTSROSSINIE 5 HARVEBR L
m FRIST AKIDEREL, ATFIRERLOSSH =X 174 B A& XIS B9 AcessKey ID,

m FRIST SetAccessKey®#, FTFIREPAOSSH N 1F IS X R B9AcessKey IDF]
AcessKey Secret,

m FTIEST SetAKIdERE, AFIRELIOSSH NFHEAIMHERT R EIACessKey ID,

" FFIEST SetAKSecreti®E(, FATFIZELAOSSH X FiEIIMHE XS REIACessKey
Secret,

o I EME TEIRIRIER A
FEST ScaleX®H, ATFHRBMENRESBSERTXABGRREE,
FEST ScaleYEH, AFHRBMENRESBSERTYARGREE,
FIEST_SetScale®¥, BT REMENKEZBLSERTRERE.

FEST SkewX ¥, FFREMHENRESESERTXABIEE.
FEST_SkewYEH, ATFRBMENREZESERTYHEEE.

" HEST SetSkew®¥, ATFREMENRERBSERTIERE.
HIEST_UpperLeftXER#, ATFREMENREZESERTE LARBIXER,
HIEST _UpperLeftYER#, ATFREMENKREZESERTE LARNY IR,
F8ST_SetUpperLeft @, ATREMENSKEZASERTELARLE.
FEST_PixelwWidthE®#, BFREMENREZDSERTREREE.
FEST_PixelHeight B, AFRBMENREZDSERTRESE.

2.7

* Bugfg&
BERTRERNRSEY BARKMHIEA,

o FRHEME
FEST CliplR#, XIHETRTLIRBITEE,
2.6 ® Bugfgg
o {8EST_NearestApproachDistance & Z#R R IEHL9IEE,
o {2EST_MosaicFromE HE R LIER T R EE,
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B 4R - ZHHEAERDS

3. &R
3.1. JL{oi&H

Ganos Geometry2 X & %k R BB EEPost greSQLIN— N8 JLTH B, Ganos Geomet ryi&1&OpenGISHL
&, {#PostgreSQUENN T FAEFEIE2D (X, Y) . 3D (X, Y, Z) . 4D (X, Y, Z, M) =g/ {a#4EH
Bh, HRMTRE/VANR. Rl RYEFNREFSEEIE.

B

JUTHR SR EPOSIGISEN, XFCANBNTRER.
BRERAT]

o Sy R

-BIELEAT B

Create extension ganos_geometry cascade;
- BIEELERINT B

Create extension ganos_geometry_topology;
-l Esfcgalifithi B

Create extension ganos_geometry_sfcgal;

o SIEJLFE

-FR—: HiEglIEHgeometryFEHIR

CREATE TABLE ROADS ( ID int4, ROAD_NAME varchar(25), geom geometry(LINESTRING,3857) );
BRI REIBEER, BHIINLAIFER

CREATE TABLE ROADS ( ID int4, ROAD_NAME varchar(25) );

SELECT AddGeometryColumn( 'roads', 'geom', 3857, 'LINESTRING', 2);

LI IARCIESES

ALTER TABLE ROADS ADD CONSTRAINT geometry_valid_check CHECK (ST_IsValid(geom));
o SAJLAHIE

INSERT INTO roads (id, geom, road_name)

VALUES (1,ST_GeomFromText('LINESTRING(191232 243118,191108 243242)',3857),'{t H1F");
INSERT INTO roads (id, geom, road_name)

VALUES (2,ST_GeomFromText('LINESTRING (189141 244158,189265 244817)',3857),' = A 1F');
INSERT INTO roads (id, geom, road_name)

VALUES (3,ST_GeomFromText('LINESTRING(192783 228138,192612 229814)',3857), @ & 1f'");
INSERT INTO roads (id, geom, road_name)

VALUES (4,ST_GeomFromText('LINESTRING(189412 252431,189631 259122)',3857),' T A 1F');
INSERT INTO roads (id, geom, road_name)

VALUES (5,ST_GeomFromText('LINESTRING(190131 224148,190871 228134)',3857),' R K RH#");
INSERT INTO roads (id, geom, road_name)

VALUES (6,ST_GeomFromText('LINESTRING(198231 263418,198213 268322)',3857), B K Z');

o TiF/LANRER

27 SCRYBRA: 20211103



Z#HEAERDS B == H R

SELECT id, ST_AsText(geom) AS geom, road_name FROM roads;

id | geom | road_name
+ +
1| LINESTRING(191232 243118,191108 243242) | it HIF
2| LINESTRING(189141 244158,189265 244817) | AR IF
3| LINESTRING(192783 228138,192612 229814) | G HIF
( )
( )
( )

4 | LINESTRING(189412 252431,189631 259122 | BARIF

5| LINESTRING(190131 224148,190871 228134) | R KR

6 | LINESTRING (198231 263418,198213 268322) | F 24
(6 rows)

o GRS

--GiSTZ&3|

CREATE INDEX [indexname] ON [tablename] USING GIST ( [geometryfield] );

CREATE INDEX [indexname] ON [tablename] USING GIST ([geometryfield] gist_geometry_ops_nd);
VACUUM ANALYZE [table_name] [(column_name)];

- 45451

Create INDEX sp_geom_index ON ROADS USING GIST(geom);

VACUUM ANALYZE ROADS (geom);

--BlI7EBRINZ 5|

CREATE INDEX [indexname] ON [tablename] USING BRIN ( [geometryfield] );

CREATE INDEX [indexname] ON [tablename] USING BRIN ([geometryfield] brin_geometry_inclusion_ops_3
d);

CREATE INDEX [indexname] ON [tablename] USING BRIN ([geometryfield] brin_geometry_inclusion_ops_4
d);

-BIBIEE AR/ N EbrinZ5|

CREATE INDEX [indexname] ON [tablename] USING BRIN ( [geometryfield] ) WITH (pages_per_range = [num
ber]);

o JUAXREFR

- HE=E AN REE R EER LR
SELECT ST_IsSimple(ST_GeomFromText('POLYGON((12,34,56,12))");
st_issimple

(1 row)
SELECT ST_IsSimple(ST_GeomFromText('LINESTRING(11,22,23.5,13,12,21)"));
st_issimple

(1 row)

-EiftA PIRE T S EER s KRS

SELECT gid, name, ST_Area(the_geom) AS area
FROM bc_municipality

WHERE ST_NRings(the_geom)>1

ORDER BY area DESC LIMIT 1;

gid [name  |area

----- + +

12 |®7H | 257374619.430216
(L row)

MHEARA: 20211103
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o TEWE., BB XEH M

--Bll#E&bc_roads
Create table bc_roads (gid serial, name varchar, the_geom geometry);
--BliE&Rbc_municipality
Create table bc_municipality(gid serial, code integer, name varchar, the_geom geometry);
-KEIt®
SELECT sum(ST_Length(the_geom))/1000 AS km_roads FROM bc_roads;
km_roads
70842.1243039643
(1 row)
-ERItE
SELECT ST_Area(the_geom)/10000 AS hectares FROM bc_municipality WHERE name = 'PRINCE GEORGE';
hectares
32657.9103824927
(1 row)
--fEFAST_ContainsEk
SELECT m.name, sum(ST_Length(r.the_geom))/1000 as roads_km
FROM
bc_roads AS r, bc_municipality AS m
WHERE
ST_Contains(m.the_geom,r.the_geom)
GROUP BY m.name
ORDER BY roads_km;

name | roads_km

+
SURREY | 1539.47553551242
VANCOUVER | 1450.33093486576
LANGLEY DISTRICT | 833.793392535662
BURNABY | 773.769091404338
PRINCE GEORGE | 694.37554369147

--{EFST_Coversii#k

SELECT ST_Covers(smallc,smallc) As smallinsmall,
ST_Covers(smallc, bigc) As smallcoversbig,
ST_Covers(bigc, ST_ExteriorRing(bigc)) As bigcoversexterior,
ST_Contains(bigc, ST_ExteriorRing(bigc)) As bigcontainsexterior

FROM (SELECT ST_Buffer(ST_GeomFromText('POINT(12)'), 10) As smallc,
ST_Buffer(ST_GeomFromText('POINT(1 2)'), 20) As bigc) As foo;

--Result
smallinsmall | smallcoversbig | bigcoversexterior | bigcontainsexterior
+ + +
t | f | t | f
(Lrow)

--fEFAST_Disjointk
SELECT ST_Disjoint('POINT(0 0)'::geometry, 'LINESTRING (2 0,0 2 )'::geometry);
st_disjoint

(L row)
SELECT ST_Disjoint('POINT(0 0)'::geometry, 'LINESTRING (00,0 2 )'::geometry);
st_disjoint
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t
(L row)
--fERAST_Overlaps&#k
SELECT ST_Overlaps(a,b) As a_overlap_b,
ST_Crosses(a,b) As a_crosses_b,
ST_Intersects(a, b) As a_intersects_b, ST_Contains(b,a) As b_contains_a
FROM (SELECT ST_GeomFromText('POINT(10.5)') As a, ST_GeomFromText('LINESTRING(10,11,35)') As

b)
As foo
a_overlap_b|a_crosses_b | a_intersects_b | b_contains_a
+ + +
f | f | t |t

- fEFST_RelateiR#X

SELECT ST_Relate(ST_GeometryFromText('POINT(1 2)'), ST_Buffer(ST_GeometryFromText('POINT(1 2)"),
2), '0FFFFF212'");

st_relate

- {EFAST_Touchesi#k
SELECT ST_Touches('LINESTRING(0 0,1 1,0 2)"::geometry, 'POINT(1 1)"::geometry);
st_touches

(1row)
SELECT ST_Touches('LINESTRING(0 0,1 1,0 2)"::geometry, 'POINT(0 2)"::geometry);
st_touches

(1 row)

- fEAST_Within& 3k

SELECT ST_Within(smallc,smallc) As smallinsmall,
ST_Within(smallc, bigc) As smallinbig,
ST_Within(bigc,smallc) As biginsmall,
ST_Within(ST_Union(smallc, bigc), bigc) as unioninbig,
ST_Within(bigc, ST_Union(smallc, bigc)) as biginunion,
ST_Equals(bigc, ST_Union(smallc, bigc)) as bigisunion

FROM

(

SELECT ST_Buffer(ST_GeomFromText('POINT(50 50)'), 20) As smallc,
ST_Buffer(ST_GeomFromText('POINT(50 50)'), 40) As bigc) As foo;

--Result
smallinsmall | smallinbig | biginsmall | unioninbig | biginunion | bigisunion
+ + + + +
t [t |f |t |t | t
(Lrow)
o MRY R

Drop extension ganos_geometry cascade;

SQLE%
HASQULFEMIES L .
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3.2. iR

WHEHIRRRTHIIARNG T (BRIEER) BEAR, HPSMaBEs—MERE (FAWEE) .

L9
WEHIETURMFME=GRA . PEXR. HFERAEZHHMINE,

Ganos Raster@iZ7ERDS for PostgreSQLA LIS S HEAR AL, T] AE B T EUE EE B3 AR 75 75 5 25 th X
MEUR B ITFEERMDITIRE.

CSE P NN
. SIEYE

Create Extension Ganos_Raster cascade;
o GIEMIRE

Create Table raster_table(id integer, raster_obj raster);
o NOSSth & AMHE 4R

Insert into raster_table Values(1, ST_ImportFrom('chunk_table','OSS://ABCDEFG:1234567890@o0ss-cn.aliy
uncs.com/mybucket/data/4.tif'))

o THMENRER
Select ST_Height(raster_obj),ST_Width(raster_obj) From raster_table Where id = 1;
o QIREFE
Update raster_table Set raster_obj=ST_BuildPyramid(raster_obj) Where id = 1;
o REFEMONHRYIFERE, KNBRITERENESFERR
Select ST_BestPyramidLevel(raster_obj, '((128.0, 30.0),(128.5, 30.5))', 800, 600) from raster_table where id

o REVMHEIE B BEIRRRERM
Select ST_Clip(raster_obj, 0,'((128.980,30.0),(129.0,30.2))', 'World') From raster_table Where id = 1;
o IHHEAHXBNGRELINEE

Select ST_ClipDimension(raster_obj, 2, '((128.0, 30.0),(128.5, 30.5))') from rater_table where id = 10;

'((600, 720),(200, 300))'

e GPUNE

HAFPWBLEAGPUNRDSEAIE, BMFBGPUHTINRITE, APEFREFINSH., UIEEF
BRI, NBAFFGPUINEITEAYEOST_BuildPyramid:
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BB GEFESEPEREZIHGPUINLE, ERHLETILIAINear. Average. Cubic. BilineardfyEE—
Update raster_table set rast = ST_BuildPyramid(rast) where id =1,

Update raster_table set rast = ST_BuildPyramid(rast, 6, 'Bilinear') where id = 1;

Update raster_table set rast = ST_BuildPyramid(rast, 6, 'Bilinear', 'chunk_table') where id = 1;

XFGPUNESNBIFES WA EGPUIIEITE,
o MERY B

Drop Extension Ganos_raster cascade;

SQL&%E
FEMSQLEME S MRaster SQLEE,

/ -
3.3. BiF&H
BERHUEEHEdgefINode B LAINEE, TERATHEERNZEMLE,

L%

Ganos Networking2 X & X Z R R FEPostgreSQLII— N B, 1= 7T —RINRHMFMHEIE, BTFR
BERANMERERRENR. REEZERMNERE. IRKNENE, IKEREZARMRESE., NELNRE

B, IRERRARERKR., BREAELATHRRETERMNEEMLEA. BFHEGPSEMIEZEERM
YR, BROES, BEREETSFEAPGRoutingiE0, XFEENANEBITE.,

BRI
o QIEY R

Create Extension Ganos_Networking cascade;

o SRR

CREATE TABLE edge_table (
id BIGSERIAL,
dir character varying,
source BIGINT,
target BIGINT,
cost FLOAT,
reverse_cost FLOAT,
capacity BIGINT,
reverse_capacity BIGINT,
category_id INTEGER,
reverse_category_id INTEGER,
x1 FLOAT,
y1FLOAT,
X2 FLOAT,
y2 FLOAT,
the_geom geometry

);
o FHAIERE
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INSERT INTO edge_table (
category_id, reverse_category_id,
cost, reverse_cost,
capacity, reverse_capacity,
x1,yl1,

X2,y2) VALUES

3,1, 1,1, 80,130, 2, 0, 2,1),

3,2, -1, 1, -1,100, 2, 1, 3,1),

2,1, -1, 1, -1,130, 3, 1, 4,1),

2,4, 1,1,100, 50, 2, 1, 2,2),
1,4, 1,-1,130, -1, 3, 1, 3,2),
4,2, 1,1, 50,100, 0, 2, 1,2),

4,1, 1,1, 50,130, 1, 2, 2,2),
2,1, 1,1,100,130, 2, 2, 3,2),

, 1,130, 80, 3, 2, 4,2),
1,4, 1, 1,130, 50, 2, 2, 2,3),
1,2, 1,-1,130, -1, 3, 2, 3,3),

-1,100, -1, 2, 3, 3,3),
2,4, 1,-1,100, -1, 3, 3, 4,3),

1, 80,130, 2, 3, 2,4),

1, 80, 50, 4, 2, 4,3),

1, 80, 80, 4, 1, 4,2),

1,130,100, 0.5,3.5, 1.999999999999,3.5),
, 1, 50,130, 3.5,2.3, 3.5,4);

N
4
w
e

o EHXREM

UPDATE edge_table SET the_geom = st_makeline(st_point(x1,y1),st_point(x2,y2)),
dir = CASE WHEN (cost>0 AND reverse_cost>0) THEN 'B'

WHEN (cost>0 AND reverse_cost<0) THEN 'FT'

WHEN (cost<0 AND reverse_cost>0) THEN 'TF'

ELSE " END;

o BRI
SELECT pgr_createTopology('edge_table',0.001);

o TWRBER
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-- fEAdijkstraB AT HRIEREF
SELECT * FROM pgr_dijkstra(

'SELECT id, source, target, cost, reverse_cost FROM edge_table’,
2,3

);

seq | path_seq | node | edge | cost | agg_cost
----- L e T EEEER PR

1] 1| 2| 4] 1] O

2| 2] 5] 8] 1] 1

3] 3| 6] 9] 1] 2

4| 4| 9] 16| 1| 3

5| 5| 4] 3] 1| 4

6| 6| 3|-1] 0] 5

(6 rows)

-- fEastarEE T ARITR?E

SELECT * FROM pgr_astar(

'SELECT id, source, target, cost, reverse_cost, x1,y1,x2,y2 FROM edge_table',
2,12,

directed :=false, heuristic := 2);

seq | path_seq | node | edge | cost | agg_cost
----- | S MUY, NN R,

1] 1| 2| 2] 1] O

2| 2| 3] 3] 1 1

3] 3| 4| 16| 1| 2

4| 4| 9] 15| 1| 3

5| 5| 12| -1|] o| 4

(5 rows)

-- {ERtrsp BEREZX

SELECT * FROM pgr_trsp(

'SELECT id::INTEGER, source::INTEGER, target::INTEGER, cost FROM edge_table',

2,7, false, false,
'SELECT to_cost, target_id::int4,
from_edge || coalesce("," || via_path, '""") AS via_path
FROM restrictions'
);
seq |id1|id2 | cost

----- R U NI
0| 2| 4| 1

1| 5|10] 1
2]10] 12] 1
3]11]11] 1
4| 6| 8| 1
505/ 7| 1

6| 8| 6] 1

7] 7| -1] ©

(8 rows)

o MRY

Drop Extension Ganos_Networking cascade;

SQLE%E
HASQLEMEL N .

MHEARA: 20211103
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B = HR - 2 ZHHEAERDS

— e =
34. a=iER
ARHIEEEEHIDABMNIARENHUANERBENIER, E— 185848 tx, GEOJgEESFE
{58 (RGB) HRHBEFRE (Intensity) , R=HIESETHLIRER, BEFGHENS. BHEEE
ZH4E S,
A

Ganos Point Cloud 2 31 %R x R B HUIE EEPost greSQLES— M B, {FPostgreSQLEE B AR REEMEIE S
ZHIE, HRUHAZHIEES. #ES. BERITEINEE, BENBESGanos Geomet yiZRIZ R == E 7
FreveE .

REPEERR

BEHEXRBETESAT M, —MEpcpoint HIEELE, —NE—TIEREE. AN4EERETHEDE
X, B—MRpcpatch#IEXR, ZXWERUESHNHFRXBTERE, FER, BOFMESE, FZE
MR, EHEAHATEIEDH “compression” RE,

R THIE
Zpointcloud_formatsigR7T mz=llschema (FTHIE) 55 . THIEEERZHNEREE, UREBNEE
REIEAR/N, £B BRURBERIRES,

BRIRAT]
o BIEYR

Create extension ganos_pointcloud cascade;
Create extension ganos_pointcloud_geometry cascade;

o ARz schema
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INSERT INTO pointcloud_formats (pcid, srid, schema) VALUES (1, 4326,
'<?xmlversion="1.0" encoding="UTF-8"?>
<pc:PointCloudSchema xmlns:pc="http://pointcloud.org/schemas/PC/1.1"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<pc:dimension>
<pc:position>1</pc:position>
<pc:size>4</pc:size>
<pc:description>X coordinate as a long integer. You must use the
scale and offset information of the header to
determine the double value.</pc:description>
<pc:name>X</pc:name>
<pc:interpretation>int32_t</pc:interpretation>
<pc:scale>0.01</pc:scale>
</pc:dimension>
<pc:dimension>
<pc:position>2</pc:position>
<pc:size>4</pc:size>
<pc:description>Y coordinate as a long integer. You must use the
scale and offset information of the header to
determine the double value.</pc:description>
<pc:name>Y</pc:name>
<pc:interpretation>int32_t</pc:interpretation>
<pc:scale>0.01</pc:scale>
</pc:dimension>
<pc:dimension>
<pc:position>3</pc:position>
<pc:size>4</pc:size>
<pc:description>Z coordinate as a long integer. You must use the
scale and offset information of the header to
determine the double value.</pc:description>
<pc:name>Z</pc:name>
<pc:interpretation>int32_t</pc:interpretation>
<pc:scale>0.01</pc:scale>
</pc:dimension>
<pc:dimension>
<pc:position>4</pc:position>
<pc:size>2</pc:size>
<pc:description>The intensity value is the integer representation
of the pulse return magnitude. This value is optional
and system specific. However, it should always be
included if available.</pc:description>
<pc:name=>Intensity</pc:name>
<pc:interpretation>uint16_t</pc:interpretation>
<pc:scale>1</pc:scale>
</pc:dimension>
<pc:metadata>
<Metadata name="compression">dimensional</Metadata>
</pc:metadata>
</pc:PointCloudSchema>');

o IERZE

MHEARA: 20211103



B 4R - ZHHEAERDS

-- fEApcpointEkiEsE
CREATE TABLE points (
id SERIAL PRIMARY KEY,
pt PCPOINT(1)
5
-- fEApcpatch#iEseay
CREATE TABLE patches (
id SERIAL PRIMARY KEY,
pa PCPATCH(1)

);
o HApcpoint B iFE

INSERT INTO points (pt)
SELECT ST_MakePoint(1, ARRAY[x,y,z,intensity])
FROM (
SELECT
-127+a/100.0 AS x,
45+a/100.0AS Yy,
1.0*aAS z,
a/10 AS intensity
FROM generate_series(1,100) AS a
) AS values;
SELECT ST_MakePoint(1, ARRAY[-127, 45, 124.0, 4.0]);

010100000064CEFFFF94110000703000000400
SELECT ST_AsText('010100000064CEFFFF94110000703000000400"::pcpoint);

{"pcid":1,"pt":[-127,45,124,4]}
o IHEApcpatchZ B IR

INSERT INTO patches (pa)
SELECT ST_Patch(pt) FROM points GROUP BY id/10;
SELECT ST_AsText(ST_MakePatch(1, ARRAY[-126.99,45.01,1,0,-126.98,45.02,2,0,-126.97,45.03,3,0]));

{"pcid":1,"pts"[
[-126.99,45.01,1,0],[-126.98,45.02,2,0],[-126.97,45.03,3,0]
I}

e pcpatchBMFEHEITE

SELECT ST_AsText(ST_PatchAvg(pa)) FROM patches WHERE id = 7;

{"pcid":1,"pt":[-126.46,45.54,54.5,5]}
o MERY B

Drop extension ganos_pointcloud_geometry;
Drop extension ganos_pointcloud cascade;

SQL&#E
EMSQLFEMES L o
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Z#HEAERDS B == H R

3.5. PLikiE R

NIBHIRERHNBHIR (Moving Feature) FRCRIVESZMETUER, HIMERNNE. ANRBE.
NIBHIRER — L BB NN =R, SFNERXERBEEESHANARTSERTA.

BV
Ganos Trajectory2 X R X KRB IEEPostgreSQLII— N B, BT —HHUERE . HEMEFMEIRE,
RS EER, M SHEEE.

EE B
ganos trajectory 1.6 JRAF1.0MRARTES, WMEMI.ORAFARE.60RA, BHRAMEBFE AL,
HMIEANIT]
o BIEYE

Create Extension Ganos_trajectory cascade;
o HMAIR A RTY

CREATE TYPE leaftype AS ENUM ('STPOINT', 'STPOLYGON');
o BIEHIIE

Create Table traj_table (id integer, traj trajectory);
o FANBEIE

insert into traj_table values

(1, ST_MakeTrajectory('STPOINT"::leaftype, st_geomfromtext('LINESTRING (114 35, 115 36,116 37)', 4326),
'2010-01-01 14:30,2010-01-01 15:30)"::tsrange, '{"leafcount": 3,"attributes" : {"velocity" : {"type":"integer

""length":4,"nullable":false,"value":[120, 130, 140]},"accuracy":{"type":"integer","length":4,"nullable":fa

Ise,"value":[120, 130, 140]},"bearing":{"type":"float","length":4,"nullable":false,"value":[120, 130, 140]},"a
cceleration":{"type":"float","length":4,"nullable":false,"value":[120, 130, 140]}}}")),

(2, ST_MakeTrajectory('STPOINT"::leaftype, st_geomfromtext('LINESTRING (114 35,115 36, 116 37)', 4326),
'2010-01-01 14:30"::timestamp, '2010-01-01 15:30"::timestamp, '{"leafcount": 3,"attributes" : {"velocity" : {"
type":"integer","length":4,"nullable":false,"value":[120, 130, 140]},"accuracy":{"type":"integer","length":
4,"nullable":false,"value":[120, 130, 140]},"bearing":{"type":"float","length":4,"nullable":false,"value":[12
0,130, 140]},"acceleration":{"type":"float","length":4,"nullable":false,"value":[120, 130, 140]}}}")),

(3, ST_MakeTrajectory('STPOINT"::leaftype, st_geomfromtext('LINESTRING (114 35,115 36, 116 37)', 4326),
ARRAY['2010-01-01 14:30"::timestamp, '2010-01-01 15:00"::timestamp, '2010-01-01 15:30"::timestamp], '{"le

afcount": 3,"attributes" : {"velocity" : {"type":"integer","length":4,"nullable":false,"value":[120, 130, 140]}
,"accuracy":{"type":"integer","length":4,"nullable":false,"value":[120, 130, 140]},"bearing":{"type":"float"
,"length":4,"nullable":false,"value™:[120, 130, 140]},"acceleration":{"type":"float","length":4,"nullable":fa
Ise,"value":[120, 130, 140]}}}")),

(4, ST_MakeTrajectory('STPOINT"::leaftype, st_geomfromtext('LINESTRING (114 35,115 36, 116 37)', 4326),
'[2010-01-01 14:30,2010-01-01 15:30)"::tsrange, null));

o SIRHID=[EZRSI
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--BIEBINERSG], MERETITIRE,

create index tr_index on trajtab using trajgist (traj);

-FEEIGE, MNETEEE.

select id, traj_id from traj_test where st_3dintersects(traj, ST_GeomFromText('POLYGON((116.467478518
05917 39.92317964155052,116.4986540687358 39.92317964155052,116.4986540687358 39.9445240171151
6,116.46747851805917 39.94452401711516,116.46747851805917 39.92317964155052))"));

BB ZEigRY, HNERAYE IS,

select id, traj_id from traj_text where st_TWithin(traj, ST_ToBox('2008-02-02 13:30:44"::timestamp,'2008-0
2-03 17:30:44"::timestamp));

-BEEIGE, MRS,

select id, traj_id from traj_test where st_3dintersects(traj, ST_GeomFromText('POLYGON((116.467478518
05917 39.92317964155052,116.4986540687358 39.92317964155052,116.4986540687358 39.9445240171151
6,116.46747851805917 39.94452401711516,116.46747851805917 39.92317964155052))'),'2008-02-02 13:30:
44'::;timestamp,'2008-02-03 17:30:44'::timestamp);

o SIRBELENTRSI

-HENRAFEMNNTHITIRELE SN, AIURBIBELEENERS. MENFRONTIZER, FILUERraj
gist_op_2dt#ir " +BFEIERS],

create index tr_timespan_time_index on trajtab using trajgist (traj trajgist_op_2dt);

-BISE L ERS | 24+ R EHRREE R,

select id, traj_id from traj_test where st_2dintersects(traj, ST_GeomFromText('POLYGON((116.467478518
05917 39.92317964155052,116.4986540687358 39.92317964155052,116.4986540687358 39.9445240171151
6,116.46747851805917 39.94452401711516,116.46747851805917 39.92317964155052))'),'2008-02-02 13:30:
44'::timestamp,'2008-02-03 17:30:44"::timestamp);

-AIUFENE SN RE1FE, BUEE— M AAXSAETIE, Y52 EamMEERMNES

create index tr_timespan_time_index on trajtab using trajgist (traj trajgist_op_2d);

select id, traj_id from traj_test where st_2dintersects(traj, ST_GeomFromText('POLYGON((116.467478518
05917 39.92317964155052,116.4986540687358 39.92317964155052,116.4986540687358 39.9445240171151
6,116.46747851805917 39.94452401711516,116.46747851805917 39.92317964155052))"));

o EFHTHE. ILETE

select st_startTime(traj), st_endTime(traj) from traj_table;
st_starttime | st_endtime
+

2010-01-01 14:30:00 | 2010-01-01 15:30:00
2010-01-01 14:30:00 | 2010-01-01 15:30:00
2010-01-01 14:30:00 | 2010-01-01 15:30:00
2010-01-01 14:30:00 | 2010-01-01 15:30:00
2010-01-01 14:30:00 | 2010-01-01 15:30:00
2010-01-01 11:30:00 | 2010-01-01 15:00:00
2010-01-01 11:30:00 | 2010-01-01 15:00:00
2010-01-01 11:30:00 | 2010-01-01 15:00:00
(8 rows)

o HREIS

39
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B EERREINT S E .
Select ST_velocityAtTime(traj, '2010-01-01 12:45') from traj_table where id > 5;
st_velocityattime

4.16666666666667
(3 rows)

o DTN

postgres=# Select ST_euclideanDistance((Select traj From traj_table Where id = 6), (Select traj From traj_t
able Where id =7));
st_euclideandistance

0.0334968923954815
(1 row)

o MIBRY R

Drop Extension Ganos_trajectory cascade;

SQL&%E
FEMSQLFEMES I Trajectory SQLEE,

3.6. MIEIERY

MIZHEEL R £ GeoSOTHEK = B & A EBICHEM E A RBN—TER,. SREREMERREE,

R
EEINBE MAS A NI (MO S L) PHSHNSET M SRE—HE, FE—DIAER
HET MR E R — RS E RS M AR NSRRI NEXE,
BRIRAT]
. YR
CREATE EXTENSION Ganos_GeomGrid CASCADE;
o SIREEREHNE

CREATE TABLE t_grid(id integer,
geom geometry, -- LI
gridl geomgrid[], -- M&ES, fRE1L
grid2 geomgrid[], -- &S, BE2
grid3 geomgrid[] -- M1%E3, $EE3
);

o it MKED
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B 4R - ZHHEAERDS

--ERAPIENIE,
INSERT INTO t_grid(id, geom)
VALUES (1, ST_GeomFromText('"POINT(116.31522216796875 39.910277777777778)", 4490)),
(2, ST_GeomFromText('POINT(116.31522217796875 39.910277776777778)', 4490)),
(3, ST_GeomFromText('POINT(116.31522217797875 39.910277776787778)', 4490)),
(4, ST_GeomFromText('POINT(116.31522227796875 39.910277776775778)', 4490));
- BIBEF RS ERI R,
UPDATE t_grid
SET grid1 =ST_AsGrid(geom, 10),
grid2 = ST_AsGrid(geom, 15),
grid3=ST_AsGrid(geom, 26);

o BIEMIKIRSI

- R EREE R ML B2 GINZS],
CREATE INDEX idx_grid_ginl
ONt_grid

USING GIN(grid1);

CREATE INDEX idx_grid_gin2
ONt_grid

USING GIN(grid2);

CREATE INDEX idx_grid_gin3
ONt_grid

USING GIN(grid3);

o Eif]

-EEEETMER,
SELECT id
FROM t_grid
WHERE grid2 = ARRAY[ST_GridFromText('G001310322230230')];
- FEANPEHER,
SELECT id
FROM t_grid
WHERE grid3 @> ARRAY[ST_GridFromText('G00131032223023031031033223")];
- IR LEREER,
SELECT id
FROM t_grid
WHERE grid3 && ARRAY[ST_GridFromText('G00131032223023031031211001"),
ST_GridFromText('G00131032223023031031211111")];
- FEA LA REMIE L3,
SELECT id
FROM t_grid
WHERE grid3 &&
ST_AsGrid(
ST_GeomFromText('LINESTRING(116.31522216796875 39.910277777777778,116.31522217797875 39.910
277776787778)', 4490), 26);

o MBRY R

DROP EXTENSION Ganos_GeomGrid CASCADE;

3.7. xEE€FI15
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ZHIREEERDS B = HR - 1R A

FESFEENTRBREESRAMEZBLFLE (FHRUL) MIRTH—HEL,

A
RESFENZA/AHRIBHHREAS], RANNBEXFGHLE, o U EARER mvt-pbf & 4R,
B GanosiR R EESFE, ZEZTE/UTICRUTUIMATHRMLIE . DRLIHER.
PRIENI]
o BIEY R
CREATE EXTENSION ganos_geometry_pyramid CASCADE;
o QIRZ=BERNEFIE

- HEIERtestBIREFIE, EERtestIERIDFERR, B MAint4int8AEY,
-lEERtestITRIF BB, TERNZFEBIETERES
SELECT ST_BuildPyramid('test', 'geom’, 'id',");

o TS FEDMVTEIE
-~-MNEFEPENERESH'0_0_0'HNHIE (EEHS, FESFEIREEEFE, HRELHE) .
~-BRERESHARN: z_x_y, BRELITARNEPSG:3857,
SELECT ST_Tile('test','0_0_0");

o HREFE

--fHIBRE FtestBIEFIE,
SELECT ST_DeletePyramid('test');

o MRY R
DROP EXTENSION ganos_geometry_pyramid CASCADE;
HigE
o AEFIEWE
SFERNNBIEREDSE, BHRUILEESFEER, IU—HHENLSIEFE,

W

--HtestREIE—N B ShellolIEFIE,
SELECT ST_BuildPyramid('test', 'geom’, 'id', '{"name": "hello"}');

* FiTME

EEMERESFEBNHTESE, KAR0 (RRHTEAL) . HTESHEXANIZBIICPUHE
44,

HTHBERTRNESSIE, BERBEHUEEmMax_prepared_transactions&2#, FEIRE
max_prepared_transactions= 100 & &5, ESEM.

-ERA4ANCPURFTHRREEFIE,
SELECT ST_BuildPyramid('test', 'geom', 'id','{"parallel": 4}');

e RAS#
FO LR ERRBIRS . 4N KN,
o RYBUENO0~4096, HWZE2560EEE,
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o A K/INB{ERO~256,

-EEERAMIARNAS12, IMTK/INAS8,

SELECT ST_BuildPyramid('test’, 'geom’, 'id','{
"tileSize": 512,
"tileExtend": 8
b

o SFHERRER

U LB RS FENRABRE (BAAT16) , HittENzoomERAFERE, ABEAXTERHE
AFEEREFE, NARE, AESFESREHMENEEENHELSBNEXER,

-IEEEFIENRABERN12%, BF125 NS REEIEER MV,
SELECT ST_BuildPyramid('test', 'geom’, 'id', '{"maxLevel": 12}');

o NELE
BALUAEFENSMERREFARNLESRY, AINERFR. TREHSE,
BRI buildRules MM, ABNBRIREEMERY.
MESFBERENRE, TLUESHEMN BT TRELIE,

D BRIBEREFIE
-FORIESE, FEREMEBE, RELERGR"1=1"ER=HImvt,
-$F6ERFEIE, BRcode=11%kiE, HHEBSnameFE,,
-F10BRFEIE, BFiEFEY, B&name. widthFlNFEL,
SELECT ST_BuildPyramid('test', 'geom’, 'id', '{
"buildRules":[
{
"level™:[0,1,2,3,4,5],
"value": {
"filter™: "11=1"
}
b
{

"level":[6,7,8,9],
"value": {
"filter": "code=1",
"attrFields": ["name"]

}
b
{
"level":[10,11,12,13,14,15],
"value": {
"attrFields": ["name", "width"]
}
}

s

= 2RI EE
EMNRASHE: SUNREEANN RN EERNNSIRSTHE, RORREER.
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= #4E ZERDS

B = #0127

--J& code=1. code=2 H%KiE, HFHITRIG I
SELECT ST_BuildPyramid('test', 'geom’, 'id', '{
"buildRules":[
{
"level™:[0,1,2,3,4,5],
"value": {
"merge": ["code=1","code=2"]

> MA4RRA: 20211103
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B =S $0HE - (5 A ZHHEAERDS

4 {5 FH #E B
4.1. FRNZ2RHREEMRAE

GanosfEBY = R3MELR B Lt THREMM, T HEEW PHIOBIRN ORI EFH,
BRER

N=#EEECANEIHRLLANHMREOLESZF EEESRNBHIIR) , BEANARN=S 4R
HATHEEELIR, BEHRNPEEREBEIBHREAFIE, SIFRLNERE,
Nl

KR BtestX LTRSS ST AR ITHIIIER, SEPRALRED, RIFDELEREIDEE LSRN
REIE, FE_st_intersectsiHTHRAITIR, REBIFERENICRE,

XHED, AAZERSIETHEEETRE, KBEXRELXNNREFZHAZBHIIEME, —7TEFHRE
&I/OFHE, Z—HHBTEHRIERITESTER, SHRRELHITE.

select id from test where st_intersects(ST_GeomFromText('POLYGON((250000 -268000, 250000 270000, 2800
00270000,280000 -268000, 250000 -268000))', 3857),geom)=true;

AW REEMRA

AN BREARAN FR=EEZE. PP (point inpolygon) EXEHRHERANMEERA, ZMHHE
PolarDBHRfgucS#=Hl, XAFPERSBER, HaEIANXHRE,

FEH AR Esession AR XM E BRI GFLNT:

#H B
set polar_enable_gist_refine = true;
#X
set polar_enable_gist_refine =false;

4.2. A RN ZHTENE

HFAHER. REFNESEN, Ganost] EEFFAPGHTEMM AN NTIIRE =EE,
HTERIRE
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PGHITEBRRENHT, EATERNRRENT.

REEFHTE TR

BEhE'worker

Backend
Process
Y

Workero | Worker1  Worker2 Workern

o HiTEMMwWorkerfiEM K, workerfiiZ, TN CPURHME, W FCCPUREASRENIHREIN
wokerf{ 218 B 2K EE, Blmax_parallel_workers_per_gather=2,

o WFREBARNEFEERNSHLIFIE, FEHITEENN, EER4S#work men (min 64KB), THRIFLKIF
1381 = T A FHTworkerlE Fe LAwork_memAiBid fRE 28 AN EHI60%,

FERAE
F/EGanosHTERBI A AT :
1. 18 PostgreSQLEL & X postgresql.conf, BREHTEESH,

o Fr/Emax_parallel_workers£#§, R BB BN FHTworkerB =2, 2/NFmax_worker_processes
81E, BEHR8-32,

o FF/amax_parallel_workers_per_gather£#{, &R M &EiflgahterR AHTE, FUNF
max_parallel_workerst{&, @& H2-4,

o MREFBBEIFHIT, FM¥force_parallel modeik&EHon,
o BEHITSQUEGERHIBENERNFHITHIE: altertable table_name set (parallel_workers=n),

@ % “n” KEHTFworker#, Z{E TS Mmax_parallel workers_per_gather,

2. IR = Ganost X R cost B AN,
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EREGanosERY B, BERAE MR costA, MBEBRHMIEER/), ERHETIHESE, H#
BESHFBHTIGT, ENRINRSFABHITENE, BERSRHNcost ARG REFBHITEN,

4.3. FIBGPUIMEHE

GPUR T ELRFRIVEM22H, ELBUEBER . B TFHTNEF LRCPUBRANRKSE.
hnik R

HIRFEDRGPURTINREZ BN RENHT, BENZRONKEBRABESHTIHENRE, FHGPUESH
DRBEAHTIUHE, EHTHEREENT,

GPU Device
Processes

thread
thread
thread
thread
thread

thread 0
Field Object = mp [ wed | g ‘ Data Output

thread
thread -
thread
thread
thread
thread

Data Parallel
Model

Data Input

EEER
HTFHREBANGR, BIPURESHFERRZRMER, FIUBRNESRIE DX ACPUIMETHIN4E,
ERIE

Ganos@E 12N GPUIRE B HABGPUME TS, EXMRH LRBIINSHIRE, MEHEHRBIAF
BT, EEfGanosiRFRIEHR, AR REREFHGPUIMEITE,
1. WIASAIHEREBGPURE.

i. Bl#2ganos_rasteri] B create extension ganos_raster cascade ,
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ii. #147SQLEE] select st_checkgpu() .
» HPIRIBENEIGPURE, AINREIGPURERER.

rasterdb=# select st_checkgpu();
st_checkgpu

[GPU(0) prop]multiProcessorCount=20; sharedMemPerBlock=49152; totalGlobalMem=-6082396
16; maxThreadsPerBlock=1024; maxThreadsPerMultiProcessor=2048; cudaThreadGetLimit=1024

(Lrow)
n HEIHEREVEGPUIRE, WREERER.

rasterdb=# select st_checkgpu();
st_checkgpu

There is not gpu device on current enviroment, cuda_errorcode=35, errormsg=CUDA driver versi
on is insufficient for CUDA runtime version.
(Lrow)

@ W RAEHGPURSEMIREA 82 B GPUNNETE .,

2. FEMXASERGPUEART.

o MREBFHGPUIRENIIE, GanosERIAFBGPUIIEE, MRILEBXHAGPUMENTE, BEER
RERBICPUEET, MAESIEPHTUTRIE:

#17set ganos.raster.use_cuda=of f

rasterdb=# set ganos.raster.use_cuda=off;
SET

rasterdb=# show ganos.raster.use_cuda;
ganos.raster.use_cuda

o MREBEMABGPUMEITHE, #HfTset ganos.raster.use_cuda=on

rasterdb=# set ganos.raster.use_cuda=on;
SET

rasterdb=# show ganos.raster.use_cuda;
ganos.raster.use_cuda

on
(Lrow)

3. GanostSLIIGPUNNE I+ & agtE e

@ B8  EBTGPUNNE &N EGanostiRast eE R ch RIFISEHN, SN T raject ory.
Geomet ryt& R i FASCIR ,
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W Z=#HIEE-Raster SQLEE = HU4E ZERDS

5.Raster SQLE&#
5.1. AR

AREBREHENLRaster SQLIGE AR,

B iR
fEifRraster, &N R, BETEHERENROME, E— MEHRA—MET, HEEK
raster object T L FREME B ERRRLAN—TEERR, JUE—REIEEF K. —IEDEMEE—
KEH .
cell/pixel fEifRcell, MG, HRIMREE, IMENRPH—INE, TIBERRNEIEEED

Byte. Short, Int, Double%,
band &R ER, EMHEN RPN —BERTEER, MENRITUESDKE.
chunk HEERRT R, HREIK/NSTLABENX, tbin256*256*3,

WiEEFE, RREMENRNERRERE, JUERSNMEREXEEER, SFENSD

pyramid ESERHN: 1A TRARE, B0ORRERENRIE.

pyramid level g EFEER,

mosaic &R, KBS EAMEERINEMSEURE.

interleaving MigERREAX, BEBSQ. BIP, BIL=F,

world space HRAIRTE], BT R AV IR AR 18],

raster space MHS AR B, BIMMEXT REVERLRZE ., SR E LA RIERARRES.
metadata WM FRE TR (ZEEE. RYER, GRERE) , T8 ERFATHE.

5.2. FTHRIE

GanosXIFAASNCPURAZT T T E MRS, XHFERIRAFHITRIE, GanosZIFHTHITSQLUEDMHF
1T Erastersd &,
HTHITSQLED
o JRIE
PostgreSQLZ#FF B2 N CPUE B FTIIE W IR, FHFEBHITES N ERSNCPULLUR FAHERE,
o EHIFS

SQUEAHTHITIEEESEAEWraster R EFE R ECEEXREBHEEKRNrastersd R, 8
WA R EEE B8,

o EHEH
FrAGanos RasterfY RiEFE £ (FlINEHEH ) BIFHTEN,
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HITRERasterxt %
o JRIE

BEEER Trastertd RHFTIREFRARTUNA T E N rasterdd RWIREL R, BESNCPUHITIHEraster
NEPNFERS, NMREE N rasterd RPIRIENE., SN FERNSHHEYMTIET, HMEFE
HITRM, BN rasterd R TIREIEB LRGSR,

o ERAHR
rasterdfE R, BEENRKNHR,
o EAEHE
BRI Frasterit RIFATIRIERI R EELIE:
o ST_ImportFrom
o ST_BuildPyramid
o ST_RPCRectify

FERuESIE
o R EPrepared kSR AEEH

it ¥ max_prepared_transactionsi& & PreparedRSHEAESH ., ZSHEINMERO, BIGREN
Smax_connectionsZ2#—#, HEREMEEEE—PreparedEF ] LILE,

@ $BE BUASHEEEEELA.

o REFTE
MBSFFHATRENRHMRIEEHTERIEEHTENO0, MEAGUC (Grand Unified Configuration) &
#(ganos.parallel.degreeBI{EE N EIANBIHITE . ganos.parallel.degreeZ#EINMENT, RRAZFFH
THRIT.
BT UEXFHTRENRHPEEFTESHA—PERY, dBrastersIRNITEESFA NI
TESAT. AT

select ST_ImportFrom('chunk_table','0SS://<akxxxx>:<ak_secretxxxx>@0ss-cn-beijing-internal.aliyuncs.c
om/mybucket/data/image.nc:hcc', '{}', '{"parallel": 4}');

o RESE B
GUCZ#fganos.paralleltransactionf Fi8 EHTESEKH, BEWNT:
o transaction_commit (BHUIAE) : XFHTEESRIBESSHTREIAEZR.
o fast_commit: RAZFEHITELEIR,

@ 8
o #REIPUEMST CreateChunkT ablei® ¥ FisE i b3 DUA B S 4.

o MRHITRHUERAIHERIMRE, BILLIBREAEFMETHBIchunkt ableZ# 15
EiZRE,

5.3. Rastertl) &
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B =#EEE- Raster SOLZE ZHIEEERDS

5.3.1. ST _CreateRast
BIE—NEFHEINREMERS (0SS) Brasteriz,
EiA

raster ST_CreateRast(cstring url);
raster ST_CreateRast(cstring url, cstring storageOption);

2
SHAER iR
url OSSEE MR, NEEEBSubSetlINetCDF, TJRUENE :<name> ARIEE.
storageOption HFISONBENFRE, HikrasterlTREFENSREHER.

storageOption3ZiFHI 24N T :

SHEM R e =55 ZNE A
- NEVEEZEd
chunkdim f;\i;aﬂ‘\]éﬁ}; string (w, h, b) thiZE I
Ao K/J\

R AT —:

* bip: BERHE

o Dbil: 1738

® bsq: JRERREE

e auto: RIBFRBEFEBENE

#

Xt

interleaving 3=k string i bsq

@ 31 EEFERTEBEXARNREER, RESKHETEESY, Him:
o FEZKRRGBAGN K, ERHKINMENDbsg CRERE) , FEENbp (RERHE) .

o REZBNARKNAIT NG, ERIEIERA2561T*256F5HIMNR, FEE L ARRILITE
BEREIKR/N,

ik

OSSR ZEME AT :  oss://access_id:secrect_key@Endpoint/path_to/file , EEndpoint o] LA &8,
ZESBEHI LA MBENdpoint, SIRENdpointiF &S, KRS/ FFL,

Endpoint AOSSEIMBIE T . ARIELIES ANIMERE, BRREEIEEPostgreSQLS OSSFRFAEMIEAR], ¥
1152 0SS Endpoint,

N

- > SCRYRRAS: 20211103


https://help.aliyun.com/document_detail/31834.html

Z#HEAERDS

By S #EE- Raster SQLE#E

-- BT OSS7Ffi#, #5EaccessID,accessKEY,endpoint

Select ST_CreateRast('0SS://<ak>:<ak_secret>@oss-cn-beijing-internal.aliyuncs.com/mybucket/data/image

tif');
- BESREREAN

Select ST_CreateRast('0SS://<ak>:<ak_secret>@o0ss-cn-beijing-internal.aliyuncs.com/mybucket/data/image

tif', '{"chunkdim":"(256,256,3)","interleaving":"auto"}");

- 8 BB SubsettINet CDF I MRS

Select ST_CreateRast('0SS://<ak>:<ak_secret>@oss-cn-beijing-internal.aliyuncs.com/mybucket/data/image

.nc:hcc');

5.4. S A&
5.4.1. ST _ImportFrom

M—POSSXHSNE HHEE.

BE
raster ST_ImportFrom(cstring chunkTableName,
cstring url,
cstring storageOption default '{}',
cstring importOption default '{}');
28
SHAER b
chunkT ableName RENER, BERLAREHIEERSHAE.
url SMNERSTAERRAR . FIBIBIESMST CreateRast PR KZHIHIR,
storageOption JSONZEFFE, BFEErasterdRNEFMHER.
importOption JSONZFRF &, ATHEESNIER,
storageOptionS# BT .
SHAR Bl NE iR
chunking boolean true ERERTREFME.
DROEEER. XA (w, h, b),
chunkdim string 5RBHE—X

@ ¥H  Ychunking=truely, RS A LN,
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B = #3E - Raster SQLE#

= HIEERDS

SHEWR

compression

quality

interleaving

blockendian

celltype

importOptionZ2#iR BB T .

SHBWR

string

integer

string

string

string

=

S

BINME A

ERE%

[
lz4

75 EREFRE., RitWjpegfljp2kEREEEM.

none
jpeg
zlib
png
lzo

lz4

snappy

zstd
jp2k

KB, BEWT:

REHR. BENT:
® bip : Band interleaved by pixel

SR HIE—H

e bil : Band nterleaved by pixel

® bsq : Band Sequential

REEFTF. BRENT:
'NDR' e NDR: little endian
e XDR: big endian

RELE, BENT:
® 1bb : 1 bit

SRIaHIE—E

2bui: 2bit unsigned integer

4bui : 4bit unsigned integer

8bs : 8bit signed integer

8bui : 8bit unsigned integer

16bsi :
16bui :
32bsi:
32bui:

16bit signed integer
16bit unsigned integer
32bit signed integer
32bit unsigned integer

32bf : 32bit float

64bsi :
64bui :

64bit signed integer
64bit unsigned integer

64bf : 64bit float

EONE WA

53
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SHEWR Bl FNE WA

B BBOSS EX MRS AR FX M,

@ 8 SRR A IREN R A 0SS A
manbi NEIEETML, SFERE/NUEEFRER
pping_oss_ . R, N .
file boolean false BB, LESEOTLVEOSSTEM AT AAEX RN
RFAMRE, XMHRK/NBGUCS
#ganos.raster.memory_oss_file_max_sizeig

Ho

fEAGUCE

% parall _ -
parallel integer i%i;?éep;]ra REREHGTE., BUEEEN1~64,

=

R
BREIE BB —Nrastersi R, FHHIMBOSSXHEENEIZIIZR T,
TIFEIEE RIS @IS ST RasterDrivers R EEREL,

BN

- (B EINRBIFFBRE

Select ST_ImportFrom('chunk_table','O0SS://<ak>:<ak_secret>@oss-cn-beijing-internal.aliyuncs.com/mybuc
ket/data/image.tif');

- IEE A B SubsetfINet CDF X RIAY R &

Select ST_ImportFrom('chunk_table','OSS://<ak>:<ak_secret>@oss-cn-beijing-internal.aliyuncs.com/mybuc
ket/data/image.nc:hcc');

- SARIBERRANSEGHLER

Select ST_ImportFrom('chunk_table','O0SS://<ak>:<ak_secret>@oss-cn-beijing-internal.aliyuncs.com/mybuc
ket/data/image.tif', '{"chunkdim":"(128,128,3)", "compression":"none"}");

- SAHEEHITE

Select ST_ImportFrom('chunk_table','O0SS://<ak>:<ak_secret>@oss-cn-beijing-internal.aliyuncs.com/mybuc
ket/data/image.nc:hcc', '{}', '{"parallel": 4}');

5.4.2. ST _ExportTo
B— N rastersd RS H 0SS

18k

boolean ST_ExportTo(raster source, cstring format, cstring url, integer level = 0);

2#
SHEWR R
source FEESHHrasterid K,
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B R EUREE- Raster SQLEE

ZHHEAERDS

SHEM
format
url

level

iR

P

SHHHEE, ERW GTiff, BMP &,

SMEREE 1R, HFIBEIESMST _CreateRast hHEIEEHMIA,

EFERH,

S HMMREtrue, £KNREIfalse,
formatiE ESHERXNER, ELRIWT.

B
BMP
ECW
EHdr
GIF
GPKG
GTiff
HDF4
PDF

PNG

B

E=7

Microsoft Windows Device Independent Bitmap(.bmp)
ERDAS Compressed Wavelets (.ecw)

ESRI .hdr Labelled

Graphics InterchangeFormat(.gif)

GeoPackage

TIFF/BigTIFF/GeoT IFF(.tif)

Hierarchical Data Format Release 4 (HDF4)

Geospatial PDF

Portable Network Graphics (.png)

Select ST_ExportTo(raster, 'GTiff','0SS://ABCDEFG:1234567890@o0ss-cn.aliyuncs.com/mybucket/data/4.tif')
from raster_table where id=1;

5.4.3. ST _Aslmage
BE N REBCAZGIER ZHEEIR

18k

bytea ST_Aslmage(raster raster_obj,

box extent,

integer pyramidLevel default 0,

cstring bands default ",

cstring format default 'PNG',
cstring option default ");

55
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=R ERDS B = #3E - Raster SQLE#E

2H
SHEM iR
raster_obj SEHENrasterig,
extent FRIERE, RINMEAMIBRIRERS,
pyramidLevel FHREFEER, MOFE, HKiNMERO,
bands FERROVEERIIE, MOFFEE, B '0-2' & ‘12,3 XfEAERR. BAARE.
JPEGA1E3, PNGAT, 2, 384, BHUAERRI=NRER,
W EEX, BEWT:
format ® PNG
* JPEG
option JSONZF 5 B KR g R IRIE TR,
optionZ#UR BT,
SHEM iR i) ZINE 88
- ® true: FELEnodatald,
nodata ﬁ)l(::llataﬁo bool false e false: nodatafBfERE @@L
i,
) Hnodata=truely, FAnodataik
nodataValue nodataf&, integer 0 EBME.
EANHIbOXER MR RGTeLIR, BLIRXERRERT
rast_coord LT TR bool false BZS (E£1AH0) , YhP’iryERR
RETTALR,

BRHTS (EEHRO) ,

ERIgENAN, BE:

strength EEHITIERE, string none * none: RETIRHE.
* stats: fERGIHEMITHIE,

quality EHRE. integer 75 Eg#ERE, BUEA1~100,

ik

o RHUEIRE—MbyteaR REIFEER
o BANHHERFEN100MB, KEKRSREEFH I E 100 MBANNERHIE, MEBEFLRLBLEREAN,
a]f§ &% ganos.raster.clip_max_buffer_sizei® BEFHI K/,

o KERHEWBUMT:
o 1: RRRKEFEK.
o 2: RRKEMAlphak g,
o 3: RAREER. GRERHABKE.
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o 4: RRREER. GEER. BRERMAlphakk,

BN

5.4.4. ST_AsSPNG
S X R J PNGIS T 5.

57

- ERSEERFEE,
SELECT ST_AsImage(raster_obj,
'(-180,-90), (0,0)"::Box)
FROM raster_table
WHERE id=1;
-EEEFIERR.
SELECT ST_Aslmage(raster_obj,
'(-180,-90), (0,0)"::Box,
1)
FROM raster_table
WHERE id=1;
-1 E RS EEEE,
SELECT ST_AsImage(raster_obj,
'(-180,-90), (0,0)"::Box,
1:
'0-2")
FROM raster_table
WHERE id=1;
-t EEEER.
SELECT ST_AsImage(raster_obj,
'(-180,-90), (0,0)"::Box,
1,
'0-2',
'PNG’)
FROM raster_table
WHERE id=1;
- R IHERLfER,
SELECT ST_AsImage(rast,
'(-180,-90), (0,0)"::Box,
0,
'PNG',

'{"nodata":"false", "nodatavalue":"0","rast_coord":"false

FROM raster_table
WHERE id=1;

—-EER T R FHERSITHERR,

SELECT ST_AsImage(rast,
'(0,0), (200,100)"::Box,
0,
'PNG',

'{"nodata":"false", "nodatavalue":"0","rast_coord":"true", "strength":"stats

FROM raster_table
WHERE id=1;

strength":"stats

ZHHEAERDS

quality":"75"}')

quality":"75"}")
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Bk

bytea ST_AsPNG(raster raster_obj,box extent,
integer pyramidLevel default 0,
cstring bands default "',
cstring option default ");

Z2H
SHER iR
raster_obj SEHENrasteri R,
extent HEREERE, BINMERBELIRRE,
pyramidLevel HREFEER, NOFE, BAMERO,
bands FERBKRSIER, NOFIE, A '0-2' & 1,23 XfEARR. KARE,
PNGEEREEN1, 2. 354, BIAMERA=ZNRER.
option JSONFRF B BV R FHIRIE T,

optionZ#UR BT,

SHEWR iR i) ZIAE 488
® true: FELEnodatald,
nodata EEEA bool false e false: nodatafEfE N EELL
nodatafé, : =18
H,
—_— 0 5= N )
nodataValue nodataf&, integer 0 #Enodata=truely, @Anodataik

BESHE,

EANBboXE R MRE2BRITLIR, BEIRXERERTT
rast_coord ﬁ%_%*_mm bool false BZIS (£I5A0) , HPIRYER
LT BRTMOTS (RIANO) .
ERiEENARX, BUE:
strength SR MTIE, string none ® none: R#ITHRE,
e stats: ERAFIHEMITHI(EH,

quality EHERE. integer 75 E4EFRE, BUEA1~100,

1B

o RHUKIRE—byteaR REIFBEIER .

o ZNAMBEEF 100 MB, KFRFZL IEEHI 100 MBR/INKLERHIE, NMEFTERBREIERK/N,
o]{E £ %iganos.raster.clip_max_buffer_sizelRBEFH K/,

o KERHEWBUWT:
o 1: RRKREFRKR,
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o 2: RRKEFMAlphal .
o 3: RRREEK. GREFMBKE.
o 4: RRREKR. GRE. BREFMAlphalKE.

N

- (ERHIEE,

SELECT ST_AsPNG(raster_obj,
'(-180,-90), (0,0)"::Box)

FROM raster_table

WHERE id =1;

- EEEFEBER,

SELECT ST_AsPNG(raster_obj,
'(-180,-90), (0,0)"::Box,
1)

FROM raster_table

WHERE id =1;

B R ERREEE,

SELECT ST_AsPNG(raster_obj,
'(-180,-90), (0,0)"::Box,
1,
'0-2")

FROM raster_table

WHERE id =1;

-- ERSIHE R,

SELECT ST_AsPNG(rast,
'(-180,-90), (0,0)"::Box,
0:

n
b

'{"nodata":"false", "nodatavalue":"0","rast_coord":"false", "strength":"stats", "quality":"75"}")
FROM raster_table
WHERE id =1;

5.4.5. ST_AsJPEG
RS REE R PEGIE TV T3 HI
EED7S
bytea ST_AsJPEG(raster raster_obj,
box extent,
integer pyramidLevel default 0,

cstring bands default ",
cstring option default ");

2¥
BHAR sk

raster_obj FTEHErastersi g,
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BHEIR HiR
extent HEHEE, BAEAMIBLIRERS,

pyramidLevel

HEEFIERR, MNOFE, BIAMERNO,

FERDOKRRYIR, NOFIE, A '0-2' &

12,3 EMERERR. RAAZE,

JPEGRER#EAT. 2. 334, BAERAI=TRER.

JSONZFFF 85 B BUAREHREIR

bands
option
optionZ#UR BT,

SHEM iR

nodata REEH
nodataf&,

nodataValue nodatafd,

rast coord EANBboXEH

- FR TR,
strength EEHTIEE
quality EdERE

1S

bool

integer

bool

string

integer

o FHEIGRE—byteaR RIIFZIER .
o BIANHHEFNN00MB, KEXRZSRBERTH100 MBRINNERYIE, NRFEZRERELER KN,

a]fE & #ganos.raster.clip_max_buffer_sizei@ BEEFH /N,

o SEERHME WA :
o 1: RRKEFE,

o 3: RRRER. GEERMBKER,

N

EINE

false

false

none

75

WA

® true: FELEnodatalE,

e false: nodatalBfEAEEEL
E,

fEnodata=truel¥, ZEAnodataig
ESHUE.

MRREITALIR, BLIRXERRIT
BZS (EAAO0) , YPLLIRyERTR
BHTS (EpRO) .

Erigansx, BE:
® none: RH{THEIE,
e stats: FERAFIHEHITRIME,

EgERE, BUEA1~100,
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- EREEEE,

SELECT ST_AsJPEG(raster_obj,
'(-180,-90), (0,0)"::Box)

FROM raster_table

WHERE id =1;

- IEEEFEER,

SELECT ST_AsJPEG(raster_obj,
'(-180,-90), (0,0)"::Box,
1)

FROM raster_table

WHERE id =1;

e R ERREEE,

SELECT ST_AsJPEG(raster_obj,
'(-180,-90), (0,0)"::Box,
1,
'0-2")

FROM raster_table

WHERE id =1;

- {ERSAIHERLR,

SELECT ST_AsJPEG(rast,
'(-180,-90), (0,0)"::Box,
0,

n
b
non

'{"nodata":"false", "nodatavalue":"0","rast_coord":"false", "strength":"stats", "quality":"75"}")
FROM raster_table
WHERE id =1;

5.4.6. ST_AsDatasetFile
KEMHE XS SR 9 SRS T T HIR .

B
setof record ST_AsDatasetFile(raster raster_obj,
box extent,
integer pyramidLevel default 0,
cstring bands default "',
cstring format default 'GTiff',
cstring create_option default '{}',
cstring process_option default '{}',
out ext cstring,
out data bytea);
2H
SHEM R
raster_obj FEHEWPraster R,
extent FERIEE, RINMEAMIBRIRES,
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SHEW R

pyramidLevel FBREFERR, NOFH, BRIAMERO,

bands TERNNKESIZE, NOFE, B '0-2' ZiE ‘123 XiERXER. BA
A", REFERR.

format MG BN, WIBES ST RasterDriversi®#,

create_option JSONFRF B RPN HIRECIZRIER, FHEBESMST_RasterDriversiRE,

JSONZFEFF B LB ARIEIEN,
S#Arast_coord, RREANboXE T REITALIR,
MRBEITLIR, BUIERETHNGIS (B1EA0) , ALFyRRETHTS (B

process_option

#0) ,
ext XHEEEER, ERNMTIF, XMLE,
data IR I EIR SR,

i::pY

o NHIWRMIEST RasterDriversi®@# D, X MNIXFIcan_asfile=2ER Atrue,

o FIANFBIEHFN100MB, RERS AR H 100 MBI REIE, WREEFBIREIERER KA/,
o[{E & #ganos.raster.clip_max_buffer sizei® BEZBIX/N,

o S¥create_optiona LB ST RasterDriversi#thicreate_optionsikig,

Nl
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- fERAREEE,
SELECT ST_AsDatasetFile(raster_obj,
'(-180,-90), (0,0)"::Box)
FROM raster_table
WHERE id =1;
- EEEFIEER.
SELECT ST_AsDatasetFile(raster_obj,
'(-180,-90), (0,0)"::Box,
1)
FROM raster_table
WHERE id =1;
-t E R AR EE,
SELECT ST_AsDatasetFile(raster_obj,
'(-180,-90), (0,0)"::Box,
1,
'0-2")
FROM raster_table
WHERE id =1;
-fEEEKXAGIF,
SELECT ST_AsDatasetFile(raster_obj,
'(-180,-90), (0,0)"::Box,
1,
'0-2',
'GIF')
FROM raster_table
WHERE id =1;
--FE BT BT,
SELECT ST_AsDatasetFile(raster_obj,
'(-180,-90), (0,0)"::Box,
1,
'0-2',
'GTiff",
'{"blockxsize":256, "blockysize":256, "compress": "DEFLATE"}')
FROM raster_table
WHERE id =1;
1R EFE R BT,
SELECT ST_AsDatasetFile(raster_obj,
'(0,0), (100,100)"::Box,
1,
'0-2',
'GTiff",
"t
"{"rast_coord":"true"}')
FROM raster_table
WHERE id =1;

5.5. ®FERE
5.5.1. ST _BuildPyramid

IR REFIE,
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raster ST_BuildPyramid(raster source,
integer pyramidLevel default -1,
ResampleAlgorithm algorithm default 'Near',
cstring chunkTableName default ",
cstring storageOption default '{}',
cstring buildOption default '{}');

28
SHEWR
source
chunkT ableName

pyramidLevel

algorithm

storageOption

buildOption

iR

FEQREFENrastertix,

EFEMEENABREZR, ANEFIREM (0SS) HHMENRER.
EFEUENER, - 1EZRUEZIRSER.

tIREFENERFEL, BUEINT:

e Near: F&23BiE

e Average: FiE

e Bilinear: X%

e Cubic: =x&ER

JSONFFF &, FHER, #HidrasterREFENTREFEFEER, ZERRHENETX
KIFFEOSSHMEN B,

JSONZFRH, MEER, YaixiEsHparallel, TTLURBREFITE, BIELER
Integer, BUESEEN1~64, RigEparallelld, FEHGUCEH ganos.parallel.degreety
&,

@ 3 MEEREHTURSTE, UAXESES. IRBRAKNATENE
&E%, {EHEST deletePyramidififf EZ IR NS FIE,

storageOptionZ2 BB T,

SHEWR

chunkdim

interleaving

Bl e

TROKLERER, BRA (w,h,b) , IANRBREREZRARK

string I

REHX, BENT:
® bip: BERE
string * bil: TRE
® bsq (ZIAE) : KEBRE
* auto: RIBRWFGBENIEE
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SHEWR £ WA

EREEXE, BENT:
® none

® jpeg

e zlib

¢ png

® |zo

e 1z4 (BAE)

e zstd

compression string

® snappy
® jp2k

quality integer EHEES., RitXtjpegMjp2kEFHEE XL, BINEARNTS,

R
RS FEIFGPUINE, MREBTHREHBGPURE, NGanosaBRIF/EGPUINIERINEE,

Nl

Update raster_table set raster_obj=ST_BuildPyramid(raster_obj) where id = 1;
Update raster_table set raster_obj=ST_BuildPyramid(raster_obj, 'chunk_table') where id =2;
--f#Hjpeg2000%45
-HRRIEEFME BRERE— DR
Update raster_table set raster_obj=ST_BuildPyramid(
raster_obj,
-1,
'Near',
'chunk_table',
'{"compression":"jp2k", "quality": 75, "chunkdim":"(256,256,4)","interleaving":"auto"}')
whereid = 3;
- FERAHFHITANEIE
Update raster_table set raster_obj=ST_BuildPyramid(
raster_obj,
-1,
'Near',
'chunk_table',
'{"compression":"jp2k", "quality": 75, "chunkdim":"(256,256,4)","interleaving":"auto"}',
'{"parallel":4}")
whereid =3;

5.5.2. ST _deletePyramid
MR G EFE,
EED7S

raster ST_deletePyramid(raster source);
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2¥
SHBWR ik
source FENREFENrasterd R,
11
MR GREFE, EERRTHE, HRSFERYE.
N

Update raster_table set raster_obj=ST_deletePyramid(raster_obj) whereid = 1;

5.5.3. ST_BestPyramidLevel
BRIEAONERLITEE, KNBRITESRENEFEER,
EED7S

integer ST_BestPyramidLevel(raster rast, Box extent, integer width, integer height );

28
BHEWR iR
rast EERBNrastersy R,
box MORIE R FALFREE, £XA ((MminX,minY),(maxX,maxy)) ,
width MOPNBRRBE.
height NOPNKRESE.
A
rastertf RN EFZENZTHESEER (srdEER) .
N

Select ST_BestPyramidLevel(raster_obj, '((128.0, 30.0),(128.5, 30.5))', 800, 600) from raster_table where id =
10;

5.6. LIRR G

5.6.1. ST _Rast2WorldCoord
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HETLIRRETAAEESFERR, REMHERANITEHF LR,
Bk

point ST_Rast2WorldCoord(raster raster_obj, integer pyramidLevel, integer row, integer column);
geometry ST_Rast2WorldCoord(raster raster_obj, integer pyramidLevel, geometry geom);

Z2H
SHER iR
raster_obj Bixrasterx g
pyramidLevel EFERR
row 15
column sy
geom BERENONER, BURXERTRTNGS, IBIRYERTRTNTS

i::p%Y

rastertS RN AER BN ZESEER,
Bl

Select ST_Rast2WorldCoord(raster_obj, 0,0, 0) from raster_table;

5.6.2. ST World2RastCoord
At RBIIRETAESFERR, REBEHFTHRALITERITLIR,
Bk

point ST_World2RastCoord(raster raster_obj, integer pyramidLevel, point coord);
geometry ST_World2RastCoord(raster raster_obj, integer pyramidLevel, geometry geom);

2
SHEWR R
raster_obj BEBmArastery R,
pyramidLevel SERENEFERR,
coord FERBRNERTE LR,
geom BEEENLANYR,
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ik
rastert RO ABBEREBNZESEER.
REINANSR, BLIRXERRIRTNIIS, JLITYEETRTNTS,

Nl

select st_world2rastcoord(rast, 0, '(117.3378,26.9020)"::point) from tb_dem where id = 2;
st_world2rastcoord

(53205,32518)
SELECT ST_AsText(ST_world2RastCoord(rast, 0, ST_Rast2WorldCoord(rast, 0, 'POINT (511 0)"::geometry)))
FROM tb_world2rast;

st_astext

POINT(5110)

5.7. BRIEHRF

5.7.1. ST _ClipDimension
T EClip4E ROE R LR,
BE

box ST_ClipDimension(raster raster_obj, integer pyramidLevel, box extent);

¥
SHER iR
raster_obj SERENrasteri R,
pyramidLevel SERBNEFEERR,
box FERBRIE R E LR,
T R
rasteri R MEGZENZTHSEER (sidBEXN)
N

Select ST_ClipDimension(raster_obj, 2, '((128.0, 30.0),(128.5, 30.5))') from raster_table where id = 10;

'((200, 300),(600, 720))"'

5.7.2. ST Clip
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Strasterdy &RFITE EEIRME,
BiE

bytea ST_Clip(raster raster_obj,integer pyramidLevel, box extent, BoxType boxType);
bytea ST_Clip(raster raster_obj,integer pyramidLevel, box extent, BoxType boxType, integer destSrid);
record ST_Clip(raster raster_obj,

geometry geom,

integer pyramidLevel default 0,
cstring bands default "',

float8[] nodata default NULL,
cstring clipOption default ",
cstring storageOption default ",
out box outwindow,

out bytea rasterblob)

2
SHAER iR
raster_obj FEHT N rasteri R,
pyramidLevel SFERR,
extent FEZTINTE, BRAA "((minX,minY),(maxX,maxy))' .

cli

SEERER, RERUT—H/:
boxType ® Raster ({RiTitR)
e World (tF44R)

destSrid EERHETFENTZESEE,

geometry FEHTHMNgeometryII R,

bands FEHTMEE, A '0-2' FE 12,3 XMERXER, MOFE. AR "X
THERENRER.

odata Ffloatg[]&/~fnodatafifEl, WMRBENMOTREHE, WEARRREN
nodatafEiEz . WMRKKRARIKRENodata, MAMETR.

clipOption FRFBER,

storageOption FNREERNFHEIE,

ipOptionZ2H T .

SHER HR ZNE #hi

E5EAgeometryfyMEEHITE B, BUE:
window_clip bool false e true: fERgeometryBIMBRES] .
e false: {EFHgeometryXy S5,

69
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SHEWR Bl FNE biiipuy

EABgeometry2 BEANERITLIR. MRIRTL
rast_coord bool false IR, BULRXERRTHIIS (BAA0) , HNBIryERTR
KWTS (EBAO) .

storageOptionB# T,
SHEM Bt} HKiNE iR

EHREEER, BE:

® none

® jpeg
compression string lz4 ® zlib

¢ png

® |zo

e [z4

quality integer 75 EHER=E, REtXjpegEgE&EE,

RN, BE:

I Earaster— ® bip: Band interleaved by pixel,
interleaving string g e bil: Band nterleaved by pixel,
® bsq: Band Sequential,
FhHF. BUE:
endian string ;Dzﬁﬁéraster— ® NDR: Little endian,
e XDR: Big endian,
TR

FIANEHBESENT00MB, REERSREEHTTH 100 MBA/NNER#IE, MREEEFRIREIERA/N, O
{EFAZ#ganos.raster.clip_max_buffer_sizeiX BEZHIK/N,

BNl

Select ST_Clip(raster_obj, 0, '((128.980,30.0),(129.0,30.2))', 'World');

Select ST_Clip(raster_obj, 0, '((128.980,30.0),(129.0,30.2))', 'World', 4326);

-- fEFgeometry&5]

- BEARIANEHT

SELECT (ST_CLIP(rast, ST_geomfromtext('Polygon((0 0, 45 45, 90 45,45 0,0 0))', 4326), 0)).* from clip_table w
hereid =1

- FRRBFEAERBIERFHEESEApngE R

SELECT (ST_CLIP(rast, ST_geomfromtext('Polygon((0 0, 45 45,90 45,450, 0 0))', 4326), 0, "', ARRAY[254,254,25
4],",'{"compression":"png","interleaving":"bip"}')).* from clip_table where id =1;

-- fEfgeometrylIE Ok 50

SELECT (ST_CLIP(rast, ST_geomfromtext('Polygon((0 0, 45 45,90 45,450, 0 0))', 4326), 0, "', NULL, '{"window_
clip":true}', "")).* from clip_table where id =1;
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5.7.3. ST _ClipToRast

BigENGeometry R EF BIRastery R, HEHBERMEN— M HBRastersy &Ik,
BE

raster ST_ClipToRast(raster raster_obj,
geometry geom,
integer pyramidLevel default 0,
cstring bands default "',
float8[] nodata default NULL,
cstring clipOption default ",
cstring storageOption default ")

B8
SHEWR iR
raster_obj FEHTHRasterI R,
pyramidLevel EFEER,
geometry ATFHTHBGeometryIT R,
bands FEHDNKE, B '0-2' HE '1,2,3" XPPEAERR, LIOFE. BAR ", BRE
BT RNKER
nodata Ffloat8[]&/~rfnodata#ifE, MEBHEMHLOFREHE, WEAKRIRENNodata
EER. WREBERIZEEnodata, MAEZR,
clipOption JSONFEFFRRRAVFBIIER,
storageOption JSONZF 7 &8 £ RAVIR B 45 RN FFEE T,
clipOptionZ2#TF .
SHER et ZNE R

=& EHGeomet ryfSMIAEHTH B, BUE:
window_clip bool false * true: fERGeometryBIMBRES] .,
e false: {FHGeometryXy S5,

fEAGeometry2 S ERANRER TR, MREZRTA

rast_coord bool false _ o o
- IR, BRIRXERRTNGIS, YRIRYyRTRIRTHITS,

storageOptionB# T,

S8R sem BRiA(E sd
VAN —
chunking boolean 22’?‘”” RaSter— o masrefs,
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SHEWR

chunkdim

chunktable

compression

quality

interleaving

endian

i1

string

string

integer

string

string

BINME

MEIERaster—
£y

z4

75

MEIERaster—
E34

#/RIBRaster—
3¢

i

PRIEEFR . Echunking=truely 7&K,

DREER, MREN " H, WEFE—TENERS IR
HREATEREE. ZRNERIAEISNSEPEL.
MEFBERF-ADUNEINHENR, WEREERES
Ro

EREEER, BE:
® none
® jpeg
® zlib
® png
® |zo

o [z4

EfERE, RéxtjpegEEEE.

REHL, BE:

® bip: KERIZEEITRX
® bil: RERRITRX

° bsq: ERIRF

FHRE, BUE:
® NDR: /NET5 (Little endian)
e XDR: KFTF (Big endian)

o WNZRchunkTablefE AANULLEE ", MESF4E—PENEINIRNEERTFEREUE, ZIGNERES
ASEPEN. IRFERF N UHONEENR, WEEZEEHRRER,

o BUANHBEEN100MB. AERS HAHTE100 MBX/NNERKIE, NRBEBFZRLBILER AN,
ol{E 2% ganos.raster.clip_max_buffer_size & BEEFHI KRN,

N
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- KA

CREATE TEMP TABLE rast_clip_result(id integer, rast raster);

i

CREATE TEMP TABLE rast_clip_result_temp(id integer, rast raster);

- BIAR B HERBIGET R A

INSERT INTO rast_clip_result_temp(id, rast)

select 1, ST_ClipToRast(rast, ST_geomfromtext('Polygon((0 0, 45 45,90 45, 45 0, 0 0))', 4326), 0)

from clip_table

whereid =1;

- EFRABBEAEREIER, HRESIKRARA

INSERT INTO rast_clip_result(id, rast)

select 2, ST_ClipToRast(rast, ST_geomfromtext('Polygon((0 0, 45 45,90 45, 45 0,0 0))', 4326), 0, "', ARRAY[254,
254,254], ", '{"chunktable":"clip_rbt"}")

from clip_table

whereid =1;

-- {EFGeometry Y& O & 5Y

INSERT INTO rast_clip_result_temp(id, rast)

SELECT 3, ST_ClipToRast(rast, ST_geomfromtext('Polygon((0 0, 45 45,90 45,450, 0 0))', 4326), 0, "', NULL, '{"
window_clip":true}', "
from clip_table
whereid =1;

5.7.4. ST _Values
FifjRastert R 5 Geomet rySF RAB R BIETH R T XS Rz 89 it 3B AR AR AR TTIE

8k

set of record ST_Values(raster raster_obj,
geometry geom,
integer pyramidLevel default 0,
cstring bands default "', /* Allbands */
cstring clipOption default ",
out point coords,
out integer band,
out float8 value)

2
SHAR R
raster_obj FEHINrasterd R,
pyramidLevel ESFIERR,
geometry BEHBMNgeometryXI R,
bands FERTOKER, B '0-2' HE  ‘1,2,3 XFEAERR, MOFH. BiAm " %
THEENRER,
clipOption jsSoNFERFBRRAVEBIIET
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SHEWR Hi
point REZLERFRZ—, GRENESE (M) %47,
band RESEFZR>—, BXEFREERBRS.
value BREZERFRZ—, BEE.
clipOptionZ2#0 T,
SHEWR HKR ZNE i
EEfEMAgeometryfISMIAERTHET, BUE:
window_clip bool false e true: fEfgeometryBIMBRELZY;
e false: {FHgeometrysd R 5,
R

o GeometrylfR5RasterI R FTEFZHSERELE, BEREZHASELHA—H.
o ERINBUEBIEF NI100MB, KERRZ HAEH T H100MBA/NNEREIE, NREERERELERA/N, T
{2 # ganos.raster.clip_max_buffer_size J§EEFHIKR/N,

Nl

- BT mkiR
SELECT ( ST_Values(rast, ST_geomfromtext('POINT(128.13529.774)', 4326)::geometry, 0,'{"window_clip":"tr
ue'}l')).”
from rat_clip WHERE id=1;

coord |band |value
______________ S S S

(127.8,29.7)| 0| 11

(127.8,29.7)| 1| 10

(127.8,29.7)| 2| 50

(3rows)

- BT %R

SELECT ( ST_Values(rast, ST_geomfromtext('LINESTRING(0 0, 45 45,90 0, 135 45)', 4326)::geometry, 0)).*
from rat_clip WHERE id=1 limit 10;

coord |band |value

_____________ S N S
(44.1,45) | 0] 115
(44.1,45) | 1] 112
(44.1,45) | 2| 69
(45,45) | 0| 122
(45,45) | 1| 117
(45,45) | 2| 15
(134.1,45) | 0| 37
(134.1,45) | 1| 64
(134.1,45) | 2| 13
(43.2,44.1)| 0| 66
(10 rows)
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5.7.5. ST_AddZ
RIEMHE AR R EIR Egeomet iyl z{E,
Bk

geometry ST_AddZ(raster source,

geometry geom,
integer pyramid,

integer band);

28

SHER R

source EEENrasterxd K,

geom TETANEANR,

oyramid Tﬂﬂ*’é?‘]@?iﬁ%é&ﬁ, NOFE, EFEERAN, EFEERENO~N-1HHELY, =

IMERO,

band MHEEIRERE, MOFIR, RERHEANE, KERENO~N-THHNEL, BAMERNO,

ik

RIS R REIREgeomet ylzE, MEMKIRET/LEHSE, JLANRZRMBEBLIRHTES, BN
RERGUALIRHITES,

@ #E EANRENEARARSERETRA,

Nl

SELECT ST_AddZ(rast_object, ST_GeomFromText('POINT(120.5 30.6)', 4326), 0, 0)
FROM raster_table;

POINT Z(120.5 30.6 27)
SELECT ST_AddZ(rast_object, ST_GeomFromText('POINT(120.5 30.6)', 4326),1,1)
FROM raster_table;

POINT Z(120.5 30.6 115)

5.7.6. ST _Update

AiEraster® 7 B #rraster,
BiE

raster ST_Update(raster source, raster dest);
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2

SHEM R

source JRrastersy&,

dest Birrasters &,

N

Update raster_table Set raster_obj=ST_Update(raster_obj, (Select raster_obj from raster_table where id=2)

)whereid=1;

5.7.7. ST_MosaicFrom
B8 EMrasterdy RIFITEIRIRME, BFHBRA—DFBrastersy R,
B

raster ST_MosaicFrom(raster source[], cstring chunkTableName);

28
SHER iR
source BEHHRNRrasterly R,
chunkT ableName PESHOREER, PARSHIEERSNE.

T R

ERRHMSOE— M rasterxd R,
T ENrastert R B EHRE AT RY:
o BEHHERIIKRERE

o iAW rasteyIRBAMH#IT T HESE, BEALAZ, MR HIESE, NRHHEFLIRER,
o fEErasterRIERERTLUARE., WRIHFLIREER, NSRD. HSHLA—H,

BROHERESHUT.

2 K2 A

fEEERNEERENnodataBER T W A—E, BUA: true|false,
FEHRNHF AN nodatalBi TR, MRIEFETLUAR—I

ganos.raster.mosa
ic_must_same_no boolean

(false) , TRESSHEBERENERENRA—H. 7O

data Set ganos.raster.mosaic_must_same_nodata = false;

Nl
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ZHHEAERDS

INSERT INTO raster_table VALUES(1, ST_MosaicFrom(Array(SELECT raster_obj FROM raster_table WHERE id

<10), 'chunk_table_mosaic'))

UPDATE raster_table SET raster_obj=ST_MosaicFrom(Array(SELECT raster_obj FROM raster_table WHERE i

d <10), 'chunk_table_mosaic') WHERE id = 11;

5.7.8. ST_MosaicTo

BrasterI R X REFE R E BiRrasterly &,
BiE

raster ST_MosaicTo(raster raster_obj,raster source[]);

W

#

SHER R
raster_obj Birrasteryd £,
source Rrasterly RIFIIRE,

R
Erasterst & f Bffrastertt R EE#HEU T R4
o EHEHARNKERE.

o FiAWrasterfIREBEAMHAIT T HIESE, EAMAZ. MRHLZHIESE, NRHHFLIRER,
o fEErasterdRIVEELETLUAE. WMREHFLIRER, NSRD, H5SHBA—H,

BREHIEESHNT,

W

# E3id) A

B EER IR RENnodata B2 B WA —2., BUE: true|false,
FHRNHASXInodat alE# T8, MREFRTUAR—E

ganos.raster.mosa

; (false) , T BERENERREXSA—H, =F:

ic_must_same_no boolean

data Set ganos.raster.mosaic_must_same_nodata = false;
B

Update raster_table Set raster_obj=ST_MosaicTo(raster_obj, Array(select raster_obj from raster_table wh

ereid <10)) whereid=11;

5.8. Overview#{E
5.8.1. ST _BuildOverview

77
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By S #EE- Raster SQLE#E

BIE—"overview (#IME) .

Bk

raster ST_BuildOverview(cstring srcTableName, cstring srcColumnName, integer srcPyramidLevel, cstring c

hunkTableName);

28
SHER ik
tableName FRBR,
columnName raster ZI&FR,
pyramidLevel FZEQENoveviewlN EFEER,
chunkT ableName £ BrastersI KRB RZR,

R RE— N EF R B raster overviewdt 5,
FrES RBEENrastertI RBEH B AT MG
o EEHEREINRERE,

o FiAWrasteyIRBAMHIT T HESE, BEALAZ., MRHLZHIESE, NRHHEFLIRER,
o fEErasterRIVRRLEOTLIAE, MRS FRLIREE, WSRD, BRESPRMA—EL,

Nl

Insert into raster_table_overview values(1, ST_BuildOverview('raster_table','raster_obj', 0,'chunk_table_o

verview'));

5.8.2. ST _UpdateOverview
fEArasterxy RE XS REE Foverview,

8k

raster ST_UpdateOverview(raster raster_obj,raster sourcel[]);

2
SHAR R
raster_obj H¥rrasterdf &,
source IRrasterfy REAXTRE,

ik
FrElEENrastertt REEFH BT M
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o BEHMERIIRERH,

o FiAWrasteryIRE /MBS E LR, HEHRE, AARTFFESRABESREMESEZLRNER. W
RE{EMESE LR, WRAHFRLIT GHEALIR) iR,

o fEErasterRIVERLBTTLUARE., MREHFLIREHR, NSRD, GESBRRLA—E,
N

Update raster_table set raster_obj=ST_UpdateOverview(raster_obj, Array(select raster_obj from raster_ta
ble_new)) whereid =1;

5.8.3. ST _EraseOverview
BE—rastert REEE X,
Bk

raster ST_EraseOverview(raster raster_obj, Box extent, BoxType type, boolean useNodata);

2H
SHEM IR
raster_obj RERENFAZ.
extent FEFIHPKE, B A ((minX,minY),(maxX,maxyY))' .
e XEHIERE, BEMER, JEEEUT—H: Raster ( B&445) . World (tHH 4
yp ) .
useNodata EAEMnodatalB#TiETE, MIRIEENfalseFHERIZREnodatalE, WER 0 HiTE
7o

Nl

Select ST_EraseOverview(raster_obj, '((0,0),(100,100))', 'Raster’, false) from raster_table where id=100;

5.9. DEMiZ{E

5.9.1. ST_Aspect
THEDEMIE M, IREHK @A,
A

raster ST_Aspect(raster rast, integer pyramid_level, integer band, Box extent, BoxType type, cstring storage
Option);
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28
SHER iR
rast rasterfy &,
pyramid_level HENEFEER,
Band RERR3IS,
box AR, XA "((minX,minY), (m axX,m axyY))' .

DITXIGHRIRER, FEERUT—:
type e Raster (F1R4HR)
e World (tH5444R)

storageOption BirrasterRBIFMHIER, £HST_ClipToRast&E,

1S

FEATIRAENE MR TR EABG T B LENEURERNTIRA G, FEoTUERAKETE, B
HE P SETHETE ISR TMNELERENBRNS RS E ., FRBIREHTRHTNE, AEEE
7MF0 (IEJE) %360 (NRIEIL) ZiE, MRENE. ARG TR BNFEXEREEEN-1.

REHEEPE MR TN ERTE R ZB TR ERR ,
Nl

select st_aspect(rast, 0, 0, '(0,0), (5,5)', 'Raster') from t_surface where id=1;

5.9.2. ST Slope
HEIRE, REDIENRUNERTIREMENR,
BE

raster ST_Slope(raster rast, integer pyramid_level, integer band, Box extent, BoxType type, float8 zfactor, cs
tring storageOption);

28
SHEWR R
rast raster’y &,
pyramid_level HENESFESER,
Band RRERSIS
box AKX, ®XA ((minX,minY), (maxX,m axY))' .
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B R EUREE- Raster SQLEE

ZHHEAERDS

SHEWR

type

zfactor

storageOption

iR

P

DX R RFRER, RgERUT—H:
e Raster (F1R4HR)
e World (tHFR44R)

=REKE, KAR,

Birraster REFMIET, SRST_ClipToRast &,

FEAERYEATASMATUEEENZE T SEABNETAE LNEREAR, XifL, SEES
BTSHBESH/\ M ITZBESNRAMENRAEAE, THKIRBZGTHRNRERRE.,

N

select st_slope(rast, 0, 0, '(0,0), (5,5)', 'Raster’, 2.0) from t_surface where id=1;

5.9.3. ST_Hillshade

WEILE, REILZAE.

Bk

raster ST_Hillshade(raster rast, integer pyramid_level, integer band, Box extent, BoxType type, float8 zfacto
r, float8 azimuth, float8 altitude, cstring storageOption);

W

)
SHEW
rast

pyramid_level

iR

raster¥f %,

HENEFEER,

band RRERSIS,
extent ARKE, %A "((minX,minY), (maxX,m axy))' .
RS BIRER, REERAT—H:
type e Raster (FR44R)
e World (5 44R)
zfactor =REKE, HAR,
azimuth ARG, BiAA315 (FL) IRESE, SEEA0-360,
altitude AMHSER, AREEHA0, EEA0-90,
81 - ARYBEA: 20211103


https://help.aliyun.com/document_detail/135549.html#reference-2022040
http://desktop.arcgis.com/zh-cn/arcmap/10.3/tools/spatial-analyst-toolbox/slope.htm

= #4E ZERDS = HIEE-Raster SQLEE

SHER R
storageOption Birrasterd S BFEM#EIR, SMST ClipToRast R,
i ik

LATAS REEE ISP NS M THERBE, REXNEENRERBE. BIRERENROMVEN
HESHESETEXNEMANRBEE, NUSHRERPE, #TATRERERN, B3 2ERE
BHER, “WARE" TRUAKIEERENTRL,

BINBRT, AEMALRENFOMBSZENEHEXNRERE (NBEHENAE)
Nl

select st_hillshade(rast, 0, 0, '(0,0), (5,5)', 'Raster', 4, 180, 80) from t_surface where id=1;

5.9.4. ST _Overflow
R4E X IE A X g S i Rk S H KIFR AR KRENGTE.
Bk

float8[] ST_Overflow(raster rast, Box box, float8 value);

2
SHEW R
rast rasterd¥R, BRI 1IRREIDEM,
box DTXE, HRELSR (5SDEM—E) .
value AEEBIKE (ZFXK)

D%

RIE XN XF P EKER T KERARKRENGRITE, rasterstR B AT 1K RIIDEMEIE .
Nl
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B = HR -

select st_overflow(rast, '((-195516.0,2230052.0),(-194626.0,2230942.0))"::box, 10000::float8) from t_overflow
whereid =1;
st_overflow

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1.43427103409668,0,0.434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0.434271034096678,0,0.434271034096678,0,0.434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0.434271034096678,0.434271034096678,0.434271034096678,0.434271034096678,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0.434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0.434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.4342710340966 7
8,0.434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.434271034096678,0.434271034096
678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.4342710340966 78,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.4
34271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1.43427103409668,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0.434271034096678,0,0,0,0,0}

(1 row)

5.9.5. ST _Flow_direction
RIFEXEPHDEMEEE, HERKIEDKRAME,

7S

float8[] ST_flow_direction(raster rast, Box box);

2H
SHEIR iR
rast rasters¥®R, BRIMNZIFTIKERDEM,
box AITXE, tHRAME,

R

EAJSE %, RIEXFETHNDEMEREME, HEREDHNKRAME.,
rasterxy & B BN 235 15K R B DEMEE .

BN
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By S #EE- Raster SQLE#E

select st_flow_direction(rast, '((-202286.94,2232375.16),(-202135.0,2232225))"::box) from t_overflow where i

d=2;
st_flow_direction

{2,2,2,4,4,8,2,2,2,4,4,8,1,1,2,48,4,128,128,1,2,4,8,2,2,1,4,4,4,1,1,1,1,4,16}
(1row)

5.10. BENEBSEHH
5.10.1. ST_Name

RiGrastert RN ER. WBREENER, WRE=ME,
Bk

text ST_Name(raster rast);

2H

SHEWR ik

rast rastersi &,
i

select ST_Name(rast) from rat where id=1;

imagel

5.10.2. ST_SetName
R Erastersly RIETR,

Bk

raster ST_SetName(raster rast, cstring name);

2H
SHBR R
rast rastersi &,
name RN RER,
Pl
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ZHHEAERDS

update rat set rast = ST_SetName(rast,'image2') where id = 2;

(1row)

5.10.3. ST _MetaData
KBrasterxd R THIE, IR[EJSONIE,
EA

text ST_MetaData(raster raster_obj);
text ST_MetaData(raster raster_obj,

text key);
text ST_MetaData(raster raster_obj,
integer band,
text key);
2H
SHEM iR
raster_obj rastersi &,
band RS, MOFE.
key FETHANTHRAER, NEREANZ all , WRE
— NEEFETHIERASON,
~Bl
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select ST_MetaData(raster_obj) from raster_table;
-- meta data with aname
SELECT ST_MetaData(raster_obj, 'swh#scale_factor')
FROM raster_table;

st_metadata
0.0001488117874873806
-- allmeta data
SELECT ST_MetaData(raster_obj, 'all')
FROM raster_table;

st_metadata
{"AREA_OR_POINT":"Area"}
-- meta data with a name of a band
SELECT ST_MetaData(raster_obj, 0, 'NETCDF_DIM_time")
FROM raster_table;
st_metadata
1043112
-- all meta data of a band
SELECT ST_MetaData(raster_obij, 'all')
FROM raster_table;

st_metadata

{"add_offset":"4.907141431495487","long_name":"Significant height of combined wind waves and swell","
missing_value":"-32767","NETCDF_DI.
M_time":"1043112","NETCDF_VARNAME":"swh","scale_factor":"0.0001488117874873806","units":"m","_Fill
Value":"-32767"}

5.10.4. ST_Width
KiGrasterRNBE, MRFERGSHERNEE, SST_Chunkwidth,
BE

integer ST_Width(raster raster_obij);
integer ST_Width(raster raster_obj, integer pyramid);

P
ZH

SHER R

raster_obj rasterfsi,

pyramid EFEER, MNOFA.
N
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select ST_Width(raster_obj) from raster_table;

10060

5.10.5. ST _Height
KiGrasterRMNBE .,
B

integer ST_Height(raster raster_obij);
integer ST_Height(raster raster_obj, integer pyramid)

W

#

SHER R
raster_obj rastersd &,
pyramid SFEER, MOFEA.

Nl

select ST_Height(raster_obj) from raster_table;

5.10.6. ST _NumBands
KiGrasterxd REVK B,
Bk

integer ST_NumBands(raster raster_obj);

2H
SHAMR ik
raster_obj rastersi&,

Nl

select ST_NumBands(raster_obj) from raster_table;

3

5.10.7. ST _Value

87
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BIEER RIS S Mgt E.
Bk

float8 ST_Value(raster rast, integer band, integer colsn, integer rowsn, boolean exclude_nodata_value);

2%
SHAMR HR
rast rastersy &,
band REREFS,
colsn ‘&S,
rowsn BiTs,
exclude_nodata_value E&HBRnodata, ERIAMERtrue,

P
BEEERRNTIISHNETE (RRRSISMNOFR) , RESHMTIISEKIANO,

]

select st_value(rast, 1, 3, 4) from t_pixel where id=2;
st_value

5.10.8. ST _RasterID
FiSrasterxd RHIUUD (G@ERAKE—IRBIEG) ,
BiE

text ST_RasterID(raster raster_obj);

2
SHER R
raster_obj rasters¥® .,

Nl
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ZHHEAERDS

select ST_RasterID(raster_obj) from raster_table;

4e692ed0-74e2-42a3-a10d-c28d4ae31982

5.10.9. ST _CellDepth

$kiBraster R NEERE. REBIUMUAUTEZ—: 0, 1, 2, 4, 8, 16, 32, 64, Htb, OAKER

EXRHA,
BiE

integer ST_CellDepth(raster raster_obj);
2H

SHEM

raster_obj

Nl

select ST_CellDepth(raster_obj) from raster_table;

8

5.10.10. ST_CellType

KiGraster RIVERKE , XBETUNUTEZ—:

"32BUI", "32BF", "64BF",
BiE

text ST_CellType(raster raster_obj);
2¥

SHEM

raster_obj

N

select st_celltype(raster_obj) from raster_table;

8BUI

Eizipu

rasterxy &,

"8BsSI', "8BUI", "16BSI', "16BUI",

i

rasterxy&% .,

"32BSI",
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By S #EE- Raster SQLE#E

5.10.11. ST_InterleavingType

RGrasterdd REUIEERT, RERBTPARATEFN—F: "BSQ", "BIL", "BIP",

&k

text ST_InterleavingType(raster raster_obij);

2H
SHER iR
raster_obj rastersi£,

N

select ST_InterleavingType(raster_obj) from raster_table;

BSQ

5.10.12. ST _TopPyramidLevel
RiGrasterRNEFERDER,
EE

integer TopPyramidLevel(raster raster_obj);

W

#

SHEM HiR
raster_obj rastersi,

BN

select ST_TopPyramidLevel(raster_obj) from raster_table;

6

5.10.13. ST_Extent

K8 rasterx REGAARBE, REIPostgreSQLAIBOXIT S, I A '((maxX,maxy),(minX,minY))' .

Bk
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BOX ST_Extent(raster raster_obj,CoorSpatialOption csOption = '"WorldFirst')
BOX ST_Extent(raster raster_obj, integer pyramid, CoorSpatialOption csOption ='WorldFirst')

2
SHER HR
raster_obj rasterfy &,
csOption PIRZ EETNEEZ —,
pyramid SFEER, MOFA.

TR

csOptiong RFR= BER, BUEIN T :

e Raster: RZRUIR=IE, REMKTAIR,

e World: tHR44R=E, REHFLIR,

e WorldFirst: tHEAIRZEME, BNMBECSHTHIESE, NIREIHRLR, MERFTHIESE, MR
B T4 4R,

N

select ST_Extent(raster_obj, 'Raster'::CoorSpatialOption) from raster_table;

((255, 255), (0, 0))

5.10.14. ST_ConvexHull
RIFEMIENHIESZERREMENROOE,
EE

geometry ST_ConvexHull(raster source);

geometry ST_ConvexHull(raster source,
integer pyramid);

W

#

SHEM iR
source FE &N rastertd R,
pyramid SFEER, MOFIE, EINMEARO,

ik
MTEMR, A8/MEESHNEIAMENROOE.
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SELECT st_astext(st_convexhull(rast_object))
FROM raster_table;

POLYGON((-180 90,180 90,180 -90,-180 -90,-180 90))
- BEEFEER

SELECT st_astext(st_convexhull(rast_object, 1))
FROM raster_table;

POLYGON((-180 90,180 90,180 -90,-180 -90,-180 90))

5.10.15. ST _Envelope
RIEMZ IR 22 (E R KRGS RIIIMEIER
Bk

geometry ST_Envelope(raster source);

geometry ST_Envelope(raster source,
integer pyramid);

2H#

SHEM iR

source FE &R rastertd &R,

pyramid EFEER, NOFE, BAERO,
R

MTEMR, 4e/MEESHNES AMENROIEER.
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Nl

SELECT st_astext(st_envelope(rast_object))
FROM raster_table;

POLYGON((-180 90,180 90,180 -90,-180 -90,-180 90))
- IBEEFIERR

SELECT st_astext(st_envelope(rast_object, 1))
FROM raster_table;

POLYGON((-180 90,180 90,180 -90,-180 -90,-180 90))

5.10.16. ST_Srid
KBrasterd RPN R BB ERMRATT, DESEFRIAF (SRD) BIRMRURE X REE RS Lspatial_ref_sys,
B

integer ST_Srid(raster raster_obj);

2
SHAER iR
raster_obj rasterfy &,
~B

select ST_Srid(raster_obj) from raster_table where id=1;

4326

5.10.17. ST_SetSrid
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REraste RN Z RS ERIRF . ZESERIRF (SRD) MIRRUREX REERSEE
spatial_ref_sys,

Bk

raster ST_SetSrid(raster rast, integer srid);

2H
SHER R
rast rastersis,,
srid BENZBSERIRF.

1S

X FEERA N ExtenallIE, RITZRIERBAHEEHNMENRER=BSEH B EMIISRIDEEE
ZRSERFRPHE, BNEHRETH.

BN

update rast set rast=ST_SetSrid(rast,4326) where id=1;

(1row)

5.10.18. ST_ScaleX
RiGraster REZBESERTXAANRERE.,

GIE = Sas

rasterfii RN A E R HITRESE,
N
Bk

float8 ST_ScaleX(raster raster_obj)

W

#

SHEM iR
raster_obj rastersi,

BN

> MA4RRA: 20211103

94



By S #3RE- Raster SQLE#E
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select st_scalex(rast), st_scaley(rast)
fromraster_table;

st_scalex | st_scaley

___________ R,

13| 03

5.10.19. ST_ScaleY
RiGraster REZBSERTYARNEREE,

GR35

rasterfii RNV A E R HITRESE,
N
Bk

float8 ST_ScaleY(raster raster_obj)

S
SHER R
raster_obj rastersi,

BN

select st_scalex(rast), st_scaley(rast)
fromraster_table;

st_scalex| st_scaley

___________ S S

13| 03

5.10.20. ST_SetScale

REBrastert SEZAELRTX. YHANGESE,

18k

raster ST_SetScale(raster raster_obj, float8 scaleX, float8 scaleY)
raster ST_SetScale(raster raster_obj, float8 scaleXY)

2¥

SHER R

raster_obj rasterfi,

scaleX ZTEBSERTXAMERERE,
95
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SHEWR iR
scaleY REHSERTYHFOBRES,
scalexy TEBSERTX, YAREERR (X, YAHEERE) .

BN

UPDATE raster_table
SET rast =ST_SetScale(rast, 1.3, 0.6)
WHERE id = 2;
select st_scalex(rast), st_scaley(rast)
fromraster_table
WHERE id = 2;
st_scalex| st_scaley
___________ I S
13| 06

5.10.21. ST_SkewX
IKBrastersy RIEXA @ BIfEE .

AR &4
rasterly RN B R HITEEESE,
Bk

float8 ST_SkewX(raster raster_obj)

W

#

SHEM iR
raster_obj rastersi,

~Bl
select st_skewx(rast), st_skewy(rast)

fromraster_table;
st_skewx | st_skewy

5.10.22. ST_SkewY
IRiGrasterd RTEY @ BIfER: .

GR35
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ZHHEAERDS

rasterly RN B2 HITEESE,
BiE

float8 ST_SkewY(raster raster_obj)

2H
SHER R
raster_obj rasterfi &,

BN

select st_skewx(rast), st_skewy(rast)
from raster_table;
st_skewx | st_skewy

5.10.23. ST_SetSkew

B ErastersI & X, YHENERE.

1Bk

raster ST_SetSkew(raster raster_obj, float8 skewX, float8 skewY)
raster ST_SetSkew(raster raster_obj, float8 skewXY)

28
SHEWR bizipuy
raster_obj rastersi&.,
skewX X7 @B iEs .
skewY Y75 B BIhER
skewXY X, YA EEiER (X, YRHERE) .

N
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By S #EE- Raster SQLE#E

UPDATE raster_table

SET rast =ST_SetSkew(rast, 0.3, 0.6)
WHERE id = 2;

select st_skewx(rast), st_skewy(rast)
from raster_table

WHERE id = 2;

st_skewx | st_skewy

5.10.24. ST _UpperLeftX

RBrasterSREZHESERT A LA RXE,

AR &4
rasteriy RN B R HITEEESE,
Bk

float8 ST_UpperLeftX(raster raster_obj)

W

#

SHEIR R
raster_obj rasterfi,
B

select st_upperleftx(rast), st_upperlefty(rast)
fromraster_table;
st_upperleftx | st_upperlefty
+
440720| 3751320

5.10.25. ST_UpperLeftY

RiGrasterIREZHESERTELARYE,

Bl iR
rastert RS ABZHTEESE,
2973

float8 ST_UpperLeftY(raster raster_obj)

W

#
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SHER iR
raster_obj rastersd &,
~Bl

select st_upperleftx(rast), st_upperlefty(rast)
from raster_table;
st_upperleftx | st_upperlefty
+
440720| 3751320

5.10.26. ST_SetUpperLeft
RErasterREZTBAEERTELARX. YiE.
BE

raster ST_SetUpperLeft(raster raster_obj, float8 upperleftX, float8 upperlefty)
raster ST_SetUpperLeft(raster raster_obj, float8 upperleftXY)

2

SHER R

raster_obj rastersi&.

upperleftX ZTESERTELARX,

upperlefty ZTERSERTELRARY,

upperleftXy TRSERTELARX. YE (X. YAHERE) .
B

UPDATE raster_table
SET rast = ST_SetUpperleft(rast, 120, 30)
WHERE id = 2;
select st_upperleftx(rast), st_upperlefty(rast)
from raster_table
WHERE id = 2;
st_upperleftx | st_upperlefty
+
120 | 30

5.10.27. ST_Pixelwidth

KiGrasterREZTAESERTHRENEE.
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BiE

float8 ST_PixelWidth(raster raster_obj)

2H
SHEM iR
raster_obj rasterfi &,
iR
Pixelwidthftl FTEI LA & &5 Frx. WNRrastertlfie A0, BIEEFScaleX,
Y
scaleY ‘

\ ﬂ skewY
4—h|--—|-| X
skewX scaleX

=Bl

select st_pixelwidth(rast), st_pixelheight(rast)
from raster_table;
st_pixelwidth | st_pixelheight
+
60 | 60

5.10.28. ST_PixelHeight
RiGrasterI REZTHESERTRENTE.
BE

float8 ST_PixelHeight(raster raster_obj)

W

#

SHER R
raster_obj rastersi,
1 1A

PixelHeight i1 FEIL & E S Frim. W RrasterdVied& 80, BI&EEFScaley,
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ZHHEAERDS

Y

scaleY ‘

4

skewX scaleX

T

skewY
-

X

iR

select st_pixelwidth(rast), st_pixelheight(rast)

Bl

fromraster_table;
st_pixelwidth | st_pixelheight

+

5.10.29. ST_Georeference
KiGraster REMBESEEFR, texti BB HSEN:

5

text ST_Georeference(raster raster_obij);

=

=

73

#

60|

SHEWR

60

raster_obj

ViR

Bl

i

rasterxy& .,

select ST_Georeference(raster_obj) from raster_table where id=1;

"A,B,C,DEF",

2.500000000000000,0.000000000000000,38604686.750000000000000,0.000000000000000,-2.50000000000000
0,4573895.750000000000000

5.10.30. ST _IsGeoreferenced

KBraster IR 2 EZEHMIESE, booleantE X HIREIZER A

)

Bk

boolean ST_IsGeoreferenced(raster raster_obj);

=

=

#

[rels Hugen
t" & “f",
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SHEWR R
raster_obj rastersi£,

e

REIERtE Rtrue, fERfalse,
P

select ST_IsGeoreferenced(raster_obj) from raster_table where id=1;

t

5.10.31. ST_UnGeoreference

Kifraster REMBESEER,
B

raster ST_UnGeoreference(raster rast);

W

#

SHEWR R
rast rastersts,

BN

update rast set rast=ST_UnGeoreference(rast) where id=1;

(Lrow)

5.10.32. ST_SetGeoreference
RErasterREMBESEEFR,
B

raster ST_SetGeoreference(raster rast, integer srid, integer aop, double A,double B, double C, double D, dou
ble E, double F);

2H
SHEM R
rast rasterxy&% .,
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SHEWR iR
srid EENZBSERRF.

AOPAZESER, BTN PLEAE Lf:
aop ® Center=1
e Upleft =2

A~FRRST BRI ATSH:
A~F ® x=A*col + B*row + C

e y=D*col + E*row + F

1S

N FFEEN NExternalV R, FITIZRIER OIS EBHIMEXNRER=ESEH B EHHISRIDEE
ZTESERFRPHEE, BNEHREH.

BN

update rast set rast=ST_SetGeoreference(rast,4326,1,8.4163,0,124,0,-8.4163,36.2) where id=1;

(1 row)

5.10.33. ST_RPCGeoreference

$EEXRasterxI 52 BRPC (Rational Polynomial Coefficients) #%{58 . MRRasteritREZRPCIER, MR
Bl —NSONB X FREH; MRAEEZRPCES, WIREINULL,

8k

text ST_RPCGeoreference(raster raster_obj)

2¥
SHER R
raster_obj Rastersi &,
P

ST_RPCGeoreference B #IREIMIRPCEHMEE FISONKR RN Z/HE, WA TRPCEREANSEER, XFNS
BT

SHEWR iR ESid]
lineOff %iwmiE float
sampOff ERRE float
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SHEW bizipuy eit]
lat Of f GER® float
longOff ZER% float
height Of f eER® float
lineScale L float
sampScale SEHEEL Y float
latScale HELA float
longScale ZEL float
heightScale =Y dl] float
lineDenCoeff HNBERE (201) float array
lineNumCoeff KDFERE (201) float array
sampNumCoeff XEDTFRE (201) float array
sampDenCoeff EESBERE (200) float array
ertBias BIRIRE, KA BRMNEGRPITEREKFEREER float
RERZE, RANA -1.0 ,
ertRandom BHIRZE, DRKABMNNEGRDESDA8KFEHRBISAR float
BHIRZE, KRHMEA -1.0
N

SELECT ST_RPCGeoreference(raster_obj) FROM raster_table where id=1;

{"lineOff":12800.0,"sampOff":4008.0,"latOff":55.0203,"longOff":27.0478,"height Off":179.0,"lineScale":12800
.0,"sampScale":4008.0,"latScale":0.1238,"longScale":0.0685,"heightScale":300.0,"errBias":-1.0,"errRandom"
:-1.0,"lineDenCoeff":[1.0,-0.00050066513,-0.0014578309,0.0006037474.
.4,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0],"lineNumCoeff":[-0.002104832,-0.01642616,-1.02
7459,0.0041820025,-0.0019027952,0.000016143133,0.00047863558,-0.00021278669,0.0069588307,-0.0000022
605722,-2.2259552e-7,-3.7469372e-7,0.00046486457,-1.8012888e-8,0.0.
.000051407583,0.00075661479,-5.4524409¢e-7,1.3940799¢-7,-0.000018281596,2.4215581e-9],"sampDenCoeff":
[1.0,-0.00050066513,-0.0014578309,0.00060374744,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0],
"sampNumCoeff":[1.0,-0.00050066513,-0.0014578309,0.00060374744,0.0.
.,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0]}

5.10.34. ST_SetRPCGeoreference

& ERasterxy 5 BIRPC (Rational Polynomial Coefficients) S48,

1Bk
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raster ST_SetRPCGeoreference(raster raster_obj, text rpc_json)

W

#

SELECT ST_RPCGeoreference(ST_setRPCGeoreference(raster_obj, '{

SHAMR R
raster_obj Rasterdys.,
rpc_json JSONIE R BIRPCHERE R .

P

XIEFHRPCEHINT:
SHAMR R B3t
lineOff %R float
sampOff KR float
latOf f GER% float
longOff ZERB float
height Off eER% float
lineScale 2 Le float
sampScale EHRELLBI float
latScale HELA float
longScale ZELE float
heightScale =Y d] float
lineDenCoeff LABHRE (201) float array
lineNumCoeff KOFERE (201) float array
sampNumCoeff REDFRE (201) float array
sampDenCoeff RESEBRH (201) float array
erTBias BIRRE, KABMNEGR DT REKFERIYHER float

mERZE, RMEA -1.0 ,
errRandom BHIRE, UKABMNEGIENREXKEHEHIR float
BHIRE, KRHMEA -1.0 ,
Bl
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"lineOff": 12800.00,
"sampOff": 4008.00,
"latOff": 55.02030000,
"longOff": 27.04780000,
"heightOff": 179.000,
"lineScale": 12800.00,
"sampScale": 4008.00,
"latScale": 0.12380000,
"longScale": 0.06850000,
"heightScale": 300.000,
"lineNumCoeff": [
-2.104832000000000E-03,
-1.642616000000000E-02,
-1.027459000000000E+00,
4.182002500000000E-03,
-1.902795200000000E-03,
1.614313300000000E-05,
4.786355800000000E-04,
-2.127866900000000E-04,
6.958830700000000E-03,
-2.260572200000000E-06,
-2.225955200000000E-07,
-3.746937200000000E-07,
4.648645700000000E-04,
-1.801288800000000E-08,
5.140758300000000E-06,
7.566147900000000E-04,
-5.452440900000000E-07,
1.394079900000000E-07,
-1.828159600000000E-05,
2.421558100000000E-09
I
"lineDenCoeff": [
1.000000000000000E+00,
-5.006651300000000E-04,
-1.457830900000000E-03,
6.037474400000000E-04,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00
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"sampNumCoeff": [
1.000000000000000E+00,
-5.006651300000000E-04,
-1.457830900000000E-03,
6.037474400000000E-04,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00

I,

"sampDenCoeff": [
1.000000000000000E+00,
-5.006651300000000E-04,
-1.457830900000000E-03,
6.037474400000000E-04,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00,
0.000000000000000E+00

]

1)
FROM raster_table
WHERE id = 1;

{"lineOff":12800.0,"sampOff":4008.0,"latOff":55.0203,"longOff":27.0478,"height Off":179.0,"lineScale":12800
.0,"sampScale":4008.0,"latScale":0.1238,"longScale":0.0685,"heightScale":300.0,"errBias":-1.0,"errRandom"
:-1.0,"lineDenCoeff":[1.0,-0.00050066513,-0.0014578309,0.0006037474.
.4,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0],"lineNumCoeff":[-0.002104832,-0.01642616,-1.02
7459,0.0041820025,-0.0019027952,0.000016143133,0.00047863558,-0.00021278669,0.0069588307,-0.0000022
605722,-2.2259552e-7,-3.7469372e-7,0.00046486457,-1.8012888e-8,0.0.

107 AYRRA: 20211103



= #4E ZERDS = HIEE-Raster SQLEE

.000051407583,0.00075661479,-5.4524409e-(,1.3940 (99e-7,-0.000018281596,2.4215581e-9],"sampbDenCoett":
[1.0,-0.00050066513,-0.0014578309,0.00060374744,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0],
"sampNumCoeff":[1.0,-0.00050066513,-0.0014578309,0.00060374744,0.0.
.,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.01}

5.10.35. ST _NoData
KErastertd REVE—NKBENoData (ELEMRIR) B{E. MRKEBNODATAENX, MiREZE,
Bk

float8 ST_NoData(raster raster_obj, integer band);

W

#

SHEM R

raster_obj rastersi .,

band BEFS, MOFE.
~Bl

select ST_NoData(raster_obj, 0) from raster_table where id=1;

0.000

5.10.36. ST_SetNoData
R Eraster REVIEE K B AINoData (ELMERR) BIE.
EiA

raster ST_SetNoData(raster rast, integer band_sn, double nodata_value);

2¥
SHER R
rast rastersd &,
band BENEERFS, NOFE, -TRTABKE.
nodata_value B ENnodatalE,
~Bl
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ZHHEAERDS

update rast set rast=ST_SetNoData(rast,0, 999.999);

(1 row)

5.10.37. ST _ColorTable

KBraster RPE—NMERRHIBARRER, REHMERNSONE,

18k

text ST_ColorTable(raster raster_obj, integer band);

2
SHER
raster_obj

band

R
B £ 8SONE T :
® A=

"{"compsCount":4,

"entries":[
{"value":0,"c1":0,"c2":0,"c3":0,"c4":255},
{"value":1,"c1":0,"c2":0,"c3":85,"c4":255},
{"value":2,"c1":0,"c2":0,"c3":170,"c4":255}

]

y

e 3INE:

'{"compsCount":3,

"entries":[
{"value":0,"c1":0,"c2":0,"c3":0},
{"value":1,"c1":0,"c2":0,"c3":85},
{"value":2,"c1":0,"c2":0,"c3":170}

]

}|
NBREEAER, RHEESHE.
ZR]l

R
rasterx &,

BEENKRES, MOFEAE.

109
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select ST_ColorTable(raster_obj,0) from raster_table where id = 1;

'{"compsCount":3,
"entries":
[
{"value":0,"c1":0,"c2":0,"c3":0},
{"value":1,"c1":0,"c2":0,"c3":85},
{"value":2,"c1":0,"c2":0,"c3":170}
]
y

5.10.38. ST_SetColorTable
REraste RIBERRIACERER, RAHEERNSONER,
EE07S

raster ST_SetColorTable(raster rast, integer band_sn, cstring clb);

2

SHEWR iR

rast raster’y &,

band_sn EENREFRS, MOFEE.

clb B RAYSONEL, SIST ColorTable,
N

update rast set rast=ST_SetColorTable(rast,0,
'{"compsCount":4,

"entries":[
{"value":0,"c1":0,"c2":0,"c3":0,"c4":255},
{"value":1,"c1":0,"c2":0,"c3":85,"c4":255},
{"value":2,"c1":0,"c2":0,"c3":170,"c4":255}

]

)

(1row)

5.10.39. ST_Statistics

KHrasterd KPR —NIRROAIHEFE S HISONE R, MEAFESIHE, WEEZE.
Bk

text ST_Statistics(raster raster_obj, integer band);

> MA4RRA: 20211103
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ZH
SHER R
raster_obj Rastersy &,
band BEBFS, MOFE.

N

select ST_Statistics(raster_obj, 0) from raster_table where id=1;

{ "min":0.00, "max":255.00,"mean" : 125.00,"std" : 23.123,"approx" : false}'

5.10.40. ST_SetStatistics
REraste RPIEERBRIAIHERER
Bk

raster ST_SetStatistics(raster rast, integer band, double min, double max, double mean, double std,cstring
samplingParams);

2H
SHAR Eibu
rast raster’y &,
band BENRERFS, MOFA,
min,max,mean,std HitHE,
samplingParams {"approx":false}z& {"approx":true},

Nl

update rast set rast=ST_SetStatistics(rast,0,0.0, 255.0, 125.0, 23.6, '{"approx":false}');

(1 row)

5.10.4171. ST_SummarysStats
HE—rastert REEERRENAIHERER.

Bk
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By S #EE- Raster SQLE#E

raster ST_SummaryStats(raster raster_obj)

raster ST_SummaryStats(raster raster_obj, cstring statsOption)

raster ST_SummaryStats(raster raster_obj,
cstring bands,
cstring statsOption)

2%
SHER R
raster_obj rasterfi s,
bands EENRERS. NOFFE, XA 0" |
statsOptions GHHEETYSONZERF £,

statsOptionsA FIEERITSH, SHUT:

SHER R Eid)
EREAXRELRI
approx A, boolean

ZR]l
it Hrasterti RIS BRREN S EREE.

'1-3° =% '1,2,3' R,

BIANE i8R

o true: EHITES
IHE, SRS
true ZU{%E%Q
o false: HERES
itHE,

UPDATE raster_obj SET raster_obj=ST_SummaryStats(raster_obj) WHERE id = 1;
UPDATE rast SET rast=ST_SummaryStats(rast,'0-2','{"approx":false}') WHERE id = 1;
UPDATE rast SET rast=ST_SummaryStats(rast,'{"approx":false}') WHERE id = 1;

5.10.42. ST_Colorinterp

FKMraster ROE—MERHEB S BRELE,

Bk

text ST_ColorInterp(raster raster_obj, integer band);

2%
SHAMR HR
raster_obj Rastersi &,
band KEBEFS, MOFA,

> MA4RRA: 20211103
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B R EUREE- Raster SQLEE

ZHHEAERDS

REIRInterpEREIRBINTE,

&

Undefined
GrayIndex
RGBIndex
RGBAIndex
RedBand
GreenBand
BlueBand
AlphaBand
HueBand
SaturationBand
LightnessBand
CyanBand
MagentaBand
YellowBand
BlackBand
YCbCr_YBand
YCbhCr_CbBand

YCbCr_CrBand

Nl

L8R

BEmBERREN .,
REMBZRSI,
RGBEIEBR A EXRRSI.
RGBAEIB BB R EE|,
RGBER 1R B RediR R .

RGBER 1R B GreeniR iR .
RGBER 212 B Blueli &R ,
RGBAERE& B Alphaik B
HSLER & R i HuelR iR .

HSLER @£ 8 chSaturation;& B
HSLER @£ 8 diLightnessiiER .
CMYKER 428 th CyaniR £R .
CMYKER &R R i Magent aif B2 .
CMYKERE R dYellowiRER .
CMYKER & 128 ch Blackii E2
YCBCREAEER PYIRE,
YCBCREABAER I ChIRER

YCBCREREAEB P CriREL .

select ST_Colorinterp(raster_obj,0) from raster_table where id = 1;

RedBand

5.10.43. ST_SetColorinterp

REraster RIEE KRRV SHERRE,

Bk

113
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R ¥R - Raster SQLEE

raster ST_SetColorInterp(raster rast, integer band_sn, Colorinterp interp);

W

SHAMR
rast
band_sn

interp

i1

interp 2 E R EfFRE:

(=l

Undefined
GrayIindex
RGBIndex
RGBAIndex
CMYKIndex
HSLIndex
RedBand
GreenBand
BlueBand
AlphaBand
HueBand
SaturationBand
LightnessBand
CyanBand
MegentaBand
YellowBand
BlackBand

YBand

iR
raster’{ &,
EENEERFS, MOFFHE.

interpi (&,

FZEXRGBEI® %,
R EXRGBAFIE %,
FEECMYKER R,
XEEHSLEIGR %,
TERR,
BERER,
BEERE,
ERIKE,

HLSH &N &,
HLSEIBRIER 2.
HISHSENE,
CMYKHI S BIRER.
CMYKBI R LR R .
CMYKREBRER,
CMYKBI B &R,

YCBCRIEENE.,

> MA4RRA: 20211103
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ZHHEAERDS

=] 68

CbBand YCBCRBZEBBENE,

CrBand YCBCRIWAEBBENSE,
Bl

update rast set rast=ST_SetColoriInterp(rast,0, 'Cl_Cyan');

(1 row)

5.10.44. ST _Histogram

Kirasterd ROEERBRNAUTELEER, UNAERRE, MRAFEENTE, RHREZE,

8k

text ST_Histogram(raster raster_obj, integer band);

28
SHER iR
raster_obj Rastersi& .
band REBFS, MOFA,
~Bl
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select ST_Histogram(raster_obj, 0) from raster_table where id=1;

{
"approximate":false,
"histsCounts":
[2,1,1,0,8,17,47,101,193,345,443,640,877,1189,1560,1847,2087,2560,2816,3193,3567,3840,4101,4415,4498,387
6,3235,2458,1800,1598,1087,731,638,426,264,198,147,126,104,104,80,84,86,71,80,62,74,85,72,80,70,88,69,68,6
2,58,63,51,53,55,54,56,55,63,47,39,49,59,66,62,64,73,66,72,67,84,86,79,91,92,117,138,136,142,157,225,287,285
,382,449,567,628,750,855,1021,1142,1242,1410,1504,1590,1786,1870,2044,2099,2277,2373,2451,2585,2646,28
82,2878,3091,3396,3620,3911,4124,4304,4700,4893,5314,5446,5657,5765,5649,5749,5753,5601,5335,5161,494
3,4592,4445,4207,4083,4090,4270,4465,4514,4844,5204,5331,5597,5777,5838,6004,6316,6095,5762,5567,5465,
4923,4677,4220,3843,3401,3041,2571,2345,1972,1725,1376,1140,1008,841,716,548,442,373,308,212,133,78,68,
31,24,12,2,2,1],
"binFunction":
{
"type":"unknown",
"binRange":
{
"minValue":29.0,
"maxValue'":208.0,
"outRange":"include",
"binValues":
[29.0,30.0,31.0,32.0,33.0,34.0,35.0,36.0,37.0,38.0,39.0,40.0,41.0,42.0,43.0,44.0,45.0,46.0,47.0,48.0,49.0,50.0,5
1.0,52.0,53.0,54.0,55.0,56.0,57.0,58.0,59.0,60.0,61.0,62.0,63.0,64.0,65.0,66.0,67.0,68.0,69.0,70.0,71.0,72.0,73.0,
74.0,75.0,76.0,77.0,78.0,79.0,80.0,81.0,82.0,83.0,84.0,85.0,86.0,87.0,88.0,89.0,90.0,91.0,92.0,93.0,94.0,95.0,96.0
,97.0,98.0,99.0,100.0,101.0,102.0,103.0,104.0,105.0,106.0,107.0,108.0,109.0,110.0,111.0,112.0,113.0,114.0,115.
0,116.0,117.0,118.0,119.0,120.0,121.0,122.0,123.0,124.0,125.0,126.0,127.0,128.0,129.0,130.0,131.0,132.0,133.0,
134.0,135.0,136.0,137.0,138.0,139.0,140.0,141.0,142.0,143.0,144.0,145.0,146.0,147.0,148.0,149.0,150.0,151.0,1
52.0,153.0,154.0,155.0,156.0,157.0,158.0,159.0,160.0,161.0,162.0,163.0,164.0,165.0,166.0,167.0,168.0,169.0,17
0.0,171.0,172.0,173.0,174.0,175.0,176.0,177.0,178.0,179.0,180.0,181.0,182.0,183.0,184.0,185.0,186.0,187.0,188.
0,189.0,190.0,191.0,192.0,193.0,194.0,195.0,196.0,197.0,198.0,199.0,200.0,201.0,202.0,203.0,204.0,205.0,206.0,
207.0]
}
}
}

5.10.45. ST_SetHistogram
RErasterI RNEERBENELERER, SHXA)SONIABLHITE X,
Bk

raster ST_SetHistogram(raster rast, integer band, cstring histogram);

2
SHAMR HR
rast rastersi,
band EENKREFES, MOFA.
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invalues

M E#IERE- Raster SQLEE ZHIEEERDS
SHEM R
histogram ETF)SONERNERE,
il AR
histogram& FJSONtE R #Eik, EARNEXNT,
SHEM iR -3l A
approximate EEXAWMERE boolean -
histsCounts HIREMA integerf(] -
o linear L MiEE]
binFunction/type FrE AR binR L8 string e |ogarithmAXEEEY
o explict N ERXIEE
binFunction/binT able/bi binfs number] explicit &
nValues
b|r1Funct|0n/b|nRange/ =/\VE number logarithm linearg%g
minValue
binFunction/binRange/ =RKXE number logarithm linearg 3%
m axValue
binFunction/binRange/o BwE number logarithm linear& 3%
utRange
binFunction/binRange/b binfd number]] logarithm linear& 3%
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eg.l:
{
"approximate":false,

"histsCounts":
[2,1,1,0,8,17,47,101,193,345,443,640,877,1189,1560,1847,2087,2560,2816,3193,3567,3840,4101,4415,4498,38
76,3235,2458,1800,1598,1087,731,638,426,264,198,147,126,104,104,80,84,86,71,80,62,74,85,72,80,70,88,69,68,
62,58,63,51,53,55,54,56,55,63,47,39,49,59,66,62,64,73,66,72,67,84,86,79,91,92,117,138,136,142,157,225,287,28
5,382,449,567,628,750,855,1021,1142,1242,1410,1504,1590,1786,1870,2044,2099,2277,2373,2451,2585,2646,2
882,2878,3091,3396,3620,3911,4124,4304,4700,4893,5314,5446,5657,5765,5649,5749,5753,5601,5335,5161,49
43,4592,4445,4207,4083,4090,4270,4465,4514,4844,5204,5331,5597,5777,5838,6004,6316,6095,5762,5567,546
5,4923,4677,4220,3843,3401,3041,2571,2345,1972,1725,1376,1140,1008,841,716,548,442,373,308,212,133,78,6

8,31,24,12,2,2,1],
"binFunction":
{
"type":"unknown",
"binRange":
{
"minValue":29.0,
"maxValue":208.0,
"outRange":"include",
"binValues":
[29.0,30.0,31.0,32.0,33.0,34.0,35.0,36.0,37.0,38.0,39.0,40.0,41.0,42.0,43.0,44.0,45.0,46.0,47.0,48.0,49.0,50.0,
51.0,52.0,53.0,54.0,55.0,56.0,57.0,58.0,59.0,60.0,61.0,62.0,63.0,64.0,65.0,66.0,67.0,68.0,69.0,70.0,71.0,72.0,73.0
,74.0,75.0,76.0,77.0,78.0,79.0,80.0,81.0,82.0,83.0,84.0,85.0,86.0,87.0,88.0,89.0,90.0,91.0,92.0,93.0,94.0,95.0,96.
0,97.0,98.0,99.0,100.0,101.0,102.0,103.0,104.0,105.0,106.0,107.0,108.0,109.0,110.0,111.0,112.0,113.0,114.0,115
.0,116.0,117.0,118.0,119.0,120.0,121.0,122.0,123.0,124.0,125.0,126.0,127.0,128.0,129.0,130.0,131.0,132.0,133.0
,134.0,135.0,136.0,137.0,138.0,139.0,140.0,141.0,142.0,143.0,144.0,145.0,146.0,147.0,148.0,149.0,150.0,151.0,1
52.0,153.0,154.0,155.0,156.0,157.0,158.0,159.0,160.0,161.0,162.0,163.0,164.0,165.0,166.0,167.0,168.0,169.0,17
0.0,171.0,172.0,173.0,174.0,175.0,176.0,177.0,178.0,179.0,180.0,181.0,182.0,183.0,184.0,185.0,186.0,187.0,188.
0,189.0,190.0,191.0,192.0,193.0,194.0,195.0,196.0,197.0,198.0,199.0,200.0,201.0,202.0,203.0,204.0,205.0,206.0,
207.0]
}
}
}
eg.2:
{
"approximate" : true,
"histsCounts" :[1,2,3,4,5],
"binFunction":
{
"type" : "explicit",
"binTable" :
{
"binValues" :[1.0,2.0,3.0,4.0,5.0]
}
}
}

BN

AYRRA: 20211103 118



B = HIEE- Raster SQLEE = HU4E ZERDS

UPDATE rat SET raster = st_sethistogram(raster, 0, '{"approximate":true,"histsCounts":[1,2,3,4,5],"binFunct
ion":{"type":"explicit","binTable":{"binValues":[1.0,2.0,3.0,4.0,5.0]}}}') where id =1;

(1 row)

5.10.46. ST_BuildHistogram
HrE—PrasterRPEERRENELEER.
Bk

raster ST_BuildHistogram(raster raster_obj);

L
28
SHER R
raster_obj Rastersi &,
4

UPDATE raster_table SET raster_obj = st_buildhistogram(raster_obj) WHERE id = 1;

(L row)

5.10.47. ST_StatsQuantile
H&rastersd R DHIEL,

18k

raster ST_StatsQuantile(raster raster_obj)

2¥
SHBR i
raster_obj rastersi &,
11
BRBRRIUTEPMUY, HEERSIERE rasterRETHIED,
N

UPDATE rat_quantile
SET raster = ST_StatsQuantile(raster)
WHERE id = 1;
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5.10.48. ST_Quantile
Bifjrastery RO EBRRE.

GR35

ST StatsQuantileFFEHE AL,
Bk

setof record ST_Quantile(raster raster_obj,
float8[] quantiles default NULL,
cstring bands default ",
boolean exclude_nodata_value default true,
out integer band,
out float8 quantile,
out float8 value)

2H
SHER R
raster_obj rastersi .,
quantiles EEENAML, BUEHF0.25,. 0.5810.750H—PHBA,
bands %%:Ei‘l‘%ﬁ@i&ﬁﬁ, XA '0-2' BE '1,2,3' , MOFIR. EIAA ", RREERE
BIIRER
exclude_nodata_value EAEZEitEnodata,
band BRENRERS .
quantile REIMIEL
value BREMREE,

Nl
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- IHERERER 0.25 SR RE,
SELECT (ST_Quantile(rast, ARRAY[0.25],'0-2', true)).* FROM rat_quantile WHERE id = 1;
band | quantile | value
______ S B
0] 0.25] 11
1| 0.25| 10
2| 0.25| 50
(3rows)
-- T HOR PR A UG RE.
SELECT (ST_Quantile(rast, NULL,'0', true)).* FROM rat_quantile WHERE id = 1;
band | quantile | value
...... S S
0| 0.25| 11
o] 05| 11
0| 0.75| 65
(3 rows)

5.10.49. ST _MD5Sum
RE—rasterd REIMDSFRFE
BiE

text ST_MD5Sum(raster raster_obj)

2
SHER R
raster_obj rasterfst,
P

FXEMTEIEPREGVDSZRE, MRTBIEPAEFE, KEAErastertIRIRENULL, /5 0SSTF#EE
rastertt R BARIEOSSHE 2 ETIHE.

WREEEESHNT,

W

# Bl A

EERBErasterlI RN EN T EMDSHREFR THIET ., BE:

true | false, BUIAE: false, =fl:
ganos.raster.calcu
boolean

late_md5 Set ganos.raster.calculate_md5 = true;
EEEMDSN 8 EANNEF RN, Bf: MB, BUE: 1~256, &
INME: 10, R~fI:
ganos.raster.md5s . & o
integer

um_chunk_size Set ganos.raster.md5sum_chunk_size = 20;
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N

SELECT ST_MD5SUM(rast)
FROM raster_table
WHERE id =1;

st_md5sum

21f41fd983d3139c75b04bff2b7bf5c9

5.10.50. ST_SetMD5Sum

R EBrastersd REIMDSZRFE,
Bk

text ST_SetMD5Sum(raster raster_obj, text md5sum)

2H
SHER R
raster_obj rasterfsi&,
md5sum MD5FF &,
Py

RBMD5FFFERICRErasterdy R, MDSFRFBREDRA32M, HEREHHFN/NEZFAN,
BREOHIEESHNT,

2 Kz A

EEREErastert RN ER I EMDSHREFE TR, BUE:

true | false, BRIAME: false, /Rfl:
ganos.raster.calcu
boolean

late_md5 Set ganos.raster.calculate_md5 = true;

BN

SELECT ST_MD5SUM(ST_SetMD5Sum(rast,'21f41fd983d3139¢75b04bff2b7bf5¢9'))
FROM raster_table
WHERE id = 1;

st_md5sum

21f41fd983d3139c75b04bff2b7bf5¢c9

5.10.51. ST_XMin

> MA4RRA: 20211103

122



B = HIEE- Raster SQLEE = HU4E ZERDS

RiGrastert RIEXTT BB /ME.
Bk

float8 ST_XMin(raster raster_obj)
float8 ST_XMin(raster raster_obj, integer pyramid)

2
SHAER iR
raster_obj rasterst®,
pyramid SFIERR, NOFEA.

ik
WMRraster I RELBTHIESE, IREINEXLIRNR/NME, FUREO,

Nl

select ST_XMin(rast)
fromraster_table;
st_xmin

5.10.52. ST_YMin
RiGrastery REYH RN ER/IME.
Bk

float8 ST_YMin(raster raster_obj)
float8 ST_YMin(raster raster_obj, integer pyramid)

2H
SHAER Eibu
raster_obj rasterxy £,
pyramid SFEERR, MNOFA.

Ak
MRrasterd RELFTHIESE, REINIYLIRNR/IME, TUIREO,

Nl
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By S #EE- Raster SQLE#E

select ST_YMin(rast)
fromraster_table;
st_ymin

5.10.53. ST_XMax
KBrasterd REXH MR AE,
B

float8 ST_XMax(raster raster_obj)
float8 ST_XMax(raster raster_obj, integer pyramid)

2%
SHAMR R
raster_obj rasterfi s,
pyramid SFIERR, MNOFA.

1P

WMRrasterd R ELHTHHIESE, RENEXSIFNERE, SUiRE rasterd R BE-1,

~Bl
select ST_XMax(rast)

fromraster_table;
st_xmax

5.10.54. ST_YMax
KGraster REYH BN RKAE.
B

float8 ST_YMax(raster raster_obj)
float8 ST_YMax(raster raster_obj, integer pyramid)

2H
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By S #3RE- Raster SQLE#E

ZHHEAERDS

SHER R
raster_obj rastersis,,
pyramid SFIEBRR, MNOFE.

R
MRraster RELHTHIESE, IREIFNEYLIRNRKE,

BN

select st_ymax(rast)
fromraster_table;
st_ymax

5.10.55. ST _ChunkHeight
RKiGrasterI R RN FE .,
EE

integer ST_ChunkHeight(raster raster_obj)

S
SHER R
raster_obj rastersts,

R
RBrasterS RN RNEE, BA: &KX,
Bl

select ST_ChunkHeight(rast)
fromraster_table;
st_chunkheight

5.10.56. ST_Chunkwidth
KiGrastery RN EE

Bk

BNRErasterit RS E-1,

125
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By S #EE- Raster SQLE#E

integer ST_ChunkWidth(raster raster_obj)

W

#

SHEM HiR
raster_obj rastersi,
1 1A
RiGrasterI RARMNEE, B BEK,
~Bl

select ST_ChunkWidth(rast)
from raster_table;
st_chunkwidth

5.10.57. ST_ChunkBands

FiSraster RO RIRRHEH S,
BiE

integer ST_ChunkBands(raster raster_obj)

W

#

SHEM ik
raster_obj rastersi,
~Bl

select ST_ChunkBands(rast)
fromraster_table;
st_chunkbands

5.10.58. ST _Metaltems
RBHHEX R B E X THIRRNERIIER,

8k
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ZHHEAERDS

text[] ST_metaltems(raster raster_obij);
text[] ST_metaltems(raster raster_obj,

integer band);
2
SHER R
raster_obj FEHENrasterii R,
band REFS, BUEMOFEA.

Nl

-- meta data items of a raster
SELECT ST_Metaltems(raster_obj)
FROM raster_table;
st_metaitems

{latitude#long_name,latitude#units,longitude#long_name,longitude#units,NC_GLOBAL#Conventions,NC_
GLOBAL#history,NETCDF_DIM_EXTRA,NETCDF_DIM_time_DEF,NETCDF_DIM_time_VALUES}

-- meta data items of a band
SELECT ST_Metaltems(raster_obij, 0)
FROM raster_table;

st_metaitems

{add_offset,long_name,missing_value,NETCDF_DIM_time,NETCDF_VARNAME,scale_factor,units,_FillValue}

5.10.59. ST _SetMetaData

IREMHE R SRR THIET,
B

raster ST_SetMetaData(raster raster_obj,
text key,
text value);
raster ST_MetaData(raster raster_obj,
integer band,

text key,
text value);
2H
SHEM iR
raster_obj FEHEWrasterd R,
127
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SHEW R
band RERFS, BRIEMNOFEA.
key EERENTHIEREIR,
value TTHIRE.
R
MREANNTHBEENZE (") , SWRZTHIER,
Nl

SELECT ST_MetaData(ST_SetMetaData(rast, 'NETCDF_DIM_time', '12345'), 'NETCDF_DIM_time')
FROM raster_table
st_metadata

12345

SELECT ST_MetaData(ST_SetMetaData(rast, 0, 'NETCDF_DIM_time', '12345'), 0, 'NETCDF_DIM_time')
FROM raster_table

st_metadata

5.10.60. ST _BeginDateTime
RISGHHET R FF IR B8,
Bk

timestamp ST_BeginDateTime(raster raster_obj);

2H

SHAER R

raster_obj EHENrastersi s,
B

SELECT ST_beginDateTime(raster_obj)
FROM raster_table;
st_begindatetime

Wed Jan 01 00:00:00 2020

5.10.61. ST_EndDateTime
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PRISHHE RS R ROV
Bk

timestamp ST_EndDateTime(raster raster_obj);

2H

SHER R

raster_obj EHENrastersis,
B

SELECT ST_endDateTime(raster_obj)
FROM raster_table;
st_enddatetime

Thu Jan 02 00:00:00 2020

5.10.62. ST_SetBeginDateTime
REME ROFIRETE,
B

raster ST_SetBeginDateTime(raster raster_obj,timestamp time);

2H
SHER Eii:pay
raster_obj FEiHENrasteri g,
time EBRENRE, BIVER yyyy-MM-dd HH:mm:ss B9#& =, #lan 2020-08-30
18:00:00 ,
N

SELECT ST_beginDateTime(ST_setBeginDateTime(raster_obj, '2020-01-01"))
FROM raster_table;
st_begindatetime

Wed Jan 01 00:00:00 2020

5.10.63. ST_SetEndDateTime
REMEXT RV RESE,
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18k

raster ST_SetEndDateTime(raster raster_obj, timestamp time);

2H
SHER R
raster_obj EEHERNrasterii R,
time FERENNE, BIWER yyyy-MM-dd HH:mm:ss B8z, #1a0 2020-08-30
18:00:00 .
BN

SELECT ST_endDateTime(ST_setEndDateTime(raster_obj, '2020-01-01"))
FROM raster_table;
st_enddatetime

Wed Jan 01 00:00:00 2020

5.10.64. ST _DateTime
RISHHE X R R REVET 8],
A

text ST_DateTime(raster raster_obj);
timetamp ST_DateTime(raster raster_obj,integer band);

2H#
SHEM i3
raster_obj EEHENrasterti K,
band RS, BUEMOTE.
ik

RGMETRIKRIESE, MREERER, WREXNMEROBEESR, REERR, WREESHER
BRI EERBSONFRFE,

N
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SELECT ST_DateTime(raster_obj)
FROM raster_table;
st_datetime

{"0":"Mon Dec 31 00:00:00 2018","1":"Mon Dec 31 01:00:00 2018","2":"Mon Dec 31 02:00:00 2018","3":"Mon D
ec 31 03:00:002018","4":"Mon Dec 31 04:00:00 2018","5":"Mon Dec 31 05:00:00 2018","6":"Mon Dec 31 06:00:0
02018",".
.7":"Mon Dec 31 07:00:00 2018","8":"Mon Dec 31 08:00:00 2018","9":"Mon Dec 31 09:00:00 2018","10":"Mon D
ec3110:00:002018","11":"Mon Dec 31 11:00:00 2018","12":"Mon Dec 31 12:00:00 2018","13":"Mon Dec 31 13:
00:002018".
.,"'14":"Mon Dec 31 14:00:00 2018","15":"Mon Dec 31 15:00:00 2018","16":"Mon Dec 31 16:00:00 2018","17":"M
on Dec3117:00:002018","18":"Mon Dec 31 18:00:00 2018","19":"Mon Dec 31 19:00:00 2018","20":"Mon Dec 3
120:00:00.
.2018","21":"Mon Dec 31 21:00:00 2018","22":"Mon Dec 31 22:00:00 2018","23":"Mon Dec 31 23:00:00 2018"}
SELECT ST_DateTime(raster_obij, 0)
FROM raster_table;

datetime

"Mon Dec 31 00:00:00 2018"

5.10.65. ST _SetDateTime
REMES RAE R L L EE), IKEREE,
BE

raster ST_setDateTime(raster raster_obj,
timestamp start,
timestamp end);

raster ST_setDateTime(raster raster_obj,
integer band,
timestamp time);

2
SHER iR
raster_obj FEHEWraster R,
band REBFS, BIEMOFEA.
time WEREHE. EiVER yyyy-MM-dd HH:mm:ss §9#&=, 50 2020-08-30
18:00:00 ,
start Frea8tE, BiER yyyy-MM-dd HH:mm:ss BI4& =,
end ZREE, BIUER yyyy-MM-dd HH:mm:ss B94&=,
N
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select ST_DateTime(ST_setDateTime(raster_obj, 0,'2020-01-02'::timestamp), 0)

FROM raster_table
st_datetime

Thu Jan 02 00:00:00 2020

5.11. KBS 9 HEE
5.11.1. ST_Reclassify

ST_Reclassif ylR&EUR Bl —Mrasterdd R, ERMWNRTEESE . pPHRS5E

relassexprif{TigE.
N
BiE

raster ST_Reclassify(raster raster_obj,
cstring reclassexpr default NULL
cstring storageOption default ")

W

#

SHER R

raster_obj BEENEPrastertIR,

reclassexpr JSONFRFBEHFERRDEHEXE,
storageOption JSONFFF B R RIVDR B 4 RNFHEIET,

BER, KREEET

reclassexpr)SONERF £ #EH, EDFISONT SIS KRIZESH, SHUT,

SHBIR R e i)
band BEFS, integer
remap NEXHENSH, object
nodata 2 &FEMnodata, boolean
godataValu nodatafd. float8

remapR AR R G RERIEFERE.

ENE

I

false

i8R

KBRS, MOFEA,

o WMRAtrue, BEREN
nodata, MAEERMA
nodata,

o R Afalse, MEREZLE
HEHTIHE,

#Hnodatald,

o BETRINGREEE, TMA—THSMREMR, PEBEES (,) #HITHR . EEMNERTLU

EEFAEXE.
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o

(RRKRTF
) T=ARINF
| ZRNTFETF
[RRKTFET

2008 (1 .
o EERRWIBGTEMSNER, TUE—PNHESMHELRN, PEREXES (,) #HTHE .
o MHEAXBE=F:

o range -->range: [RIGEZCEMFFEZCEEENE—2, ; #201"300,400,500":"80,90,100", "
[300,400,500]":"80,90,100",

o range -->value: RIARKEE LG R CESENHZ—1, $120"(300,400,500]":"80,90",
o value --> value: RIS RTEMME T CELHEZL I—1, Hlwm"10m"1",

o REREAETRMAMIEE, NWaAMEInodata,

o F—MREREAFAATESNMEEES.

LN
o i

PATF /-3 K E2 01t fTReclassif yiR4E :

o

o

o

if 0<old_value<=100
new_value=20

else if 100<old_value<=200
new_value =50

else
new_value=0

[
{
"band":0,
"remap":{
"(0,100,200]":"20,50"
}
}
]

o rfI2
XFLSPITRE, AFEAZKERIREAnodata:

[

{

"band":0,

"remap":{
"(0,100,200]":"20,50",
"(300,400,500]":""80,90,100"

}

}

]
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o 3
PATT /-3 B E2 01t fTReclassif yiR1E :

if 0<old_value<=100
new_value=20

else if 100<old_value<=200
new_value =50

else
new_value =999

PAR X 3% BR 189 Reclassif y#2 1E :

if 400<old_value<=600

new_value =20+ (old_value-400)/200 * (90-20)

else if 600<old_value<=800

new_value =90+ (old_value-600)/200 * (130-90)

else
new_value=0

[
{
"band":0,
"remap":{
"(0,100,200]":"20,50"
},
"nodata":true,
"nodataValue'":999

13

"band":1,

"remap":{
"'(400,600,800]":"20,90,130"

|3

"nodata":false,

"nodataValue":0

storageOptionB# T,

SHEWR R
chunking EEERDHREM.
chunkdim PRNEEER.

E3it) ENE

boolean FMIRgaraster
—i
FEEraster
—¥

string

i8R

#Echunking=truel A &3,
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SHEWR P £ FINE W3

WMRENE, WEFE—T
BEL R M BT SRk B TR
B, ZRHERRELRRED

chunktable £ R strin " N .
PREEIR 9 BR. MEEERH— T
EREENR, WEEEER
FEMR.
compressio S ) fRiRraster BHaiRX#none, jpeg.
n EREERE. string —5 zlib. png. lzoFlz4,
. o . Ryaraster ) .
quality ERERE. integer %_Dgﬁn At fjpeg RAEEE .
WA AT —R:
® bip: Band interleaved by
. . o . R araster pixel
interleaving BB string —% ® bil: Band nterleaved by
pixel
® bsqg: Band Sequential
WARANTHpZ—:
endian FHE., string *_”gyﬁramr e NDR: Little endian
e XDR: Big endian
VA
celltype BRAE, string *_Dgu” raster |
B
- KA
CREATE TABLE rast_reclassify_result(id integer, rast raster);
-- ligBdR
CREATE TEMP TABLE rast_reclassify_result_temp(id integer, rast raster);
-- FEREIRE R

INSERT INTO rast_reclassify_result_temp(id, rast)
select 1, ST_Reclassify(rast, '[{"band":0,"remap":{"(0,100,200]":"20,50"}}]")
from reclass_table

5.11.2. ST_MapAlgebra

ST_MapAlgebra R#E S ERRLITERIET (Algebra Computing Language) X2 1NRX REMGRRERH
TIHE, AmER—Mirastersd R,

8k

raster ST_MapAlgebra(raster[] rasters,
cstring algebraExpr default NULL,
cstring storageoption default ")
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2H

SHEM R

rasters FEHTREEEWNrastery REAE,

algebrakxpr

storageOption

@ 38 fEANrasterRABRENE—H, HFEWE
PLUEIZST Tranform. ST _Resizef1ST_ClipsifiT4bIE,

JSONFRBEATFERIABEERERN,

JSONEFFRRRINRE £ RAFAEIETR,

B2EHNPREHTRE, WA—ET

algebrabxpri9)SONFRFBEHAE, B8P FISONNRIBPREZERXX, SHUT.

SHEM IR £}
algebrakxpr  fK#EERIXK. string
nodata E&#Hnodata, boolean
nodatavalu nodataf&, float8

e

algebrabxpri BIZEREXXBUT XRF,
e [r,b]

o r: rasterfE# P Hid, 0-n-1,

o b: XfrasterfiIERKERS, 0-n-1,

® X
ZRITAENSIS,
°y

ZRITFENTS,
FREAXZFLUTIESR:

P2 BEF/ R

BiNE i8R

MR ARtrue, MMBKRRE
Anodata, HHEIRBA

false nodata,
* MR Afalse, MIERERE
HERTITE.
O -
giE
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PAE=S BERF /R s

® -
Y *
o /
® % (remainder)

® ** (power)

® <<

o >>

BEIEE ¢ <= -

® abs

® sgrt

® exp

® |og

® [n

® sin

® cos

® tan
EE R ® sinh SHADEAIN,

® cosh

® tanh

® arcsin

® arccos

® arctan

e ceil

e floor

e round
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3
hi 3
B
i
s
=
I3
R
|.H

® max

® sum

® mean

® majority

G R o BEMIEDLA2D,

® minority

e std

® median

® range

® variety

o RN

ARG R ARG S A— R, 4 R{E Araster]0]band[0] + raster{1]band[0] * raster{1]band[1].

[
{
"expr":"([0,0] +[1,0] * [1,1]) ",
"nodata": true,
"nodataValue":999
}
]

o RfI2
ARPIFRRHE=ZDRRIAE.

[
{
"expr":"(std([0,0],[0,1],[0,2]))",
"nodata": true,
"nodataValue":999
}
]

o fl3
UTRBIZRER=AEE, EPMEEFERARNRANHTIHE,
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[
{
"expr":"(min([0,0],[0,1],[0,2]))",
"nodata": true,
"nodataValue":999

L
{

"expr":"(max([0,0],[0,1],[0,2]))",
"nodata": true,
"nodataValue":999

13

"expr":"(mean([0,0],[0,1],[0,2]))",
"nodata": true,
"nodataValue":999
}
]

storageOptionB# N T,

BEHEMR R i ZNE 488
72N
chunking ST EAHRIFH, boolean *_”g;ﬁ”ra“er :
v4Y
chunkdim  HRELEER. string RISl chunking=truent 1431,
MREN'E, NFE—
R A IE T 3R E A T E R
) B, ZIENERELFTSED
hunktabl Tk 7 t " N N
chunktable | STRZER >Hing B, MEBERE— T
BEREHTEXR, WHEEREHR
REW.
compressio ey ) MREraster  BETRX#Enone. jpeg.
n EREARE. string —5 zlib, png. lzoFllz4,
Riarast .
quality ERRE. integer %_nguuras ' Qstwipeg EBEE.
BARUT—:
® bip: Band interleaved by
. . e . MR yAraster pixel
interleaving RELR. string —% ® bil: Band nterleaved by
pixel
® bsq: Band Sequential
BRAUTEPZ—:
endian P, string *ﬂgﬁéraSter e NDR: Little endian
e XDR: Big endian
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N

- KA
CREATE TABLE rast_mapalgebra_result(id integer, rast raster);
- EAKRP
WITH foo AS (
SELECT 1 AS rid, rast AS rast from t1 WHERE id =1
UNION ALL
SELECT 2 ASrid, rast AS rast from t2 WHERE id =2
)
INSERT INTO rast_mapalgebra_result
SELECT 1, ST_MapAlgebra(
ARRAY(SELECT rast FROM foo ORDER BY rid),
'[{"expr":"([0,0] + 0.5 * [1,0] - ([1,1])","nodata": true, "nodataValue":999}]',
'{"chunktable":"algebra_rbt"}'
);

5.12. g E&R L IE
5.12.1. ST _SubRaster

BEGNENEFEERRAEDNRREN— NN rasten#tiTiRE
&k

raster ST_SubRaster(raster raster_obj,
integer pyramidLevel default 0,
cstring bands default ",
cstring storageOption default ",
cstring options default '{}')

2
SHER R
raster_obj rasterfy &,
pyramidLevel EFEER,
bands %j%%%%%’\];‘)}ifﬁc B '0-2' E  1,2,3 EMEARR, MOFH. BAA ", %
THEENRR,
storageOption REERNEMEDR, AJSONFERFH, BERER, 15 MstorageOption,
options JSONEFRFBRRIBEEIR, BIKER, BSA0ptions,

storageOptionB# T,
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SHER R Bt} HKINE iR
viy
chunking EEERADREM, boolean %_ﬂgunraster %
) N ) fMIRfAraster  H chunking=true B4iZZ%
chunkdim DHRNEERER, strin N
? —5. AER.
WMEMEN " BENULL, W&
E— N ENRESN IR RER
. TEREE. ZInNERRES
chunktable PHREZIR, strin " o °
? MAETER. MERBRE
— N InENEEYR, WE
EREERERER,
BRTA T2
® NONE
® JPEG
i VAN
Eompressm T string *_Dghnraster e ZLIB
’ * PNG
e |70
o 174
BEEEN: 1~99,
viy
quality ERERE. integer %_l]g\lluraster YcompressionZ#4)PEG
° ZE8FER.
MR AT —/:
® bip: Band interleaved by
. . e . MR yaraster pixel
interleaving BH. string —%. ® bil: Band nterleaved by
pixel
e bsg: Band Sequential
TR AT —#b:
VA . .
endian FHE. string %_Dghnraster * NDR: Little endian
° e XDR: Big endian
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SHAMR Ei:ipu et} NE Hi8A
MAAATZ—:
® Tbb: 1 bit
® 2bui: 2 bit unsigned
integer

® 4bui: 4 bit unsigned
integer

e 8bsi: 8 bit signed integer

® 8bui: 8 bit unsigned
integer

® 16bsi: 16 bit signed
integer

v4Y
celltype EEL TN string MRIAraster o q6pi: 16 bit unsigned

— integer

® 32bsi: 32 bit signed
integer

® 32bui: 32 bit unsigned
integer

® 64bsi: 64 bit signed
integer

® 64bui: 64 bit unsigned
integer

e 32bf : 32bit float

® 64bf : 64bit float

OptionsEZFJSONE NI FRE, ATFHRRIEER, XFNSHUT:
SHER R £33l 2RINE 8

ganos.parallel.

HITEEEN1~64,
degree

parallel BEHTE, integer

LTI

e none: RNEITHREERE,
MEBHERERRETE
N AREER.

N e stats: ERARIHMEHRITH
stretch ﬁ'\?{ﬁhﬁiﬁ string none ., MENRBREG SR
° BER, tIMskaE
ST _SummaryStatsREGH
Tit&,
e data_type: {FREELEAY
REHTERERERM®,

B
15 R R R RN H frastert K.,
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SELECT ST_SubRaster(rast, 1,'0-2', '{"chunktable":"chunk_table", "chunking":true}')
FROM raster_sub
WHERE id=1;

HITHRIRERRLBHFHITHRBRERE,
SELECT ST_SubRaster(rast, 1,'0-2', '{"chunktable":"chunk_table", "chunking":true, "celltype": "8BUI"}', '{"st
retch": "data_type", "parallel": 4}")

FROM raster_sub
WHERE id=1;

5.12.2. ST _Transform
KRB SETREETHR, RETHEEHOMENR,
E207S

raster ST_Transform(raster rast,
integer outSrid,
cstring processexpr default ",
cstring storageOption default ")

W

#

SHER R

rast FERTTmNraster¥ R,

outSrid BHNSMENSESEE, PAAERNsIdE (TAEERspatial_ref_sys&EiFF)
processExpr JSONFF B, IBEEXRFEN AR UKnodatafhiBA R,

storageOption REIERNFMIETR, S9JSONFERFH,

processEXpriJSONFERFEHE, BN FISONWRIEESHUT.
SHEWR iR E-Jidl ZANE 88

MWEERELX, X
resample BEXERR. text 'Near' #'Near'. 'Average’'.
'Cubic'#0'Bilinear' \#t,

o MR Atrue, XRBEHEH
nodata@BME, BtE
Anodatafig A 5&E
FHEHE,

e MR Afalse, RREE
Bnodata@ LY, &iT
{EAnodatatigte 58
EHEITE,

nodata B g nodatalEEEE N, bool false
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SHZIR iR il EIANE W 8A
nodataValuetl{§ €A B2 ME
4,
° MRI\/ENEMNME, BRH
nodatavalu ok ot floats A X R 4 A SRR M
o LR BIEEMBInodatafs, floate] NULL B —Anodatafd.
o WNRIEENEE, NEAT
KNS ML 8958 RS
—H,
@ B nodataSnodatavalueS#MEEEGER, WEEMILEEnodata, Binodataig BN

false, ENAEZEEIEENodatavalue, SNESHEMERFBRELENER,

storageOptionS# T,

SHAWR

chunking

chunkdim

chunktable

compressio
n

quality

interleaving

endian

P

ERERANREM,

DRNEERR.

REZBIR,

EREEERE,

EHRE.

t

#whH.

X

S]]

boolean

string

string

string

integer

string

string

ZNE

#RAraster
—x

MIRAraster
—%

MEEraster
—

MIRAraster
—E

MIRAraster
—%

MRAraster
—Z

WA

#Echunking=truely A 5%,

MEEN"E, WeFE—1
BEAL R I BT SRR B F 7 A
&, ZIGHRRELFED
B, MRFBERSE—ATUD
BRRENR, WEEEER
EZ=17 8

Bl R #Fnone, jpeg.
zlib, png. lzoFlz4,

Ritxjpeg EBEE.

AR VAT —F
® bip: Band interleaved by
pixel

® bil: Band nterleaved by
pixel

® bsqg: Band Sequential

MHRAUTEPZ—:
e NDR: Little endian
e XDR: Big endian
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@ 89 fEchunktablefs A\NULLEE", ML Fisessionth ol — PN EZHIER =B FER
B EHraster xR, ZIRNERREHSIERER, SEERIGHERLEEIMER. NREERKEEN
rastersd {272 T3k, Mchunktablel:tMEEE EEKREZIR.

Nl

CREATE TABLE if not exists datasource_table(id integer, rast raster);
INSERT INTO datasource_table values(1, ST_ImportFrom('rbt','S(RAST_DATA_DIR)/512_512_1_bsq_8u_geo.

tif', '{}');

- BR—: $EEchunkTable&#R, FIIRERISFENTFE

CREATE TABLE rat_transform_result(id integer, rast raster);

--F4¥EEnodata

INSERT INTO rat_transform_result(id, rast)

select 10, ST_Transform(rast,32652, '{"resample":"Near","nodata":false}','{"chunking":true,"chunkdim":"(2
56,256,1)","compression":"none","interleaving":"bsq","chunktable":"result_rbt"}')

from datasource_table

whereid =1;

--$5EH M nodatavalue,Fitnodatatg & 5itHE

INSERT INTO rat_transform_result(id, rast)

select 11, ST_Transform(rast,32652, '{"resample":"Near","nodata":true,"nodatavalue":255}','{"chunking":tr
ue,"chunkdim":"(256,256,1)","compression":"none","interleaving":"bsq","chunktable":"result_rbt"}')
from datasource_table

where id =1;

--}EEnodata%iél

INSERT INTO rat_transform_result(id, rast)

select 12, ST_Transform(rast,32652, '{"resample":"Near","nodata":false,"nodatavalue":[255,255,255]}",'{"ch
unking":true,"chunkdim":"(256,256,1)","compression":"none","interleaving":"bsq","chunktable":"result_r
bt"}')

from datasource_table

whereid =1;

- BRI FfEEchunktable& i, FHRERFREMIRBNIRETRD, NATAHTFsessionAHHHREITE

CREATE TEMP TABLE rat_transform_result_temp(id integer, rast raster);

INSERT INTO rat_transform_result_temp(id, rast)

select 1, ST_Transform(rast,32652,'{"resample":"Near","nodata":false, "nodataValue":[255,255,255]}",'{"chu
nking":true,"chunkdim":"(256,256,1)","compression":"none","interleaving":"bsq"}')

from datasource_table

whereid =1;

5.12.3. ST_Rescale
SHBEMHERT RIBTRRER, NUNMETETERISEAE, REERENMIENR,

Bk
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Z#HEAERDS

Bt HUREE- Raster SQLEE

raster ST_Rescale(raster rast,
f8 scale_x,
f8 scale_y,
cstring processexpr default ",
cstring storageOption default ");
raster ST_Rescale(raster raster,
f8 scale_xy,
cstring processexpr default ",
cstring storageOption default ")

2
SHEWR R
rast BERF TN rasteri R,
scale x XF3 BB ZE R L
scale y v BB GER LB
scale_xy X. YHEMERELE, HmEEE.
processExpr JSONZFRF B, IHEEXRHFENARXUKnodatadtiBA R,
storageOption REERMEMHER, AJSONZERH,

processEXprIJSONFRFEHAE, BN FSONNRIEESHUT.

SHEWR P

resample EX#HEFR.

nodata EE&HnodatalEEE BN,
taVal
2°da avValu s sde e Htnodatafd,

ES:]]

text

bool

float8
float8[]

ZANE

'Near'

false

NULL

WA

WMEERHEANL, X
#'Near', 'Average',
'Cubic'#0'Bilinear' /9%,

° R RFtrue, FRBEFEH
nodata2 BN, &tE
HAnodatafig& Tt A8 5E
EHITE,

e WZRAfalse, FREFE
BnodataR T H, &t
{EAnodatayig T2 58
FHHE,

nodataValuetJ{§ E A & ME

° MRIEENBME, FBRHE
& X R AR R (ER
E—"nodatal&.,

o MRIBENEA, WEATT
RN RS MRS B9R R
—¥,
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B = #3E - Raster SQLE#

ZHIEEERDS

@ #8 nodataSnodatavalueSHEEEER, WREMIEREN0data, Eilnodatai@EHA
false, ERAEEIEEN0datavalue, ZNESHILE

storageOptionB T,

SHER R R
chunking ERERT R,
chunkdim DRNEEEFE.

chunktable PHREEIR,

compressio
n

quality EHR=Z.

interleaving REEHR.

4t
ot
Xt

endian

EREEXE,

e

boolean

string

string

string

integer

string

string

HBEENBR.

ZNE

MRAraster
—

MIRAraster
—%

F/Ryaraster
—i

MIRAraster
—%

M/FEEraster
—H

MRAraster
—E

WEA

#Echunking=truelt A 5%,

WMRENE, WeFE—1
BEL R M BT SRR B F R
&, ZIGHERRESHED
BY. MRFERF R
BHHENR, WEEEER
EZ=17 8

Bl R #Fnone, jpeg.
zlib, png. lzoFlz4,

QEtpeg ERE%,
RRRIAT—H:

® bip: Band interleaved by
pixel

bil: Band nterleaved by
pixel

® bsq: Band Sequential

DBRAUTEPZ—:
e NDR: Little endian
e XDR: Big endian

@ 83  tRchunktableff ANULLEZ ", MIS7EX Fisessionth i — PHEHLE S K IGE £ B F 7
B Erasterdi®R, ZITHRRAEHTSEPFEY, SELERIGHERCEENR, NREFEERKERN
rasterii 2427 T3, MichunktableidtMEEIEEEAREZIR,

Nl
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CREATE TABLE if not exists datasource_table(id integer, rast raster);
INSERT INTO datasource_table values(1, ST_ImportFrom('rbt','S(RAST_DATA_DIR)/512_512_1_bsq_8u_geo.

tif', '{1');

-- B —: $8EchunkTable&#F, FresizeERIFEILTFE

CREATE TABLE rat_rescale_result(id integer, rast raster);

--F$E%Enodata

INSERT INTO rat_rescale_result(id, rast)

select 10, ST_Rescale(rast,1024,1024, '{"resample":"Near","nodata":false}','{"chunking":true,"chunkdim":"(
256,256,1)","compression":"none","interleaving":"bsq","chunktable":"result_rbt"}')

from datasource_table

whereid =1;

¥ Hnodatavalue,Fftnodatals Tt 5itE

INSERT INTO rat_rescale_result(id, rast)

select 11, ST_Rescale(rast,1024,1024, '{"resample":"Near","nodata":true,"nodatavalue":255}','{"chunking":t
rue,"chunkdim":"(256,256,1)","compression":"none","interleaving":"bsq","chunktable":"result_rbt"}')
from datasource_table

where id =1;

-8 nodata%kél

INSERT INTO rat_rescale_result(id, rast)

select 12, ST_Rescale(rast,1024,1024, '{"resample":"Near","nodata":false,"nodatavalue":[255,255,255]},'{"c
hunking":true,"chunkdim":"(256,256,1)","compression":"none","interleaving":"bsq","chunktable":"result_
rbt"}')

from datasource_table

where id =1;

- BT FEEEchunktable& i, HIRERFREMIRBNIREIRD, (NITHFsessionAFHIHREITE

CREATE TEMP TABLE rat_rescale_result_temp(id integer, rast raster);

INSERT INTO rat_rescale_result_temp(id, rast)

select 1, ST_Rescale(rast,1024,1024,'{"resample":"Near","nodata":false, "nodataValue":[255,255,255]}','{""ch
unking":true,"chunkdim":"(256,256,1)","compression":"none","interleaving":"bsq"}")

from datasource_table

where id =1;

5.12.4. ST_Resize
RAEEMENROEGETE, SUANMESETEEREAE, RERAZENIMENR.
Bk
raster ST_Resize(raster rast,
integer outWidth,
integer outHeight,

cstring processexpr default ",
cstring storageOption default ")

2H
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B =#EEE- Raster SOLZE ZHIEEERDS

SHEWR R

rast BERT TN rasteri R,

outwidth AHOMSEREE,

outHeight NS ERRTE.

processExpr JSONFR B, IBEEEXHEHN B URnodatalt AR,
storageOption IR B 45 REVIZAEEI, FJSONERFE,

processExprAJSONFRFEEAE, BN FISONNRIEESEHU T,
SHEWR R E i) ZANE 188

WEERHELTR, X
resample BEXHER, text 'Near' #'Near'. 'Average'.
'Cubic'#0'Bilinear' [#t,

o MR AFtrue, FRBEFEH
nodata@ B, BtE
AnodatafE T ASEE
FHHE,

o WRAfalse, FREZE
Bnodata@ L H, 1&iT
{EAnodatatigtEe 5%
EHITE,

nodata EE G nodatalEEE BN, bool false

nodataValued]¥§ €N EME
A,
o MRIBTEANEME, TTH
nodatavalu N floats A X R 4 A SRR M
o BRI EHnodatalE. floatel] NULL B — /A nodatafd.
o MRIBEANMA, WHAT
KNS S B9 B 2L
—,

@ %8 nodataSnodatavalueS M EEEEH, WEEMEEEnodata, BiXnodataizE A
false, B REESEnodatavalue, BNLHIMERSHSLEMIER.

storageOptionB#H T,

SHER Eripey £S5l BOIAME 88
Viy
chunking  REEAHREH. boolean PR saraster
chunkdim DPROEEER. string %_Dgllé.‘raster fEchunking=trueBt A &3,
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SHARERDS =R Raster SQLE =
SHEM HR ESid] ZNE 5288
MREN"E, WEFEE—D
RENLZE B I BT 3R 3% A F 2
) B, ZIRNEIESFISER
hunktabl b R o t " N .
chunkiable | HHEEHR etring B, NERERB— T
IHHEENR, WEEEER
EREWR,
compressio : s ) fRaraster  BEIRZ#Fnone. jpeg.
n EREERE. string —5 zlib. png. lzoRlz4,
VAN
quality EERE. integer *_ugu”raSter R$tatipeg EBEE.
WRZ AT —R:
® bip: Band interleaved by
. . o . R araster pixel
interleaving RELR. string —% ® bil: Band nterleaved by
pixel
® bsq: Band Sequential
BRAUTHEPZ—:
endian FHE string %_D?;Ilé.‘raster e NDR: Little endian

e XDR: Big endian

@ 83 tRchunktableff ANULLEEZ", MIS7EY Fisessionth 8l — PHEHLE S QI IGE £ B F 12
B Mrastert R, ZINHERELFDEDEN, SFLERIGNECRHIME., NEESBEHRN
rastersy 2{27Z T3, MchunktableidtREEE EEIKREZIR,

Nl
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CREATE TABLE if not exists datasource_table(id integer, rast raster);
INSERT INTO datasource_table values(1, ST_ImportFrom('rbt','$(RAST_DATA_DIR)/512_512_1_bsq_8u_geo.

tif', '{1');

-- B —: $8EchunkTable&#F, FresizeERIFEILTFE

CREATE TABLE rat_resize_result(id integer, rast raster);

--F$E%Enodata

INSERT INTO rat_resize_result(id, rast)

select 10, ST_Resize(rast,1024,1024, '{"resample":"Near","nodata":false}','{"chunking":true,"chunkdim":"(2
56,256,1)","compression":"none","interleaving":"bsq","chunktable":"result_rbt"}')

from datasource_table

whereid =1;

¥ Hnodatavalue,Fftnodatals Tt 5itE

INSERT INTO rat_resize_result(id, rast)

select 11, ST_Resize(rast,1024,1024, '{"resample":"Near","nodata":true,"nodatavalue":255}','{"chunking":tr
ue,"chunkdim":"(256,256,1)","compression":"none","interleaving":"bsq","chunktable":"result_rbt"}')
from datasource_table

where id =1;

-8 nodata%kél

INSERT INTO rat_resize_result(id, rast)

select 12, ST_Resize(rast,1024,1024, '{"resample":"Near","nodata":false,"nodatavalue":[255,255,255]}','{"ch
unking":true,"chunkdim":"(256,256,1)","compression":"none","interleaving":"bsq","chunktable":"result_r
bt"})

from datasource_table

where id =1;

- BT FEEEchunktable® i, HIRGERFREMIRBNIREIRD, (NITHTFsessionAFHIHREITE

CREATE TEMP TABLE rat_resize_result_temp(id integer, rast raster);

INSERT INTO rat_resize_result_temp(id, rast)

select 1, ST_Resize(rast,1024,1024,'{"resample":"Near","nodata":false, "nodataValue":[255,255,255]}','{"chu
nking":true,"chunkdim":"(256,256,1)","compression":"none","interleaving":"bsq"}')

from datasource_table

where id =1;

5.12.5. ST_RPCRectify

RIEMHR 4R BIRPC (Rational Polynomial Coefficients) S#xMt& TR IERIE, RER IE /GBI R
%O

Bk

raster ST_RPCRectify(raster rast,
raster dem default NULL,
cstring rectifyOption default '{}',
cstring storageOption default '{}',
cstring parallelOption default '{}')

24
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=R EERDS B = #3E - Raster SQLE#E
SHEM iR
rast EERIFEMRastersi s,
dem RIEFFSEHNDEMMHE XN R, NIRRT EEEANULL,

rectifyOption
storageOption

parallelOption

1S

JSONZRFBRIEEL,
REIZERNEMER, KA A)SONFRFE,

JSONZERFBHIFHITIEIR,

@ BB ENRNAEERPCGELESE.

rectifyOption7JSONAE NI FRF B A, BN FISONTRIEESH U T :

SHEWR iR i) 2INE 15488
MEEREAX, (REZFUWTLA:
® Near
resample BEXHEAN string 'Near' ® Average
® Cubic
e Bilinear
5
outSrid ERMETREE integer Raster I
—x
nodataValued]3gE N B MES L
4H,
o WNRIGEN BMERRE H S XS
KBFFAEREERRE— " nodata
. — float8 &
REBRIEEHRY o
nodatavalue nodatafd, floats(] NULL o MBIEENHAL, 0, 0], MHAT
ENHUDAS SRR I — .
o NG E NI S AR RS 23R
nodata, WEHHEFENodatalg,
{EA0EANnodata,
L DEM{E Anodata
RPC_DEM_MISSING_ 3 & £0RTEDEMSE floats 0 Pe
VALUE BN ERNEE .
&,
storageOptionS 0T :
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B = #3E - Raster SQLE#

= HIEERDS

SHER HR ESid] HINE iBA
5K
chunking EEERDREM, boolean Raster ¥
—¥
SR KRB chunkingZ2#atruelly, Z54#
chunkdim NTHRNLEERER. string Raster N = T
B
—
MREEN " E, WEEHFSIEPE
B HENESNIRNRETEREE
#EHIRaster R, ZIERAES
AIRIEPERN, SEERGFIRITERD
chunktable TREER, string " SHEZMER. MRFEREFEEEN
Rasterxz, MEEHERRERSE.
MEEFERNHTAIAZRES
x, WEEBRAEIEX,
EEIEEEST INESi
e NONE
* JPEG
SR e ZLB
compression EREEER, string Raster . PNG
—
e |70
o 174
o |P2K
5K
quality EHRE. integer Raster {XE XS PEGRI E G & A .
—
REFMTNMER:
. . N . 55 e bip: Band interleaved by pixel
interleaving RESL. string Ea;;er e bil: Band interleaved by line
® bsq: Band Sequential
5E REFMT LA
endian FHF string Raster ® NDR: Little endian
—¥ e XDR: Big endian
~Bl
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CREATE TABLE if not exists raster_table(id integer, rast raster);
-- RPCHt & #k1E
INSERT INTO raster_table values(1, ST_ImportFrom('t_chunk','<RAST_DATA_DIR>/rpc.tif', '{}'));
-- DEM%XiE
INSERT INTO raster_table values(2, ST_ImportFrom('t_chunk','<RAST_DATA_DIR>/rpc_dem.tif", '{}'));
CREATE TABLE raster_result(id integer, rast raster);
-FigEdem, ERAZIPIEFRE
INSERT INTO raster_result(id, rast)
select 10, ST_RPCRectify(rast,
NULL,
"{"resample":"Near"}',
'{"chunking":true,"chunkdim":"(256,256,1)","interleaving":"bsq","chunktable":"t_chunk"}')
from raster_table
whereid =1;
-{EEdem, FERAZRIPEEE, Hitsrid}932635, HERHITIHE
INSERT INTO raster_result(id, rast)
select 11, ST_RPCRectify(rast,
(SELECT rast FROM raster_table WHERE id = 2),
'{"resample":"Near", "outSrid": 32635},
'{"chunking":true,"chunkdim":"(256,256,1)","interleaving":"bsq","chunktable":"t_chunk"}',
"{"parallel": 8}')
from raster_table
whereid =1;

5.13. BER
5.13.1. B4R (=)

HIEE NrastertyIDE S HEE .
B

bool Operator =(raster rast1, raster rast2);

S8
BHER iR
rast1 rastersf &1,
rast2 rastersf&2,

@ 3B REBHE Mrasterdt RHUUDE SR, REXWZETE. GERBSHTHER, ZRHUX
FF UnionFBtreeZ12/E

N
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B =#EEE- Raster SOLZE ZHHEAERDS

SELECT a.rast =b.rast
FROMtbl_aa,tbl_bb
WHERE a.id = b.id

5.13.2. R/ (>)

HHFE Nrastert IDAILLER X ZR
EA

bool Operator >(raster rast1, raster rast2);

2¥
BHER iR
rast1 rastersf &1,
rast2 rasterxy %2,

@ HBE  HEEBE D rastert RNUUDEEHER, RANDETE. GREXBEHTIR, RN
FF Unionfl1BtreeZ 124k,

i
SELECT a.rast > b.rast

FROM tbl_aa, tbl_b b
WHERE a.id = b.id

5.13.3. B4R (<)

FIBT A PNrasterfy DAY LR X R,
BE

bool Operator <(raster rast1, raster rast2);

W

#

SHEWR R
rast1 rastersf &1,
rast2 rasterx¥% 2,
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@ B EBEE D rastertd R MUUDEEHER, RENDEEE. GEXBEHTIR, R
F3F Unionf1BtreeS121E,

Bl
SELECT a.rast <b.rast

FROMtbl_aa,tbl_bb
WHERE a.id = b.id

5.13.4. B4R (>=)

FIBFE PMrasterf DB LLR X K .
EiA

bool Operator >=(raster rastl, raster rast2);

28
SHEWR TPy
rast1 rasters¥® 1,
rast2 rasterxy 52,

@ B HEEFE N rasterr R HUUDEEHEE, RN DEEE. GEXBEHTHR, RN
FF UnionFBtreeZ 124k,

N

SELECT a.rast >=b.rast
FROMtbl_aa,tbl_bb
WHERE a.id =b.id

5.13.5. R (<=)

HIBr A Nrasterf DAY LR X FK
&

bool Operator <=(raster rastl, raster rast2);

24
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ZHHEAERDS

SHEWR R
rast1 rasters¥® 1,
rast2 rastersig 2,

@ 3B REEE rasterttRNUUDEEHEE, FAMZEBE, QELBSHTLR, LR

FF UnionFlBtreeZ2/E

=Bl
SELECT a.rast <=b.rast

FROM tbl_aa, tbl_b b
WHERE a.id = b.id

5.14. ZjE X R H B
5.14.1. ST _Intersects

¥ #rrasterfrastergirasterflgeometryfI =8 @ X & ,
EE
bool ST_Intersects(raster rastl, raster rast2);

bool ST_Intersects(raster rast, geometry geom);
bool ST_lIntersects(geometry geom, raster rast);

W

#

SHEWR Hk

rast1 rasterfy &1,

rast2 rasterxyg2,

rast rastersy &,

geom geometryxy £,
N

SELECT a.id

FROMtbl_aa,tbl_bb
WHERE ST_Intersects(a.rast, b.rast)

5.14.2. ST _Contains

157
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¥ #rrasterflrastergirasterflgeomet ryfI =@ X &,
BiE

bool ST_Contains(raster rastl, raster rast2);
bool ST_Contains(raster rast, geometry geom);
bool ST_Contains(geometry geom, raster rast);

2¥
SHER iR
rast1 rasterdds1,
rast2 rasterxy %2,
rast rastersi&,
geom geometrys¥&,

~Bl
SELECT a.id

FROMtbl_aa,tbl_bb
WHERE ST_Contains(a.rast, b.rast)

5.14.3. ST_ContainsProperly
¥ Bfrasterflrastersrasterflgeomet ryf =[] X &K,
18k

bool ST_ContainsProperly(raster rast1, raster rast2);

bool ST_ContainsProperly(raster rast, geometry geom);
bool ST_ContainsProperly(geometry geom, raster rast);

S
SHER iR
rast1 rastersd &1,
rast2 rastersf &2,
rast rastersi,
geom geometryxsi&,

Nl
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ZHHEAERDS

SELECT a.id
FROMtbl_aa,tbl_bb
WHERE ST_ContainsProperly(a.rast, b.rast)

5.14.4. ST _Covers
¥l #rrasterfrastergirasterflgeomet rylI = @1 X K,
S

bool ST_Covers(raster rast1, raster rast2);

bool ST_Covers(raster rast, geometry geom);
bool ST_Covers(geometry geom, raster rast);

2
SHER iR
rast1 rastersf &1,
rast2 rastersy&2,
rast rastersi&.,
geom geometrys¥&,

B
SELECT a.id

FROMtbl_aa,tbl_bb
WHERE ST_Covers(a.rast, b.rast)

5.14.5. ST _CoveredBy
¥ Wrrasterflrastergirasterflgeomet ryfI = B X £
7S

bool ST_CoveredBy(raster rastl, raster rast2);

bool ST_CoveredBy(raster rast, geometry geom);
bool ST_CoveredBy(geometry geom, raster rast);

2H

SHEWR R

rast1 rasterst® 1,
159
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SHEWR R

rast2 rastersi® 2,
rast rastersts,
geom geometryft&,

N
SELECT a.id

FROMtbl_aa,tbl_bb
WHERE ST_CoveredBy(a.rast, b.rast)

5.14.6. ST_Disjoint
¥ Wrrasterflrastergirasterflgeomet ryfI = B X £
&k

bool ST_Disjoint(raster rastl, raster rast2);

bool ST_Disjoint(raster rast, gecometry geom);
bool ST_Disjoint(geometry geom, raster rast);

2H
SHER iR
rast1 rasterdds1,
rast2 rastersf&2,
rast rastersi& .,
geom geometryXi&,

Bl
SELECT a.id

FROMtbl_aa,tbl_bb
WHERE ST_Disjoint(a.rast, b.rast)

5.14.7. ST _overlaps

¥ Wrrasterflrast ersfrasterflgeomet ryf = B X &,

Bk
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ZHHEAERDS

bool ST_overlaps(raster rastl, raster rast2);
bool ST_overlaps(raster rast, gecometry geom);
bool ST_overlaps(geometry geom, raster rast);

b

W

#

SHEWR R

rast1 rasterst &1,
rast2 rasterx¥s 2,
rast rasterxy% .,
geom geometryxy £,

BN

SELECT a.id
FROMtbl_aa,tbl_bb
WHERE ST_Contains(a.rast, b.rast)

5.14.8. ST _Touches

#l#rrasterflrastergirasterflgeomet ryfI == @ X &,

8k

bool ST_Touches(raster rastl, raster rast2);
bool ST_Touches(raster rast, geometry geom);
bool ST_Touches(geometry geom, raster rast);

2¥
SHER R
rast1 rastersf &1,
rast2 rasterxy &2,
rast rastersi&.,
geom geometrys¥&,

N

SELECT a.id
FROMtbl_aa,tbl_bb
WHERE ST_Touches(a.rast, b.rast)

161
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By S #EE- Raster SQLE#E

5.14.9. ST_Within
¥ #rrasterflrastersirasterfllgeomet ryfJ =S @ X & ,
Bk

bool ST_Within(raster rastl, raster rast2);

bool ST_Within(raster rast, geometry geom);
bool ST_Within(geometry geom, raster rast);

2
SHER HR
rast1 rasterfy &1,
rast2 rastersi %2,
rast raster’y &,
geom geometryxsf &R,
aN{]
SELECT a.id

FROMtbl_aa,tbl_bb
WHERE ST_Within(a.rast, b.rast)

5.15. #Bh &L

5.15.1. ST_CreateChunkTable

BIERBIRERE.
B

boolean ST_CreateChunkTable(cstring tableName)

W

#

SHEW ]!

[
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B = HIEE- Raster SQLEE = HU4E ZERDS

SHEWR i

BRERENER, GEERMT:
o UTEBHL, UTESRRTLE
o MNSTE. MTATUEL (L) A,

tableName
o KERN2~64NFERH,
o CMREHAHIREETMNRZHE—M,
i

SELECT ST_CreateChunkTable('t_chunk');

t

5.15.2. ST_CheckGPU

KWiIFEBEGPURIR,
BE

text ST_CheckGPU();

13
WE 4 B AR BB (TR R B A TR B M GPURE IR &
ZR’]

select st_checkgpu();

[GPU prop]multiProcessorCount=20; sharedMemPerBlock=49152; maxThreadsPerBlock=1024
(1 row)

5.15.3. ST_AKId

KB rastersy & 0SSHIAccessKey ID, TJHFEEHEE K rasterxd RPIOSSEREH,
AR &N

rastersy RN RIFHEFEOSS,
Bk

text ST_AKId(raster raster_obj)

2H
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SHEM Eiba
raster_obj rasters¥® .,
=Bl
SELECT ST_AKId(rast) from raster_table;
st_akid

OSS_ACCESSKEY_ID

5.15.4. ST _SetAccessKey

‘R EBrastersf ROSSHERER.

IR e
rastersy RN AEEOSS,

8k

raster ST_SetAccessKey(raster raster_obj, text id, text key, bool valid default true)

2
SHAER Eibu
raster_obj rastersi g,
id EROSSHIAccessKey ID, JIRANULL, ERERZATHERID,
key B ROSSHIAccessKey Secret, WIRANULL, FRR{ERZBINERSecret,
valid EERIEERESFRIE,
B

UPDATE raster_table
SET rast = ST_SetAccessKey(rast, 'OSS_ACCESSKEY_ID','OSS_ACCESSKEY_SECRET');
SELECT ST_AKId(rast) from raster_table;

st_akid

OSS_ACCESSKEY_ID

5.15.5. ST_SetAKId

R Brasterxy R 0SSHIAccessKey D,

GRS G
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rastersd RN TFEAETEOSS,
BiE

raster ST_SetAKId(raster raster_obj, text id, bool valid default true)

2
BHER R
raster_obj rasterfis,
id FEROSSHIAccessKey ID, FIRANULL, FRERZBINERD,
valid EERIEERESTNIME,
N

UPDATE raster_table
SET rast = ST_SetAKId(rast, 'OSS_ACCESSKEY_ID');
SELECT ST_AKId(rast) from raster_table;

st_akid

OSS_ACCESSKEY_ID

5.15.6. ST_SetAKSecret

1’ Brastersd & 0OSSHIAccessKey Secret,

AR &4
rasterst RN FEEEOSS,

1Bk

raster ST_SetAKSecret(raster raster_obj, text key, bool valid default true)

B
SHBR i
raster_obj rastersi &,
key B ROSSHIACcessKey Secret, IIRANULL, FRRfEMAZAIHNERSecret,
valid EERIEERERBUML,
N
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Bt HUREE- Raster SQLEE

UPDATE raster_table

SET rast =ST_SetAKSecret(rast,'OSS_ACCESSKEY_SECRET');

5.15.7. ST_RasterDrivers

K15 FTH Ganos Rastersz #F BRI RIRE 5 &

Bk

setof record ST_RasterDrivers(out idx integer,
out short_name text,
out long_name text,
out can_read boolean,
out can_export boolean,
out can_asfile boolean,
out create_options text);

28
SHEWR
idx
short_name

long_name

can_read

can_export

can_asfile

create_options

N

bizipuy
RaFs.
RHEBIRES .,
RE BRI,

REE:
e true: FRRHHEBITIUIEST CreateRastFST ImportFromEEhER,
o false: RRNMHEBIEST CreateRastFIST ImportFromER# P ERSIREE .,

REME:
o true: RRNMHERTIPIEST Export ToOREPER,
o false: FARMMULRAEST ExportToRHPERASIRE,

REE:
e true: RRIHRBTILIEST AsDatasetFilep®EhER,
e false: RRIMHEBTEST AsDatasetFile M PERSRE.

AIPMERATEST ExportTofIST AsDatasetFileBt gl S%,
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B 4R - ZHHEAERDS

-- EifinetCDFIRENHERIE S
SELECT * FROM
st_rasterdrivers()

where short_name='netCDF';

idx | short_name | long_name can_read | can_export | can_asfile |
create_options
----- + + + + +

36| netCDF | Network Common Data Format|t |t |t
| <CreationOptionList> <Option name='FORMAT' type="string-select'
default='"NC'> <Value>NC</Value> <Value>NC2</Value>

<Value>NC4</Value> <Value>NC4C</Value> </Option> <Option
name='COMPRESS' type='string-select' default="NONE'> <Value>NONE</Value>
<Value>DEFLATE</Value> </Option> <Option name='ZLEVEL'ty
pe='int' description='"DEFLATE compression level 1-9' default='1'/> <Option
name='"WRITE_BOTTOMUP' type='boolean' default='"YES'> </Option> <Option
name="WRITE_GDAL_TAGS' type='boolean' default="YES'> </Opt
ion> <Option name="WRITE_LONLAT' type='string-select'> <Value>YES</Value>
<Value>NO</Value> <Value>IF_NEEDED</Value> </Option> <Option
name='TYPE_LONLAT' type='string-select'> <Value>float<
/Value> <Value>double</Value> </Option> <Option name='PIXELTYPE'
type="string-select' description="only used in Create()'>
<Value>DEFAULT</Value> <Value>SIGNEDBYTE</Value> </Option> <Opti
on name='CHUNKING' type='boolean' default="YES' description="'define chunking
when creating netcdf4 file'/> <Option name="MULTIPLE_LAYERS' type="string-
select' description='"Behaviour regarding multiple vector |
ayer creation' default='"NO'>  <Value>NO</Value>
<Value>SEPARATE_FILES</Value> <Value>SEPARATE_GROUPS</Value> </Option>
<Option name='CONFIG_FILE' type='string' description='Path to a XML con
figuration file (or content inlined)'/></CreationOptionList>
-- E#FRE ST_ImportFrom#1ST_CreateRast Z1FAYIRED & FRo
select short_name from
st_rasterdrivers()
where can_read =true;
-- TfFRAE ST_ExportTo Z#HHIIRENE Ko
select short_name from
st_rasterdrivers()
where can_export =true;
-- TifFFH ST_AsDatasetFile ZIFHIIRENE TR,
select short_name from
st_rasterdrivers()
where can_asfile =true;

5.16. &

5.16.1. ganos.parallel.transaction
BEEHTRENHTESREUMMNES S —RERHMEER,
HiExER

String
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B
e transaction_commit (EIME) | XFHTEFMNEETF—ERHTRRFER.
o fast_commit: AXFHHITESMEETS—EHTRIRFEER,

N

SET ganos.parallel.transaction =transaction_commit;

5.16.2. ganos.parallel.degree

FTHREN, BEREBEHTE, GanosERRBEIAFTERTHTEE. BoILUEE
ganos.parallel.degreeTE2FIREERIANFTE.,

HiERE

Integer

:IQIE]
RIEEE: 1~64, BIAERT,

Nl

SET ganos.parallel.degree =4;

5.16.3. ganos.raster.calculate_md5

BERTES Arasterd R+ EMDEHIEREI TEIET,

e

o true: SArasterIRESHEMDEHFHICREITHIED,
o false (BIAE) : B Arasterii R AL IHEMD5E,

N

set ganos.raster.calculate_md5 = true;

5.16.4. ganos.raster.md5sum_chunk_size
8 E T E MDY IRIE BBV EfF KN,
HiERE

Integer
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BE
B&EEE: 10~100, Bfi: MB, BRINMERIO,
B

set ganos.raster.md5sum_chunk_size = 20;

5.16.5.
ganos.raster.mosaic_must_same_nodata

IEEEHR (mosaic) NEIEENNodatalEE B WFHEE.
HiExER
Boolean

e

o true (EIAE) : EBHREEIEENNodatalEB AR,
o false: EHRINEIEENnodatalBE o LAARRE,

@ #e  BREFASWnodatalEdTiR, WRIENfalse TR SEER/ENKREENR—
gzo

Nl

set ganos.raster.mosaic_must_same_nodata = false;

5.16.6. ganos.raster.memory_oss_file_max_size
EEST_Import FromE ##T4IE S AR, OSSXHHIEIAFN&EAE,

BiRAR

integer

iG]

BUYESEE: 1 MB~2048 MB, ZXIA{E100 MB,
Bl

SET ganos.raster.memory_oss_file_max_size = 100;

169 > MA4RRZA: 20211103



= #4E ZERDS Bt =R - SpatialRef SQLEE

6.SpatialRef SQL=ZE
6.1. ST_SrEqual

HFH = ASZEHER.

&k

boolean ST_SrEqual(cstring srl, cstring sr2, boolean strict default true);

28

SHEMR R

sr BESEINFEFSB, BRE0GC WKTHEProdE RN FR &,

sr2 DESE2NERF B, BARE0GC WKTHEProd XN FRF S,

strict EEXAFEBILRAN. MAtrue, WESXNSEREKANBRETER. BikAtrue,
P

ARFBIBRTEXNAANZHSEHRTHR, SWREAHN. SERK. KEFHSSHRERHRTH
R, MEER, REL; MEARE, &RES,

BN

BB ETFXENZESE,
select ST_srEqual('GEOGCS["WGS 84",DATUM["WGS_1984",SPHEROID["WGS 84",6378137,298.257223563,AU
THORITY["EPSG","7030"]],AUTHORITY["EPSG","6326"]],PRIMEM["Greenwich",0,AUTHORITY["EPSG","8901"]]

,UNIT["degree",0.0174532925199433,AUTHORITY["EPSG","9122"]],AUTHORITY["EPSG","4326"]]', '+proj=long
lat +datum=WGS84 +no_defs');
st_srequal

--FHspatial_ref_sys&®H=ESEMsrid,

select srid from spatial_ref_sys where st_srequal(srtext::cstring, '+proj=longlat +ellps=GRS80 +no_defs ') li
mit 1;

srid

6.2. ST_SrReg

EM—THNZ=ESE,

&k
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integer ST_SrReg(cstring sr);
integer ST_SrReg(cstring auth_name, integer auth_id, cstring sr);

2
SHAR iR
sr DEBEZFSH, BHREOGC WKTHEPro4RNERFSH,
auth_name TESERFAEXHESE, HIMEPSG,
auth_id ZRSERREXN=BSEID,
A

MR ASECZEE, WRECLEENSESEsid; R RSEREE, WEMspatial ref sys&d
BA—FKIERHREFHEESE R,

BN

-FEISECHFE

select 4490, ST_srReg('GEOGCS["China Geodetic Coordinate System 2000",DATUM(["China_2000",SPHEROID
["CGCS2000",6378137,298.257222101,AUTHORITY["EPSG","1024"]],AUTHORITY["EPSG","1043"]],PRIMEM["G
reenwich",0,AUTHORITY["EPSG","8901"]],UNIT["degree",0.0174532925199433,AUTHORITY["EPSG","9122"]],
AUTHORITY["EPSG","4490"]]");

st_srreg

4490
-H=EEsE
select ST_srReg('user_defined',100, 'GEOGCS["User Geodetic Coordinate System ",DATUMI["China_2000",SP
HEROID["CGCS2000",6378137,298.257222101,AUTHORITY["EPSG","903"]], AUTHORITY["EPSG","1043"]],PRIM
EM["Greenwich",0,AUTHORITY["EPSG","8901"]],UNIT["degree",0.0174532925199433,AUTHORITY["EPSG","9
122"]],AUTHORITY["EPSG","4491"]]");
st_srreg

10001
select ST_srReg('+proj=tmerc +lat_0=1 +lon_0=112 +k=1 +x_0=19500001 +y_0=0 +ellps=krass +towgs84=24.4
7,-130.89,-81.56,0,0,0.13,-0.22 +units=m +no_defs');
st_srreg

6.3. ST _SrFromEsriwkt

$—NEsri WALBE PR B HOGCHLEN T &,
Bk

cstring ST_SrFromEsriWkt(cstring sr);
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2

SHER iR

srl EFEsri WktHlSEHN = B2 EF/H,
=~

SELECT ST_srFromEsriWkt('GEOGCS["China Geodetic Coordinate System 2000",DATUM["D_China_2000",SP
HEROID["CGCS2000",6378137,298.257222101]],PRIMEM["Greenwich",0],UNIT["Degree",0.0174532925199432
95]11');

st_srfromesriwkt

GEOGCS["China Geodetic Coordinate System 2000",DATUM["China_2000",SPHEROID["CGCS2000",6378137,
298.257222101]],PRIMEM["Greenwich",0,UNIT["Degree",0.017453292519943295]]
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ZHHEAERDS

7.PointCloud SQL&#

7.1, IS BREL
7.1.1. ST_makePoint

MWiE— N pcpoint ¥ &K,
BiE

pcpoint ST_makePoint(integer pcid, float8[] vals);
2

SHEWR i

pcid schematyid, RE%*point_cloud_formats,

float8#14H, HATRNHEURTFschematy

float8]] dimension,

N

SELECT ST_makePoint(1, ARRAY[-127, 45, 124.0, 4.0]);

010100000064CEFFFF94110000703000000400

7.1.2. ST_makePatch
HWiE— N pcpatchid s,
EE

pcpatch ST_makePatch(integer pcid, float8[] vals);

W

3
BHER sk

pcid schematlid, kBZ%point_cloud_formats,

float8] float8#H, A TEAschemalidimension E B EEEE,

Nl
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By =S #3E EE- Point Cloud SQL=#

SELECT ST_asText(ST_MakePatch(1, ARRAY[-126.99,45.01,1,0, -126.98,45.02,2,0, -126.97,45.03,3,0]));

{"pcid":1,"pts":[
[-126.99,45.01,1,0],[-126.98,45.02,2,0],[-126.97,45.03,3,0]
i

7.1.3. ST_Patch
B pcpoint FAMIE— M pcpatchXT R,
EED7S

pcpatch ST_Patch(pcpoint[] pts);

2¥

SHEM R

pts pcpoint#y4H,
1

INSERT INTO patches (pa)
SELECT ST_Patch(pt) FROM points GROUP BY id/10;

7.2. BHERE
7.2.1. ST _asText

¥ pcpoint/pcpatchfF 5 # AJSONERF R FRIX,
&

text ST_asText(pcpatch pp);
text ST_asText(pcpoint pt);

2
SHER R
PP pcpatchfd &,
pt pcpointXy &,
=Bl
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SELECT ST_asText('010100000064CEFFFF94110000703000000400'::pcpoint);

{"pcid":1,"pt":[-127,45,124,4]}

7.2.2. ST _pcID
KB pcpoint /pcpatch¥t 5 B9schema ID,
Bk

integer ST_pcID(pcpoint pt);
integer ST_pclID(pcpatch pp);

s%
SHAMR ik
pt pcpointXF &,
pp pcpatch &,
=0

SELECT ST_pclID('010100000064CEFFFF94110000703000000400'::pcpoint);

b

7.2.3. ST_get
KRB pcpoint IR BMHE,
BiE

float8[] ST_get(pcpoint pc);
numeric ST_get(pcpoint pc, text dimname);

2H#
SHEM iR
pc pcpoint 3K,
dimname EENBEHEZR.
Bl
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By =S #3E EE- Point Cloud SQL=#

SELECT ST_Get('010100000064CEFFFF94110000703000000400"::pcpoint, 'Intensity');

{-127,45,124,4}

7.2.4. ST _numPoints
REXpcpatchX R A pcpoint M,
B

integer ST_numPoints(pcpatch pc);

2H

SHEWR R

pc pcpatchXy £,
~fl

SELECT ST_NumPoints(pa) FROM patches LIMIT 1;

7.2.5. ST summary
RE pcpatchRHMERER .
BE

text ST_summary(pcpatch pc);

2

SHEIR iR

pc pcpatch¥ %,
Bl
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SELECT ST_Summary(pa) FROM patches LIMIT 1;

{"pcid":1, "npts":9, "srid":4326, "compr":"dimensional","dims":[{"pos":0,"name":"X","size":4,"type":"int32_
t","compr":"sigbits","stats":{"min":-126.99,"max":-126.91,"avg":-126.95}},{"pos":1,"name":"Y","size":4,"typ
e""int32_t","compr":"sigbits","stats":{"min":45.01,"max":45.09,"avg":45.05}},{"pos":2,"name":"Z","size":4,
"type":"int32_t","compr":"sigbits","stats":{"min":1,"max":9,"avg":5}},{"pos":3,"name":"Intensity","size":2,
"type":"uintl6_t","compr":"rle","stats":{"min":0,"max":0,"avg":0}}]}

7.3. WREBE

7.3.1. ST _compress
¥pcpatchWRIRIEE A RN ESE.
A

pcpatch ST_compress(pcpatch pc, text global_compression_schema default "', text compression_config def
ault");

2%
SHAR R
pc pcpatchX &,
global_compression_schema E4E1ESR,
compression_config EREER, EEAEFMLENEREEL.

R
E4EEZRTILAA

auto -- determined by pcid

dimension

laz -- no compression config supported
ght -- is discarded

W EEEZ Fdimensiondt, EHEEREBRT IS

auto -- determined automatically, from values stats
zlib -- deflate compression

sigbits -- significant bits removal

rle -- run-length encoding

BN
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SELECT ST_asText(ST_Compress(ST_MakePatch(1, ARRAY[-126.99,45.01,1,0, -126.98,45.02,2,0, -126.97,45.03,
3,01));

{"pcid":1,"pts":[
[-126.99,45.01,1,0],[-126.98,45.02,2,0],[-126.97,45.03,3,0]
I}

7.3.2. ST _unCompress
¥pcpatchXd RRIE.,
Bk

pcpatch ST_unCompress(pcpatch pc);

5%
SHEWR R
pc pcpatchy £,
ha ik

FrEiR[Epcpatch R HZEO, 7FEIR[Epcpatchii#b 2 fcikschemathig BRI ELE /535 #1T T K45,
Bl

SELECT ST_Uncompress(pa) FROM patches WHERE ST_NumPoints(pa) = 1;

01010000000000000001000000C8CEFFFFF8110000102700000A00

7.3.3. ST_union
¥pcpatch#HERE M B M pcpatch K.,
E S

pcpatch ST_union(pcpatch[] pcs);

2H

SHBIR R

pcs pcpatch#{4,
=Bl
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-- Compare npoints(sum(patches)) to sum(npoints(patches))
SELECT ST_NumPoints(ST_Union(pa)) FROM patches;
SELECT Sum(ST_NumPoints(pa)) FROM patches;

100

7.3.4. ST _explode
¥ pcpatch R R fE A Z T8 pcpoint.,
Bk

setof[pcpoint] ST_union(pcpatch pc);

2H

SHEWR R

pc pcpatchi &,
=Bl

SELECT ST_AsText(ST_Explode(pa)), id FROM patches WHERE id = 7;

st_astext |id

N
{"pcid":1,"pt":[-126.5,45.5,50,5]} | 7
{"pcid":1,"pt":[-126.49,45.51,51,5]} | 7
{"pcid":1,"pt":[-126.48,45.52,52,5]} | 7
{"pcid":1,"pt":[-126.47,45.53,53,5]} | 7
{"pcid":1,"pt":[-126.46,45.54,54,5]} | 7
{"pcid":1,"pt":[-126.45,45.55,55,5]} | 7
{"pcid":1,"pt":[-126.44,45.56,56,5]} | 7
{"pcid":1,"pt":[-126.43,45.57,57,5]} | 7
{"pcid":1,"pt":[-126.42,45.58,58,5]} | 7
{"pcid":1,"pt":[-126.41,45.59,59,5]} | 7

7.3.5. ST_patchAvg
H&pcpatchX¥ & P pcpoint FrEBMHRNFE, REF T pcpoint IR,
B

pcpoint ST_patchAvg(pcpatch pc);

24
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By =S #3E EE- Point Cloud SQL=#

SHEM R
pc pcpatchXy =,
~fl

SELECT ST_AsText(ST_PatchAvg(pa)) FROM patches WHERE id = 7;

{"pcid":1,"pt":[-126.46,45.54,54.5,5]}

7.3.6. ST_patchMax
H&pcpatch¥ & P pcpoint FrEBMHNRKXE, REF T pcpoint R,
B

pcpoint ST_patchMax(pcpatch pc);

2H

SHAMR R

pc pcpatchX £,
=Bl

SELECT ST_AsText(ST_PatchMax(pa)) FROM patches WHERE id =7;

{"pcid":1,"pt":[-126.41,45.59,59,5]}

7.3.7. ST _patchMin
& pcpatchyy K dpcpoint g BN R/IME, REIF T pcpoint IR,
Bk

numeric ST_patchAvg(pcpatch pc);

2

SHER R

pc pcpatchi =,
B
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ZHHEAERDS

SELECT ST_AsText(ST_PatchMin(pa)) FROM patches WHERE id = 7;

{"pcid":1,"pt":[-126.5,45.5,50,5]}

7.3.8. ST _patchAvg
& pcpatchMRPFFBpcpoint E—EHAEENTIIE,
Bk

numeric ST_patchAvg(pcpatch pc, text dimname);

28
SHEWR IR
pc pcpatchi =,
dimname EENEMEZR,
=Bl

SELECT ST_PatchAvg(pa, 'intensity') FROM patches WHERE id = 7;

5.0000000000000000

7.3.9. ST_patchMax
HEpcpatch R P FRrAEpcpoint E—E M EENRKE.,
EE

numeric ST_patchMax(pcpatch pc, text dimname);

28
SHER ik
pc pcpatchX &,
dimname EENBEELER.
N

SELECT ST_PatchMax(pa, 'intensity') FROM patches WHERE id = 7;

125.0000000000000000

181

> MA4RRZA: 20211103



=EIEERDS BYZ=#43E - Point Cloud SQLZ=#

7.3.10. ST _patchMin
& pcpatchX R P B pcpoint E—E M4 E N F/IME,
B

numeric ST_patchAvg(pcpatch pc, text dimname);

2#
SHEWR HR
pc pcpatchXy =,
dimname BENEMESZR,
=~

SELECT ST_PatchMin(pa, 'intensity') FROM patches WHERE id = 7;

0.25122

7.3.11. ST_filterGreaterThan

IEEpcpoiNt E—HENEEE, TR B pcpatchd B X4 EE AT ZEEEHN pcpoint, FLAFTE
pcpatchxf &M,

8k

pcpatch ST_filterGreaterThan(pcpatch pc, text dimname, float8 value);

28
SHER ik
pc pcpatchi &,
dimname EENEMELER.
value BHEEEE.
BNl

SELECT ST_AsText(ST_FilterGreaterThan(pa,'y', 45.57)) FROM patches WHERE id = 7;

{"pcid":1,"pts":[[-126.42,45.58,58,5],[-126.41,45.59,59,5]]}
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7.3.12. ST filterLessThan

IEEpcpoiNtE—HENEEE, iR pcpatchd FrEZ4EE/NTZEEEN pcpoint, FHLAFH
pcpatchxy &R El,

Bk

pcpatch ST_filterLessThan(pcpatch pc, text dimname, float8 value);

2H
SHEWR HR
pc pcpatchXy =,
dimname EENEMEZR,
value EBHEEE.
i

SELECT ST_AsText(ST_FilterLessThan(pa,'y', 45.60)) FROM patches WHERE id = 7;

{"pcid":1,"pts":[[-126.42,45.58,58,5],[-126.41,45.59,59,5]]}

7.3.13. ST filterEquals

BEpcpoint E—4#ENEEE, TRt pcpatchd FrEZEEES T ZEEENpcpoint, FLAREY
pcpatchx &R El,

Bk

pcpatch ST_filterEquals(pcpatch pc, text dimname, float8 value);

2%
SHAMR R
pc pcpatch3d s,
dimname EENBMHESZIR,
value BHEZEE.
N
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SELECT ST_AsText(ST_FilterEquals(pa,'y', 45.57)) FROM patches WHERE id = 7;

{"pcid":1,"pts":[[-126.42,45.57,58,5],[-126.41,45.57,59,5]]}

7.3.14. ST _filterBetween

IEEpcpoint E—H#EW—XK—/NENEEE, Tt pcpatchd B ZEEELTRINEEEDEN
pcpoint, FLAFBI pcpatchIy&RiRE],

&k

pcpatch ST_filterBetween(pcpatch pc, text dimname, float8 minvalue, float8 maxvalue);

2
SHER R
pc pcpatchfi&,
dimname EENBEMEL SR,
minvalue BHEEER/NME.
maxvalue BHEEERKE,

R

REMNERP, REESFTF-—X—/NRTEEENER.

N

SELECT ST_AsText(ST_FilterBetween(pa,'y', 45.57,45.60)) FROM patches WHERE id = 7;

{"pcid":1,"pts":[[-126.42,45.58,58,5],[-126.41,45.59,59,5]]}

7.3.15. ST_pointN
R[Epcpatchtig EFS B pcpoint I £,
Bk

pcpoint ST_pointN(pcpatch pc, integer n);

2H
SHER IR
pc pcpatchXy =,
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SHEM R
BENFES, MIFE, NRERRE, WhpcpatchBIREFF
n WREFIHEE|N, #lan=-2, N MpacpatchBIRKEFRTHEE2
iz,
=Bl

SELECT ST_asText(ST_pointN(pa, 4)) FROM patches WHERE id = 7;

{"pcid":1,"pt":[-126.41,45.59,59,5]}

7.3.16. ST _isSorted
Fl#rpcpatchdf frEpcpoint B BRI EN L EHTHEF .
BE

boolean ST_isSorted(pcpatch pc, text[] dimnames, boolean strict default true);

28

SHAMR H#ir

pc pcpatchfi&,

dimnames B E B IREA.,

strict MEAtrueMFE—FHBRE N pcpoint EMEELES,
BN

SELECT ST_isSorted(pa, Array['a','c']) FROM patches;

f

(1 rows)

7.3.17. ST _sort
¥pcpatchd FrE pcpointizig B4 EH1THEE, IREIFFEIpcpatch,
Bk

pcpatch ST_sort(pcpatch pc, text[] dimnames);

2H
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SHEWR R

pc pcpatchXy =,

dimnames BHHEZTREA,
=Bl

update patches set pa=ST_Sort(pa, Array['y','x']);

(1 rows)

7.3.18. ST _range
KB pcpatchth MIEE FSstant FFIBEHIn N pcpoint, SREIFB pcpatch,
Bk

pcpatch ST_range(pcpatch pc, integer start, integer n);

28

SHEWR ik

o] pcpatchid s,

start EENpcpointFS, EHMIFEA,

n EERFS (B288) AENpcpoint ™M,
BN

update patches set pa=ST_range(pa, 2, 16);

(1 rows)

7.3.19. ST setPcid

#SpcpatchM Rig B #FH B schema, REFHBIpcpatch,
BiE

pcpatch ST_setPcid(pcpatch pc, integer pcid, float8 def default 0.0);

2H
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SHER ik
pc pcpatchy .,
pcid Fitlschema IDE, ¥ BEZEpointcloud_formats,

EEME, stXEHschemathFEMAEIRIschemah Rz

def TR, RAZIEEE, ZIEEENBIAMERO.0,
R
ZIBENschemath ZEMFNschematbt R EENE A HES,
]

update patches set pa=ST_setPcid(pa, 2, 0.0);

(1 rows)

7.3.20. ST transform

¥ pcpatchy KRR A FHschema, REFHHIpcpatch,
BiE

pcpatch ST_transform(pcpatch pc, integer pcid, float8 def default 0.0);

2H
SHEWR R
pc pcpatchXy =,
pcid #r#schema ID{E, kB pointcloud_formats,
def BEE, HXNEMNschemathFEMEZIHNschemath R7F
EREES, RAZIEEE, ZIEEENRIAMER0.0,
R

5st_setpcid REIIHL A E, st_transformAiFiEpcpat chBERIEF Nschemah #EENERIE. . R
BT,

BN

update patches set pa=ST_transform(pa, 2, 0.0);

(1 rows)
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7.3.21. ST _envelopeGeometry
R[EpcpatchXy R 4MEgeometry,
Bk
geometry ST_envelopeGeometry(pcpatch pc);
2H

SHEWR 13

5%

pc pcpatchX £,

iR

SMELAE A ganos geomet ryd2D geomet ryit 5,
1

SELECT ST_AsText(ST_EnvelopeGeometry(pa)) FROM patches LIMIT 1;

POLYGON((-126.99 45.01,-126.99 45.09,-126.91 45.09,-126.91 45.01,-126.99 45.01))
CREATE INDEX ON patches USING GIST(ST_EnvelopeGeometry(patch));

7.3.22. ST _boundingDiagonalGeometry
IR [Elpcpat chX RIMIAEXS F 2 geometry,
EED7S

geometry ST_boundingDiagonalAsBinary(pcpatch pc);

2H#

SHEWR R

pc pcpatchxf &,
R

ShELAERT B £ A ganos geomet ryB2D LineStringRt &R, ANE D] ATEpcpatchdZ &S|,
=Bl
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SELECT ST_AsText(ST_BoundingDiagonalGeometry(pa)) FROM patches;
st_astext

LINESTRING Z
LINESTRING Z
LINESTRING Z
LINESTRING Z
LINESTRING Z
LINESTRING Z
LINESTRING Z
LINESTRING Z

-126.9945.01 1,-126.91 45.09 9)
-126 46 100,-126 46 100)

-126.2 45.8 80,-126.11 45.89 89)
-126.4 45.6 60,-126.31 45.69 69)
-126.345.770,-126.21 45.79 79)
-126.8 45.2 20,-126.71 45.29 29)
-126.5 45.5 50,-126.41 45.59 59)
-126.6 45.4 40,-126.51 45.49 49)
LINESTRING Z (-126.9 45.1 10,-126.81 45.19 19)
LINESTRING Z (-126.7 45.3 30,-126.61 45.39 39)
LINESTRING Z (-126.1 45.9 90,-126.01 45.99 99)

Py

ZHHEAERDS

CREATE INDEX ON patches USING GIST(ST_BoundingDiagonalGeometry(patch) gist_geometry_ops_nd);

7.4. 0GC WKBIg&/E
7.4.1. ST_asBinary

iR [E pcpoint 3 R BwkbiE,
Bk

bytea ST_asBinary(pcpoint pt);

2H

SHAR R

pt PCPOINtXT &R,
~Bl

SELECT ST_AsBinary('010100000064CEFFFF94110000703000000400"::pcpoint);

\x01010000800000000000c05fc000000000008046400000000000005f40

7.4.2. ST _envelopeAsBinary
RElpcpatchxy R4 IEBIWKbIE
EE

bytea ST_envelopeAsBinary(pcpatch pc);
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SHER fiid

pc pcpatchf¥ &,
1 1A
SMELAE A ganos geomet ryB92D geomet ry Rt &R ,
=Bl

SELECT ST_EnvelopeAsBinary(pa) FROM patches LIMIT 1;

\x0103000000010000000500000090c2f5285chf5fcO0el7a
142e4781464090c2f5285cbf5fc0ec51b81e858b46400ad7
a3703dba5fc0ec51b81e858b46400ad7a3703dbasfcOel7a
142e4781464090c2f5285cbf5fc0e17al4ae47814640

7.4.3. ST _boundingDiagonalAsBinary
iR [Elpcpat chX RIMIAESS B & BIwkbiE.,
A
bytea ST_boundingDiagonalAsBinary(pcpatch pc);
28

SHBWR T3

Bt

pc pcpatchiy &R,

1%

4MEAES 2D geometry,
B

SELECT ST_BoundingDiagonalAsBinary( ST_Patch(ARRAY[ ST_MakePoint(1, ARRAY[0.,0.,0.,10.]), ST_MakePoi
nt(1, ARRAY[1.,1.,1.,10.]), ST_MakePoint(1, ARRAY[10.,10.,10.,10.1)1));

\x01020000a0€6100000020000000000000000000000000000000000000000000000000000000000000000002440
00000000000024400000000000002440

7.5. ZEX R HIH

7.5.1. ST intersects

HIBTF N pcpatch R BMEIEZ BHER,
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Bk

boolean ST_intersects(pcpatch ppl, pcpatch pp2);
boolean ST_intersects(geometry g, pcpatch ppl);

2

SHAER ik

pp1 pcpatchfI &1,

pp2 pcpatchii&R2,

g ganos geometryfygeometrysts .,
B

-- Patch should intersect itself

SELECT ST_Intersects(
'01010000000000000001000000C8CEFFFFF8110000102700000A00"::pcpatch,
'01010000000000000001000000C8CEFFFFF8110000102700000A00"::pcpatch);

7.6. 1B

7.6.1. ST _intersection
BpcpatchW RMA N /LAY SKHTHERLARE, REBARLEFHFpcpatchiR,
BE

pcpatch ST_intersection(pcpatch pc, geometry geom);

P
28

SHEWR R

pc pcpatchXy £,

geom ganos geometryfgeometrysis,
B
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SELECT ST_AsText(ST_Explode(ST_Intersection(
pa,
'SRID=4326;POLYGON((-126.451 45.552,-126.42 47.55, -126.40 45.552, -126.451 45.552))"::geometry
)
FROM patches WHERE id = 7;
st_astext

{"pcid":1,"pt":[-126.44,45.56,56,5]}
{"pcid":1,"pt":[-126.43,45.57,57,5]}
{"pcid":1,"pt":[-126.42,45.58,58,5]}
{"pcid":1,"pt":[-126.41,45.59,59,5]}
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8.Trajectory SQL&%
8.1. EAH=

AREHERENBTrajectory SQLEIE AR,

TrajectoryX %

B

Trajectory Point

Trajectory Object

Trajectory Timeline
Trajectory Spatial

Trajectory Leaf
Trajectory Attributes

Trajectory Attribute
Field

Trajectory Field Value

Trajectory Events

NEREEUT.

R

WilR, RHEHINKRERTNZAENZSBUESHHHNEEEEARNNENR, B
=AM ES T HEVIRY YR, BUEXFZSFREEE,

WENR, RRE—RINER. ATSAHEARNENE. =8, BYE. SHNEHEX
£

IR B FRZl . IR TE Y B L E LR A EME RS,
MBREXT R, NBERE LB GeometryXf 5, BE Alinestring,
kM ¥, XBIENERPoint, BIBHNKREENHZNZEMNE.

NEREMEER (UTEHREYE) , BHNKREARNERLAEENEMER, iz
EFR. HEERE,

NERMEFR (UTEHRFR) , WBEEPHNENTR, LNEREFR, NERMEF
RENMHERESNME—E.

NEREME, EEEEE —NAENFRIE.

MY, ERBTRPRKENTOINEYS, LSETRNTPINBSEGE. MESE
. PIEERE, BBHREIDNSEHEESAEMN.

193
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Trajectory Object
* Time
t1 2 13 t4 t5 16 7 18 19
¥oA
(S S S | | AN S S
fl\ ] i ] i i i ] ]
name1:valuei 1:ti
Attributes: Name2:ivalue2 gg:zz:mz;
name3:value3 Events: typed:time3
nameN:valueN n,rpeh'll_:'lfimeM

BoxNdfX &

AL EN, BTFABERDPRONR (NBERBRHAEE) BEE+HESR, EANNURSERTE
RAGBNEMENRERE NN EAHE, ENTER, HA)EMRBoxNdf KB RREMAE.

BoXNAf ¥ RFTREFZ PR —NSHTHERE, HBHE xy,z (@) t (8iE) 02450 E R &/IMER]
RAEXRT. 8SMERESSNEETEAR, ANEMERCRX, yEERFR, AENTTREIERX. V.
z, tOPNEENER.

FEENUEREMERT—IENTE, EEENTIURBNER/LERENIIMERERBIES,
BN TEME—RE xyt TEPHNESHHABNEX NRSIEERE,

S EEFEREENT,

7Q7'Y
X

8.2. MiE R
8.2.1. 1335 R H ML R

H3E BR £5 €1 5 FJSONEY #1484 3E 3T X SR B9 bR $UR HLTRIE N BR 44
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8.2.2. ST_makeTrajectory
HE— MrajectoryXd .,
Bk

trajectory ST_makeTrajectory (leaftype type, geometry spatial, tsrange timespan , cstring attrs_json);
trajectory ST_makeTrajectory (leaftype type, geometry spatial, timestamp start, timestamp end, cstringa
ttrs_json);

trajectory ST_makeTrajectory (leaftype type, geometry spatial, timestamp[] timeline, cstringattrs_json );
trajectory ST_makeTrajectory (leaftype type, float8([] x, float8[] y, integer srid, timestamp[] timeline, text[] a
ttr_field_names, int4[] attr_int4, float8[] attr_float8, text[] attr_cstring , anyarrayattr_any );

W

#

SHER R

type HIKAYZE, BEIR S ST_POINT,
spatial ETF LineString/Point & B M= B S ,
timespan BEF RN ER & RETEtsrange,

start MBI FF IR a8

end MR S5 3R BT T8

timeline PBH B E RS, HEXAAlinestring® REE—H,
attrs_json HINEMASEM, JSONER, TUNEE.
attr_field_names RTRNBEENFFEFREM (#4E) .

X B FHZANREIXLIR ($H) .

y BHFHETLaREAYLIR (84E) .

srid ZEBSERRF . BRFE.

1. attr_json#9H&=X A :
{

"leafcount": 3,
"attributes": {
"velocity": {
"type": "integer",
"length": 2,
"nullable": true,
"value": [
120,
null,
140
1
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b
"accuracy": {
"type": "float",
"length": 4,
"nullable": false,
"value": [
120,
130,
140
1
|3
"bearing": {
"type": "float",
"length": 8,
"nullable": false,
"value": [
120,
130,
140
1
b
"vesname": {
"type": "string",
"length": 20,
"nullable": true,
"value": [
"dsff",
"fgsd",
null
1
|3
"active": {
"type": "timestamp",
"nullable": false,
"value": [
"FriJan 01 14:30:00 2010",
"FriJan 01 15:00:00 2010",

"FriJan 01 15:30:00 2010"
1
}
|3
"events": [

{

"1": "Fri Jan 01 14:30:00 2010"

b
{

"2": "Fri Jan 01 15:00:00 2010"
2
{

"3": "Fri Jan 01 15:30:00 2010"
}

]
}
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leaf count B EWMBE RN, DA SspatiafRPEASHNREANE—H, RANEEENEE
ZREANTRENY, FEEMTENHBLA—E;

attributesAEMIN, BEMBBMENFREXNRERS, SleafcountFREFE, BHEEXREK:
o BEBMRZ601FH;
o typeAFERER, FiFinteger, float, string, timestamp, boolAFPEIEE;

o lengthAFEKE, integerskiFKEA1. 2. 4. 8; floatZIFKE 4. 8; stringt]BEXEKE, K
BENKIAKER64, RAKEN253, ZKEBAFRHIRNEY, FEARENERINR;
timestampiE ] R EE, BAIAN8; boollkETAR{EE, BIANT;

o nullableAFREREAWFAZ, trueARTAZE, falseRRFAZ, BINMENtIUe;
o valueAFRIERS, FISONBARK, BNTREAZHNULRE,

events AHITEM, FJSONSARASNEML, HATKMBISONG “key:value” FiX, keyhEH3#
B, value N SEHEHE,

2. MREANNEESEA timespan 8# start. end, NKRiR#Espatiald REIDEHITHRIE.

3. MRERARHBLFRMER, TTABEE X MakeTrajectoryi®#, RIAMNABEESH, FHENSHTTUR
PESEFRIE T ES

CREATE OR REPLACE FUNCTION _ST_MakeTrajectory(type leaftype, x float8[], y float8[], srid integer, ti
mespan timestamp(],

attrs_name cstring[], attrl float8[], attr2 float4[], attr3 timestamp]])

RETURNS trajectory

AS 'Slibdir/libpg-trajectoryxx','sqltr_traj_make_all_array'

LANGUAGE 'c' IMMUTABLE Parallel SAFE;

N

-- (1) ST_MakeTrajectory with timestamp range

select ST_MakeTrajectory('STPOINT'::leaftype, st_geomfromtext('LINESTRING (114 35,115 36, 116 37)', 4326
), '[2010-01-01 14:30,2010-01-01 15:30)"::tsrange, '{"leafcount":3,"attributes":{"velocity": {"type": "integer",
"length": 2,"nullable" : true,"value": [120, 130, 140]}, "accuracy": {"type": "float", "length": 4, "nullable" : fals
e,"value™: [120, 130, 1401}, "bearing": {"type": "float", "length": 8, "nullable" : false,"value": [120, 130, 140]}, "
vesname": {"type": "string", "length": 20, "nullable" : true,"value": ["adsf", "sdf", "sdfff"]}, "active": {"type":
"timestamp", "nullable" : false,"value": ["Fri Jan 01 14:30:00 2010", "Fri Jan 01 15:00:00 2010", "Fri Jan 01 15:
30:002010"]}}, "events": [{"1" : "FriJan 01 14:30:00 2010"}, {"2" : "Fri Jan 01 15:00:00 2010"}, {"3" : "Fri Jan 01
15:30:00 2010"}]}); st_maketrajectory

{"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"2010-01-01 14:30:00","end_time":

"2010-01-01 15:30:00","spatial":"SRID=4326;LINESTRING(114 35,115 36,116 37)","timeline":["2010-01-01 14:3

0:00","2010-01-01 15:00:00","2010-01-01 15:30:00"],"attributes":{"leafcount":3,"velocity":{"type":"integer","
length":2,"nullable":true,"value":[120,130,140]},"accuracy":{"type":"float","length":4,"nullable":false,"valu

e":[120.0,130.0,140.0]},"bearing":{"type":"float","length":8,"nullable":false,"value":[120.0,130.0,140.0]},"ves
name":{"type":"string","length":20,"nullable":true,"value":["adsf","sdf","sdfff"]},"active":{"type":"timesta

mp","length":8,"nullable":false,"value":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"]
},"events":[{"1":"2010-01-01 14:30:00"},{"2":"2010-01-01 15:00:00"},{"3":"2010-01-01 15:30:00"}]}}

(1 row)

-- (2) ST_MakeTrajectory with start timestamp and end timestamp

select ST_MakeTrajectory('STPOINT'"::leaftype, st_geomfromtext('LINESTRING (114 35, 115 36, 116 37)', 4326
), '2010-01-01 14:30":;timestamp, '2010-01-01 15:30":;timestamp, '{"leafcount":3,"attributes":{"velocity": {"ty

nalls Mndkamar!! Manarh!e D Manllahlal cdkviia MualaA. T190 120 14NN Nacrmivamle (MeunaAlle TElA~#! MAan~th!leo 2
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"nullable" : false,"value": [120, 130, 140]}, "bearing": {"type": "float", "length": 8, "nullable" : false,"value": [1
20,130, 140]}, "vesname": {"type": "string", "length": 20, "nullable" : true,"value": ["adsf", "sdf", "sdfff"]}, "a
ctive": {"type": "timestamp", "nullable" : false,"value": ["Fri Jan 01 14:30:00 2010", "Fri Jan 01 15:00:00 2010"
,"FriJan 01 15:30:00 2010"]}}, "events": [{"1" : "Fri Jan 01 14:30:00 2010"}, {"2" : "Fri Jan 01 15:00:00 2010"}, {"
3":"FriJan 01 15:30:00 2010"}]}'); st_maketrajectory

{"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"2010-01-01 14:30:00","end_time":
"2010-01-01 15:30:00","spatial":"SRID=4326;LINESTRING(114 35,115 36,116 37)","timeline":["2010-01-01 14:3
0:00","2010-01-01 15:00:00","2010-01-01 15:30:00"],"attributes":{"leafcount":3,"velocity":{"type":"integer","
length":2,"nullable":true,"value":[120,130,140]},"accuracy":{"type":"float","length":4,"nullable":false,"valu
€":[120.0,130.0,140.0]},"bearing":{"type":"float","length":8,"nullable":false,"value":[120.0,130.0,140.0]},"ves
name":{"type":"string","length":20,"nullable":true,"value":["adsf","sdf","sdfff"]},"active":{"type":"timesta
mp","length":8,"nullable":false,"value":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"]
},"events":[{"1":"2010-01-01 14:30:00"},{"2":"2010-01-01 15:00:00"},{"3":"2010-01-01 15:30:00"}]}}

(1 row)

-- (3) ST_MakeTrajectory with timestamp array

select ST_MakeTrajectory('STPOINT'::leaftype, st_geomfromtext('LINESTRING (114 35,115 36, 116 37)', 4326
), ARRAY['2010-01-01 14:30"::timestamp, '2010-01-01 15:00"::timestamp, '2010-01-01 15:30":;timestamp], '{"lea
fcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value": [120, 130, 140]}, "a
ccuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120, 130, 140]}, "bearing": {"type": "float", "l
ength": 8, "nullable" : false,"value": [120, 130, 140]}, "vesname": {"type": "string", "length": 20, "nullable" : tr
ue,"value": ["adsf", "sdf", "sdfff"]}, "active": {"type": "timestamp", "nullable" : false,"value": ["Fri Jan 01 14:3
0:002010", "FriJan 01 15:00:00 2010", "Fri Jan 01 15:30:00 2010"1}}, "events": [{"1" : "Fri Jan 01 14:30:00 2010
"L {"2" : "FriJan 01 15:00:00 2010"}, {"3" : "Fri Jan 01 15:30:00 2010"}]}"); st_maketrajectory

{"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"2010-01-01 14:30:00","end_time":
"2010-01-01 15:30:00","spatial":"SRID=4326;LINESTRING(114 35,115 36,116 37)","timeline":["2010-01-01 14:3
0:00","2010-01-01 15:00:00","2010-01-01 15:30:00"],"attributes":{"leafcount":3,"velocity":{"type":"integer","
length":2,"nullable":true,"value":[120,130,140]},"accuracy":{"type":"float","length":4,"nullable":false,"valu
€":[120.0,130.0,140.0]},"bearing":{"type":"float","length":8,"nullable":false,"value":[120.0,130.0,140.0]},"ves
name":{"type":"string","length":20,"nullable":true,"value":["adsf","sdf","sdfff"]},"active":{"type":"timesta
mp","length":8,"nullable":false,"value":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"]
},"events":[{"1":"2010-01-01 14:30:00"},{"2":"2010-01-01 15:00:00"},{"3":"2010-01-01 15:30:00"}]}}
(1 row)
-- (4) json is null
select ST_MakeTrajectory('STPOINT'"::leaftype, st_geomfromtext('LINESTRING (114 35, 115 36, 116 37)', 4326
), '[2010-01-01 14:30,2010-01-01 15:30)"::tsrange, null);

st_maketrajectory

{"trajectory":{"leafsize":3,"starttime":"Fri Jan 01 14:30:00 2010","endtime":"Fri Jan 01 15:30:00 2010","spati
al":"LINESTRING(114 35,115 36,116 37)","timeline":["Fri Jan 01 14:30:00 2010","Fri Jan 01 15:00:00 2010","Fri
Jan 01 15:30:00 2010"]}}
(1 row)
-- (5) ST_MakeTrajectory make from points
select st_makeTrajectory('STPOINT"::leaftype, ARRAY[1::float8], ARRAY[2::float8], 4326, ARRAY['2010-01-01 1
1:30"::timestamp], ARRAY['velocity'], ARRAY[1::int4], NULL, NULL, NULL::anyarray);

st_maketrajectory
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{"trajectory":{"version":1,"type":"STPOINT","leafcount":1,"start_time":"2010-01-01 11:30:00","end_time":"
2010-01-01 11:30:00","spatial":"SRID=4326;POINT(1 2)","timeline":["2010-01-01 11:30:00"],"attributes":{"leaf
count":1,"velocity":{"type":"integer","length":4,"nullable":true,"value":[1]}}}}

(1row)

8.2.3. ST _append

[ HL I8 AN R F AL

&k

trajectory ST_append(trajectory traj, geometry spatial, timestamp([] timespan, text str_attrs_json) ;
trajectory ST_append(trajectory traj, trajectroy tail) ;

28
SHEW
traj
spatial
timespan

str_attrs_json

bizipu

JREL

BB EXNR.
BB PUBR S EEE, TTRNERS,

EMNTHESEESR, &0 ST _MakeTrajectory,

tail bEI =S B
Pl
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With traj AS ( Select ST_makeTrajectory('STPOINT', 'LINESTRING(1 1, 6 6, 9 8)'::geometry, '[2010-01-01 11:30,
2010-01-01 15:00)"::;tsrange, '{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable
":true,"value": [120, 130, 140]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120, 130,
140]}, "bearing": {"type": "float", "length": 8, "nullable" : false,"value": [120, 130, 140]}, "acceleration": {"type
":"string", "length": 20, "nullable" : true,"value": ["120", "130", "140"]}, "active": {"type": "timestamp", "null
able" : false,"value": ["Fri Jan 01 14:30:00 2010", "Fri Jan 01 15:00:00 2010", "Fri Jan 01 15:30:00 2010"1}}, "eve
nts": [{"1": "Fri Jan 01 14:30:00 2010"},{"2" : "Fri Jan 01 15:00:00 2010"}, {"3" : "Fri Jan 01 15:30:00 2010"}]}") a
, ST_makeTrajectory('STPOINT', 'LINESTRING(7 7,3 4,1 5)"::geometry, '[2010-01-02 15:30,2010-01-02 18:00)":
:tsrange, '{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value": [12
1,131, 141]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [121, 131, 141]}, "bearing": {"t
ype'": "float", "length": 8, "nullable" : false,"value": [121, 131, 141]}, "acceleration": {"type": "string", "length
":20, "nullable" : true,"value": ["121","131", "141"]}, "active": {"type": "timestamp", "nullable" : false,"value
": ["Fri Jan 02 14:30:00 2010", "Fri Jan 02 15:00:00 2010", "Fri Jan 02 15:30:00 2010"]}}, "events": [{"1" : "Fri Ja
n 02 14:30:00 2010"}, {"2" : "Fri Jan 02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:00 2010"}]}') b)Select ST_Appen
d(a, b) from traj;
st_append

{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"2010-01-01 11:30:00","end_time":

"2010-01-02 18:00:00","spatial":"LINESTRING(1 1,6 6,9 8,7 7,3 4,1 5)","timeline":["2010-01-01 11:30:00","2010-
01-01 13:15:00","2010-01-01 15:00:00","2010-01-02 15:30:00","2010-01-02 16:45:00","2010-01-02 18:00:00"],"a
ttributes":{"leafcount":6,"velocity":{"type":"integer","length":2,"nullable":true,"value":[120,130,140,121,13
1,141]},"accuracy":{"type":"float","length":4,"nullable":false,"value":[120.0,130.0,140.0,121.0,131.0,141.0]},"
bearing":{"type":"float","length":8,"nullable":false,"value":[120.0,130.0,140.0,121.0,131.0,141.0]},"accelerati
on":{"type":"string","length":20,"nullable":true,"value":["120","130","140","121","131","141"]},"active":{"t

ype":"timestamp","length":8,"nullable":false,"value":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01
-01 15:30:00","2010-01-02 14:30:00","2010-01-02 15:00:00","2010-01-02 15:30:00"]}},"events":[{"1":"2010-01-0
114:30:00"},{"2":"2010-01-01 15:00:00"},{"3":"2010-01-01 15:30:00"},{"1":"2010-01-02 14:30:00"},{""2":"2010-0

1-02 15:00:00"},{"3":"2010-01-02 15:30:00"}]}}

(1 row)

8.3. ES LR
8.3.1. ST _Compress

Btrajectory RIZ—EMNEHITESE
A
trajectory ST_Compress (trajectory traj, float8 dist);

trajectory ST_Compress (trajectory traj, float8 dist, float8 angle, float8 acceleration);
trajectory ST_Compress (trajectory traj, float8 dist, float8 angle, float8 acceleration, cstring velocity_field);

2¥
SHEM R
traj JRIEHIT,
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SHER R

dist RAEBRFEEEE, BEEUURBIGTE EHBEREE,

angle REREHE, BEERITMRBAATMRANNESR.

acceleration MEERE, EERUTMURERETMRANNTR.

velocity_field WEPHEREREESR, EEEAZEMTEMRE.
P

o RFEENHMENPBHTERES, BOEHFHNTNR,

o FR—: EEZHEBRBEHRTESE, RERBIDZEHNEFES, WTHER. MEERFEE
ERERNNEREIRSBMIR,

o R ULREANEESHERREHE. AEREHE. MEERE=NSHYRDTHITES, R
BND=EEAESNEN, JUREBHERUBRAREERMRANEENLR. HIJLHEE=1S
HPOEA—DHE N REHRTESR.

o KFR=: NREFRETHERAZ, BTFTHZEMTSEEREFRNER, BEEREFRENE, BERER
ERMETENER[BMNEE,

o MFARBMRKNESR, ARMZFHCPUMEIE, MBETHREPHCGPURE, SEMET GPUIME,
BNl

- B EUE

Create table If not exists traj_test(id integer, mmsi integer,traj trajectory);

INSERT INTO traj_test(mmsi, traj) VALUES(477027500,ST_makeTrajectory('STPOINT'::leaftype, 'LINESTRING(
-179.48077 51.72814,-179.47416 51.73714,-179.47187 51.74027,-179.46964 51.74325,-179.46731 51.74634,-179.
46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.77186,-179.4341
951.78977,-179.42595 51.80094,-179.42343 51.80411,-179.42078 51.80719,-179.41821 51.81025,-179.41562 51.
81308,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.8279
6,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709,-179.39264 51.84023,-179.39037 51.84333,-17
9.38699 51.84791,-179.38467 51.85114,-179.38216 51.85439,-179.37997 51.85762,-179.37772 51.86144,-179.37
474 51.86568,-179.37219 51.86869,-179.36983 51.87156,-179.36755 51.87467,-179.36001 51.88423,-179.35754
51.88712,-179.34216 51.90644,-179.33935 51.90995,-179.33704 51.91298,-179.18826 52.10105,-179.18096 52.1
1031,-179.17504 52.11786,-179.16482 52.12996,-179.16233 52.13289,-179.15967 52.13590,-179.14599 52.15132
,-177.76666 52.85042,-177.48459 52.89898,-177.47841 52.90001,-177.47319 52.90084,-177.46251 52.90268,-177
.3818852.91595,-177.37102 52.91765,-177.36378 52.91877,-177.34492 52.92173,-177.33217 52.92364,-177.325
8152.92468,-177.31238 52.92697,-177.03751 52.97394,-176.93063 52.99160,-176.92406 52.99265,-176.91471 5
2.99423,-176.90643 52.99554,-176.89912 52.99674,-176.89246 52.99791,-176.88342 52.99942,-176.87697 53.00
060,-176.86594 53.00256,-176.85946 53.00370,-176.85294 53.00481,-176.84640 53.00592,-176.83985 53.00705,-
176.83238 53.00830,-176.82589 53.00950,-176.81848 53.01084,-176.80553 53.01310,-176.79879 53.01419,-176.
79115 53.01548,-176.78466 53.01668,-176.77901 53.01765,-176.77256 53.01879,-176.76301 53.02039,-176.7564
953.02141,-176.74700 53.02296,-176.73757 53.02450,-176.71683 53.02795,-176.70741 53.02950,-176.68481 53.
03327)"::geometry, ARRAY['2017-01-15 09:06:39"::timestamp,'2017-01-15 09:10:08'::timestamp,'2017-01-15 09
:11:20"::timestamp,'2017-01-15 09:12:29"::timestamp,'2017-01-15 09:13:39"::timestamp,'2017-01-15 09:14:48"::
timestamp,'2017-01-15 09:16:28'"::timestamp,'2017-01-15 09:17:48"::timestamp,'2017-01-15 09:19:48'::timesta
mp,'2017-01-15 09:23:19"::timestamp,'2017-01-15 09:30:28"::timestamp,'2017-01-15 09:34:40"::timestamp,'20
17-01-15 09:35:49'"::timestamp,'2017-01-15 09:36:59"::timestamp,'2017-01-15 09:38:09'::timestamp,'2017-01-1
509:39:18"::timestamp,'2017-01-15 09:40:40"::timestamp,'2017-01-15 09:41:49"::timestamp,'2017-01-15 09:42:
58'::timestamp,'2017-01-15 09:44:08"::timestamp,'2017-01-15 09:45:18"::timestamp,'2017-01-15 09:46:29"::tim
estamp.'2017-01-15 09:47:38"::timestamp.'2017-01-15 09:48:49"::timestamp.'2017-01-15 09:49:58"::timestamp
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,'2017-01-15 09:51:08"::timestamp,'2017-01-15 09:52:49"::timestamp,'2017-01-15 09:53:58"::timestamp,'2017-
01-1509:55:09"::timestamp,'2017-01-15 09:56:18'::timestamp,'2017-01-15 09:57:38"::timestamp,'2017-01-15 0
9:59:09"::timestamp,'2017-01-15 10:00:20"::timestamp,'2017-01-15 10:01:29"::timestamp,'2017-01-15 10:02:39'
::timestamp,'2017-01-15 10:06:29"::timestamp,'2017-01-15 10:07:40"::timestamp,'2017-01-15 10:15:00"::timest
amp,'2017-01-15 10:16:20"::timestamp,'2017-01-15 10:17:29"::timestamp,'2017-01-15 11:30:09"::timestamp,'2
017-01-1511:33:58"::timestamp,'2017-01-15 11:36:58"::timestamp,'2017-01-15 11:42:00"::timestamp,'2017-01-
1511:43:10"::;timestamp,'2017-01-15 11:44:20"::timestamp,'2017-01-15 11:50:28'"::timestamp,'2017-01-15 18:0
1:00"::timestamp,'2017-01-15 18:54:13"::timestamp,'2017-01-15 18:55:21"::timestamp,'2017-01-15 18:56:22"::ti
mestamp,'2017-01-15 18:58:21"::timestamp,'2017-01-15 19:13:21"::timestamp,'2017-01-15 19:15:21"::timesta
mp,'2017-01-15 19:16:41"::timestamp,'2017-01-15 19:20:11"::timestamp,'2017-01-15 19:22:31"::timestamp,'20
17-01-1519:23:41"::timestamp,'2017-01-15 19:26:10"::timestamp,'2017-01-15 20:15:49'"::timestamp,'2017-01-1
520:34:39"::;timestamp,'2017-01-15 20:35:49"::timestamp,'2017-01-15 20:37:30"::timestamp,'2017-01-15 20:39:
00'::timestamp,'2017-01-15 20:40:19"::timestamp,'2017-01-15 20:41:30"::timestamp,'2017-01-15 20:43:08"::tim
estamp,'2017-01-15 20:44:19"::timestamp,'2017-01-15 20:46:19":;timestamp,'2017-01-15 20:47:29"::;timestamp
,'2017-01-15 20:48:40"::timestamp,'2017-01-15 20:49:49"::timestamp,'2017-01-15 20:50:59"::timestamp,'2017-
01-1520:52:21"::timestamp,'2017-01-15 20:53:29'"::timestamp,'2017-01-15 20:54:50"::timestamp,'2017-01-15 2
0:57:09'::timestamp,'2017-01-15 20:58:20"::timestamp,'2017-01-15 20:59:40'"::timestamp,'2017-01-15 21:00:49"'
:timestamp,'2017-01-15 21:01:50"::timestamp,'2017-01-15 21:02:58"::timestamp,'2017-01-15 21:04:40"::timest
amp,'2017-01-15 21:05:50"::timestamp,'2017-01-15 21:07:29"::timestamp,'2017-01-15 21:09:11"::timestamp,'2
017-01-1521:12:49"::timestamp,'2017-01-15 21:14:30"::timestamp,'2017-01-15 21:18:30"::timestamp], '{"leafc
ount": 89,"attributes" : {"sog" : {"type":"float","length":8,"nullable":false,"value":[10.5,10.4,10.5,10.7,10.8,1
0.3,10.7,10.4,10.5,10.1,10.2,11.0,11.2,10.8,10.3,10.3,10.1,10.7,10.6,10.0,10.3,10.5,10.6,10.3,10.8,10.9,10.8,10.8,
10.8,11.0,11.2,11.2,10.3,10.2,10.8,10.0,10.4,10.7,10.2,10.6,9.1,10.2,10.1,9.7,10.4,10.6,9.9,12.3,12.1,12.0,12.0,12.
2,12.3,12.2,12.3,12.2,12.3,12.2,12.2,12.8,12.8,12.9,12.5,12.6,12.5,12.6,12.6,12.3,12.6,12.6,12.5,12.7,12.8,12.5,12
.7,12.5,12.8,13.0,12.9,12.6,12.9,12.8,12.7,12.8,13.0,12.7,12.8,12.6,12.7]}, "cog" : {"type":"float","length":8,"nul
lable":false,"value":[23.3,25.7,25.9,23.6,25.3,24.1,23.0,21.6,20.7,24.8,22.4,28.5,23.1,30.3,26.2,28.1,25.1,28.7,31
.4,28.2,30.4,29.4,29.2,23.0,25.1,25.1,23.5,22.7,27.1,23.3,19.2,27.1,31.0,28.8,22.0,30.1,24.6,26.2,26.7,24.7,26.8,2
9.5,19.9,30.1,28.8,28.7,30.0,74.2,69.1,75.2,81.3,81.3,80.1,72.6,82.4,74.2,74.9,67.7,73.4,74.2,72.2,80.5,78.6,77.3,
70.9,80.1,85.4,71.9,67.0,77.5,77.5,72.2,70.5,72.6,70.8,77.8,71.2,71.2,73.8,75.4,67.1,77.5,74.3,76.9,80.1,72.8,76.0
,15.4,72.9]},"heading" : {"type":"float","length":8,"nullable":false,"value":[22.0,23.0,23.0,23.0,23.0,21.0,21.0,
25.0,24.0,26.0,25.0,27.0,28.0,29.0,31.0,30.0,28.0,29.0,29.0,28.0,28.0,27.0,24.0,24.0,25.0,25.0,25.0,26.0,25.0,24.0
,25.0,29.0,31.0,28.0,29.0,31.0,28.0,29.0,29.0,29.0,27.0,27.0,26.0,26.0,26.0,27.0,27.0,69.0,71.0,72.0,72.0,71.0,73.
0,72.0,72.0,72.0,72.0,71.0,71.0,72.0,72.0,72.0,73.0,72.0,71.0,72.0,72.0,72.0,71.0,72.0,72.0,73.0,71.0,72.0,71.0,72
.0,73.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.0,73.0,73.0]}}}"));
-- B ESE
select st_compress(traj,0.001) as traj from traj_test;

traj

{"trajectory":{"version":1,"type":"STPOINT","leafcount":8,"start_time":"2017-01-15 09:06:39","end_time":
"2017-01-1521:18:30","spatial":"LINESTRING(-179.48077 51.72814,-179.42595 51.80094,-179.39734 51.83398,-
179.37474 51.86568,-179.17504 52.11786,-179.14599 52.15132,-177.76666 52.85042,-176.68481 53.03327)","ti
meline":["2017-01-15 09:06:39","2017-01-15 09:34:40","2017-01-15 09:47:38","2017-01-15 09:59:09","2017-01-
1511:36:58","2017-01-15 11:50:28","2017-01-15 18:01:00","2017-01-15 21:18:30"],"attributes":{"leafcount":8,
"sog":{"type":"float","length":8,"nullable":false,"value":[10.5,11.0,10.6,11.2,10.1,9.9,12.3,12.7]},"cog":{"type
":"float","length":8,"nullable":false,"value":[23.3,28.5,29.2,27.1,19.9,30.0,74.2,72.9]},"heading":{"type":"floa
t","length":8,"nullable":false,"value":[22.0,27.0,24.0,29.0,26.0,27.0,69.0,73.0] }}}}
(Lrow)
select st_compress(traj,0.001,null,null) as traj from traj_test where traj_id=5;

traj

{"trajectory":{"type":"STPOINT","leafsize":8,"starttime":"2017-01-15 09:06:39","endtime":"2017-01-15 21:18
:30","spatial":"LINESTRING(-179.48077 51.72814,-179.42595 51.80094,-179.39734 51.83398,-179.37474 51.865
68,-179.17504 52.11786,-179.14599 52.15132,-177.76666 52.85042,-176.68481 53.03327)","timeline":["2017-01
-1509:06:39","2017-01-15 09:34:40","2017-01-15 09:47:38","2017-01-15 09:59:09","2017-01-15 11:36:58","201
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7-01-15 11:50:28","2017-01-15 18:01:00","2017-01-15 21:18:30"],"themeline":{"leafs":8,"sog":[10.5,11.0,10.6,1
1.2,10.1,9.9,12.3,12.7],"cog":[23.3,28.5,29.2,27.1,19.9,30.0,74.2,72.9],"heading":[22.0,27.0,24.0,29.0,26.0,27.0,
69.0,73.01}}}
(1row)
select st_compress(traj,0.001,5,0.3) as traj from traj_test;

traj

{"trajectory":{"version":1,"type":"STPOINT","leafcount":13,"start_time":"2017-01-15 09:06:39","end_time":
"2017-01-1521:18:30","spatial":"LINESTRING(-179.48077 51.72814,-179.42595 51.80094,-179.39734 51.83398,-
179.37474 51.86568,-179.35754 51.88712,-179.18826 52.10105,-179.17504 52.11786,-179.14599 52.15132,-177.
76666 52.85042,-177.47841 52.90001,-177.47319 52.90084,-176.83238 53.0083,-176.68481 53.03327)","timelin
e":["2017-01-15 09:06:39","2017-01-15 09:34:40","2017-01-15 09:47:38","2017-01-15 09:59:09","2017-01-15 10:
07:40","2017-01-1511:30:09","2017-01-15 11:36:58","2017-01-15 11:50:28","2017-01-15 18:01:00","2017-01-15
18:55:21","2017-01-15 18:56:22","2017-01-15 20:52:21","2017-01-15 21:18:30"],"attributes":{"leafcount":13,"
sog":{"type":"float","length":8,"nullable":false,"value":[10.5,11.0,10.6,11.2,10.4,9.1,10.1,9.9,12.3,12.0,12.0,1
2.5,12.7]},"cog":{"type":"float","length":8,"nullable":false,"value":[23.3,28.5,29.2,27.1,24.6,26.8,19.9,30.0,74.
2,75.2,81.3,72.6,72.9]},"heading":{"type":"float","length":8,"nullable":false,"value":[22.0,27.0,24.0,29.0,28.0,
27.0,26.0,27.0,69.0,72.0,72.0,72.0,73.0]}}}}

(1 row)

select st_compress(traj,0.001,5,1.1,'sog') as traj from traj_test;

traj

{"trajectory":{"version":1,"type":"STPOINT","leafcount":10,"start_time":"2017-01-15 09:06:39","end_time":
"2017-01-1521:18:30","spatial":"LINESTRING(-179.48077 51.72814,-179.42595 51.80094,-179.39734 51.83398,-
179.37474 51.86568,-179.33704 51.91298,-179.18826 52.10105,-179.17504 52.11786,-179.14599 52.15132,-177.
76666 52.85042,-176.68481 53.03327)","timeline":["2017-01-15 09:06:39","2017-01-15 09:34:40","2017-01-15 0
9:47:38","2017-01-15 09:59:09","2017-01-15 10:17:29","2017-01-15 11:30:09","2017-01-15 11:36:58","2017-01-
1511:50:28","2017-01-15 18:01:00","2017-01-15 21:18:30"],"attributes":{"leafcount":10,"sog":{"type":"float"
,"length":8,"nullable":false,"value":[10.5,11.0,10.6,11.2,10.6,9.1,10.1,9.9,12.3,12.7]},"cog":{"type":"float","le
ngth":8,"nullable":false,"value":[23.3,28.5,29.2,27.1,24.7,26.8,19.9,30.0,74.2,72.9]},"heading":{"type":"float",
"length":8,"nullable":false,"value":[22.0,27.0,24.0,29.0,29.0,27.0,26.0,27.0,69.0,73.0]}}}

(1 row)

8.3.2. ST _CompressSED
BtrajectorySt RIZ—EMNUHEITESE
Eik

trajectory ST_CompressSed (trajectory traj, float8 dist);

2H#

SHEWR iR

traj JRIGHIT,

dist BEELIER (SED) REHME, BERTLMREBNGZT B LA ESR,
R
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HHNDANEEESES (SED) , AEBESHELRNIEHTERES, BREEENMENR.
BNl

select st_compressSED(traj, 0.001) as traj from traj_test;
traj

{"trajectory":{"version":1,"type":"STPOINT","leafcount":12,"start_time":"2017-01-15 09:06:39","end_time":
"2017-01-1521:18:30","spatial":"LINESTRING(-179.48077 51.72814,-179.42595 51.80094,-179.39734 51.83398,-
179.37474 51.86568,-179.18826 52.10105,-179.16482 52.12996,-179.14599 52.15132,-177.76666 52.85042,-177.
4731952.90084,-177.31238 52.92697,-177.03751 52.97394,-176.68481 53.03327)","timeline":["2017-01-15 09:0
6:39","2017-01-15 09:34:40","2017-01-15 09:47:38","2017-01-15 09:59:09","2017-01-15 11:30:09","2017-01-15
11:42:00","2017-01-1511:50:28","2017-01-15 18:01:00","2017-01-15 18:56:22","2017-01-15 19:26:10","2017-01
-1520:15:49","2017-01-15 21:18:30"],"attributes":{"leafcount":12,"sog":{"type":"float","length":8,"nullable"
:false,"value":[10.5,11.0,10.6,11.2,9.1,9.7,9.9,12.3,12.0,12.2,12.8,12.7]},"cog":{"type":"float","length":8,"nulla
ble":false,"value":[23.3,28.5,29.2,27.1,26.8,30.1,30.0,74.2,81.3,73.4,74.2,72.9]},"heading":{"type":"float","len
gth":8,"nullable":false,"value":[22.0,27.0,24.0,29.0,27.0,26.0,27.0,69.0,72.0,71.0,72.0,73.0]}}}}

(1 row)

8.3.3. ST_attrDeduplicate
EENTEUFRER, MRZEEFRIEESNNGER, NMEEERMFIURE, REHMERENHIE,
BE

trajectory ST_attrDeduplicate(trajectory traj, cstring attr_field_name);

S
SHER R
traj HIBITR
attr_field_name EENEEEZR.
=Bl
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select st_attrDeduplicate(ST_makeTrajectory('STPOINT'::leaftype, 'LINESTRING(-179.48077 51.72814,-179.4
673151.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845
51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.8
2505,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRAY[
'2017-01-15 09:06:39"::timestamp,'2017-01-15 09:13:39','2017-01-15 09:14:48','2017-01-15 09:16:28','2017-01-1
509:17:48','2017-01-15 09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28','2017-01-15 09:34:40','2017-01-15
09:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 0
9:48:49','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "float", "length": 4, "null
able" : false,"value": [23.0,23.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.01}}}' ),'headi
ng') as traj;
traj

{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"2017-01-15 09:17:48","end_time":
"2017-01-1521:18:30","spatial":"LINESTRING(-179.45943 51.75736,-179.44845 51.77

186,-179.40751 51.82223,-179.40497 51.82505,-179.39499 51.83709)","timeline":["2017-01-15 09:17:48","2017
-01-1509:23:19","2017-01-15 09:38:09","2017-01-15 09:39:18","2017-01-15 21:18:3
0"],"attributes":{"leafcount":6,"heading":{"type":"float","length":4,"nullable":false,"value":[23.0,21.0,72.0,
73.0,74.0,73.01}}1}}

(1row)

8.3.4. ST sort

BB B RS MNBIREFHER, FREFHNADNR.
1Bk

trajectory ST_sort(trajectory traj);

2H

SHEIR R

traj MBI R,
B
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select st_sort(ST_makeTrajectory('STPOINT"::leaftype, 'LINESTRING(-179.48077 51.72814,-179.46731 51.746
34,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.77186,-1
79.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.82505,-179.4
0242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRAY['2017-01-15
09:06:39"::timestamp,'2017-01-15 09:14:48"::timestamp,'2017-01-15 09:13:39"::timestamp,'2017-01-15 09:16:2
8'::timestamp,'2017-01-15 09:19:48"::timestamp,'2017-01-15 09:17:48'::timestamp,'2017-01-15 09:23:19"::time
stamp,'2017-01-15 09:34:40"::;timestamp,'2017-01-15 09:30:28'"::timestamp,'2017-01-15 09:36:59'::timestamp,’
2017-01-15 09:38:09"::timestamp,'2017-01-15 09:39:18"::timestamp,'2017-01-15 09:40:40"::timestamp,'2017-0
1-1509:47:38"::;timestamp,'2017-01-15 21:18:30"::timestamp,'2017-01-15 09:48:49'::timestamp], '{"leafcount":
16, "attributes" : {"heading" : {"type": "integer", "length": 4, "nullable" : false,"value":[0,1,2,3,4,5,6,7,8,9,10,1
1,12,13,14,1511}}'));
st_sort

{"trajectory":{"version":1,"type":"STPOINT","leafcount":16,"start_time":"2017-01-15 09:06:39","end_time"
:"2017-01-1521:18:30","spatial":"LINESTRING(-179.48077 51.72814,-179.46502 51.7

4934,-179.46731 51.74634,-179.46183 51.75378,-179.4556 51.76273,-179.45943 51.75736,-179.44845 51.77186 ,-
179.41259 51.81643,-179.43419 51.78977,-179.41001 51.81941,-179.40751 51.82223 -

179.40497 51.82505,-179.40242 51.82796,-179.39981 51.83095,-179.39499 51.83709,-179.39734 51.83398)","ti
meline":["2017-01-15 09:06:39","2017-01-15 09:13:39","2017-01-15 09:14:48","2017-
01-1509:16:28","2017-01-15 09:17:48","2017-01-15 09:19:48","2017-01-15 09:23:19","2017-01-15 09:30:28","2
017-01-15 09:34:40","2017-01-15 09:36:59","2017-01-15 09:38:09","2017-01-15 09:

39:18","2017-01-15 09:40:40","2017-01-15 09:47:38","2017-01-15 09:48:49","2017-01-15 21:18:30"],"attributes
":{"leafcount":16,"heading":{"type":"integer","length":4,"nullable":false,"val
ue™[0,2,1,3,5,4,6,8,7,9,10,11,12,13,15,14]}}}}

(1row)

8.3.5. ST_deviation
HELEENRDTSRENBZ BNREE .
Bk

float8 ST_deviation(trajectory traj, trajectory after_oper_traj);

2H

SHER R

traj FRIBIBRT &R,

after_oper_traj LEENNTNR (LEES) .
B

select st_deviation(traj, st_compress(traj,0.001)) from traj_test;
st_deviation

0.00919177345596219
(1 row)
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8.3.6. ST_removeDriftPoints
BRI 4 s E EE RS =,
Bk

trajectory ST_removeDriftPoints(trajectory traj, float8 speed, float8 dist, interval offset);

2
SHEWR iR
traj MBI R,
speed EEEE (m/s)
dist BEEE (m) ,
offset B 18] 18] i 015
P

BBRNBNRPHERENNER, BENREERNTR/REATEHEspeed (K/F) , BS E—HBR
BB A FEEdst (K) , HEERATEEffset, ZFREIMNABIR, ﬁﬁtﬂi‘f%z"‘ﬂé\ﬁ\m
TR, MRFRWPDAZZIERPRD R, WAEBIECIMWR,

Z¥speed@ PR EM N BHRBEINTENER, HBEUEENK/P; EREEdtBMAXK, HE
E{Eoffset AR EERIE, NBLIRZBSERIKINAWGCSS4, MRANZZEEER, BEERIDNTE
EXRESEEREAst_setsrdiREPBNZ=HSEE, RESREZISETER-HEKEES (£UN
xX) .

Nl

select id, st_leafcount(traj) from table_name where id =1;
id | st_leafcount
N S
1| 53
(1 row)
update table_name set traj=st_removeDriftPoints(traj,25.72, 9620, interval '30 seconds') where id = 1;
MR T 29N ER =
select id, st_leafcount(traj) from table_name where id = 1;
id | st_leafcount

8.3.7. ST Split
BNANSRE—FNBT R ASE (F) i,

Bk
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trajectory[] ST_Split(trajectory traj, geometry geom, float8 radius_of_buffer);
trajectory[] ST_Split(trajectory traj, text config);

28
SHEWR iR
traj WA BB R,
geom BFNANENROZE/ANSR, BaiRXFpoint. multipoint PR,
radius_of _buffer pointiEbufferf2 (BALIAK) .
config YA IR AIET
P

e JEIN—: ST_Split(trajectory traj, geometry geom, float8 radius_of_buffer)

BRELENVANKTISNENR, REYASERN (F) NEHAE; HAFNINENRENZELEAXNR
AmultiEBE, RRNBFIESBTDNEZER,

e BEIR_: ST_Split(trajectory traj, text config)

RFRIMNREVAUNPNEN R, BEPISEN (F) NEHE, BRIESUTIENN, SXBEAL
BRI, XEIEE— TR,

AR e P

) . N BEEBESHN R, BYBERE R FFE A
k 7
cut_point.max_point IEE# BT,
EE¥ESERNBTAASHETIE (MR
cut_point.even_divide EE#H BERBESHBEOFEH, WESKBRM—5F
FHIE)

cut edge.time interval NERFHE (FEintervalz SEREENBER, BHEEAY RN
-edge.time_ #) , BAE, ST,
BIBSHIHGeoHashiE (EHEREIRE
cut_edge.geohash IE1B% ZHEERRN) WHEE, RNRMESERT
HMBEEF—GeoHashMig,

MEBRZ/AE ([Intervalzs

drop_edge.temporal_length ) ¥ B9 18] (8 R 4813 S £ 80 M BR .
drop_edge.spatial_distance — B EBEBSSHNOMER (BB ITHRRK
_2d BEEITE) .

——d 3
~EE

o BILAXNRID,
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buffer

o FMNNA: cut_pointFHNH = (WTEFFR, EFTBRYIF) , cut_edgeEEENMNEYTIFE
(MTEFR, ELRABLEETAC, EACHIF) , drop_edgefRH S ML ER (M TEFR,
HERABBIER) .

B
A
cut_point cut_edge drop_edge
T B, I I ¢ T T el T T T T e
| | | | | B‘j‘ |
! Lr| ! B | | s !
A
g 5 I c I s |
| o J e - S J

N

create table tr_split_traj(id integer, traj trajectory);

INSERT INTO tr_split_traj VALUES(3, ST_MakeTrajectory('STPOINT'"::leaftype, st_geomfromtext('LINESTRING
(99.027 29.7555,99.313 29.9975,99.852 30.0745,104.879 35.0795,105.044 35.1235,105.187 35.0685,109.906 35.0
795,110.071 35.1675,110.192 35.0355,110.544 35.0245,111.017 34.8045)', 4326), ARRAY['2010-01-01 14:30"::tim
estamp,'2010-01-01 15:00','2010-01-01 15:10','2010-01-01 15:20','2010-01-01 15:30','2010-01-01 15:40','2010-0
1-01 15:50','2010-01-01 16:00','2010-01-01 16:10','2010-01-01 16:20','2010-01-01 16:30'],'{"leafcount":11,"attri
butes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value": [120, 130, 140, 150, 160, 170, 180,
190, 200, 210, 22011}'));

calart id innAs #let cnlitldval rd manvafvrarmbAvEIMLIT TIDAINT/IAN 2N 1AE 2E 11N 2EVNY 22NNN\ ar frithtvail fra
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dxTicuL 1y, ulllleL\bL_)'Jllt\Ll aj, DL_SCUIIIII VITILCAL| MIVL I IFVINIT |1UV JOVU,1VJ J9J,11V JJ) ], £O0UVU]] ad duuvlLl aJ v
m tr_split_traj;

id | su
btraj

-+

3| {"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"Fri Jan 01 14:30:00 2010","end _
time":"Fri Jan 01 15:10:00 2010","spatial":"SRID=4326;LINESTRING(99.027 29.7555,99.313 29.9975,99.852 30.0
745)","timeline":["Fri Jan 01 14:30:00 2010","Fri Jan 01 15:00:00 2010","Fri Jan 01 15:10:00 2010"],"attributes
":{"leafcount":3,"velocity":{"type":"integer","length":2,"nullable":true,"value":[120,130,140]}}}}

3| {"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"Fri Jan 01 15:10:00 2010","end_
time":"Fri Jan 01 15:20:00 2010","spatial":"SRID=4326;LINESTRING(99.852 30.0745,104.879 35.0795)","timelin
e":["FriJan 01 15:10:00 2010","Fri Jan 01 15:20:00 2010"],"attributes":{"leafcount":2,"velocity":{"type":"inte
ger","length":2,"nullable":true,"value":[140,150]}}}}

3| {"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"Fri Jan 01 15:40:00 2010","end_
time":"Fri Jan 01 15:50:00 2010","spatial":"SRID=4326;LINESTRING(105.187 35.0685,109.906 35.0795)","timeli
ne":["Fri Jan 01 15:40:00 2010","Fri Jan 01 15:50:00 2010"],"attributes":{"leafcount":2,"velocity":{"type":"int
eger","length":2,"nullable":true,"value":[170,180]}}}}

3| {"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"Fri Jan 01 16:10:00 2010","end_
time":"Fri Jan 01 16:30:00 2010","spatial":"SRID=4326;LINESTRING(110.192 35.0355,110.544 35.0245,111.017
34.8045)","timeline":["Fri Jan 01 16:10:00 2010","Fri Jan 01 16:20:00 2010","Fri Jan 01 16:30:00 2010"],"attrib
utes":{"leafcount":3,"velocity":{"type":"integer","length":2,"nullable":true,"value":[200,210,220]}}}}
With traj as(

select
'{"trajectory":{"version":1,"type":"STPOINT","leafcount":19,"start_time":"2000-01-01 00:01:19.067179",

"end_time":"2000-01-01 03:24:25.946085","spatial":"LINESTRING(-100 -100 -100,-88.8925775739675 -86.6512
698383691 -92.3767832526937,-79.6904716538265 -80.6515727923252 -84.2357598245144,-75.843550771164
4-73.7572890928326 -80.5007370118983,-70.6238425321256 -67.8213750167439 -74.5733173238113,-61.6014
582272619 -61.0636760429479 -67.9874239303172,-56.1098577060426 -54.4264591250879 -64.5007972046733
,-46.9800617334743 -49.4026757289345 -61.6160059720278,-41.7122942996211 -46.3224360072054 -56.52831
47455193,-35.5646221285375 -38.1688933617746 -49.2775720101781,-31.7230528349367 -33.6970051738123
-44,1693710885011,-23.1585765127093 -26.5895827477798 -40.6539742602035,-16.7020264320696 -21.61338
77349397 -37.3055470525287,-12.1044529232507 -14.1236051704424 -28.2295028120279,-3.77185660181567
-1.74744770256802 -24.3842111621052,0.488159407706304 -3.68223926316326 -19.9478872027248,6.3340688
1305078 4.54123636645575 -15.0410129944794,15.6666049417108 10.5611746329814 -11.2770220567472,14 1
1-10)","timeline":["2000-01-01 00:01:19.067179","2000-01-01 00:12:36.116007","2000-01-01 00:23:53.164835"
,"2000-01-01 00:35:10.213663","2000-01-01 00:46:27.262491","2000-01-01 00:57:44.311319","2000-01-01 01:09
:01.360147","2000-01-01 01:20:18.408975","2000-01-01 01:31:35.457803","2000-01-01 01:42:52.506631","2000
-01-01 01:54:09.555459","2000-01-01 02:05:26.604287","2000-01-01 02:16:43.653115","2000-01-01 02:28:00.70
1943","2000-01-01 02:39:17.750771","2000-01-01 02:50:34.799599","2000-01-01 03:01:51.848427","2000-01-01
03:13:08.897255","2000-01-01 03:24:25.946085"]}}"::trajectory as a
)

select unnest(ST_split(a, '{"cut_point.max_point":4}')) from traj;

unnest

{"trajectory":{"version":1,"type":"STPOINT","leafcount":5,"start_time":"2000-01-01 00:01:19","end_time":
""2000-01-01 00:46:27","spatial":"LINESTRING(-100 -100 -100,-88.8925775739675 -86.6512698383691 -92.3767
832526937,-79.6904716538265 -80.6515727923252 -84.2357598245144,-75.8435507711644 -73.757289092832
6 -80.5007370118983.-70.6238425321256 -67.8213750167439 -74.5733173238113)"."timeline":["2000-01-01 00
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:01:19","2000-01-01 00:12:36","2000-01-01 00:23:53", "2000 Ol 01 00:35:10","2000-01- 01 00 46:27"1}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":5,"start_time":"2000-01-01 00:46:27","end_time":
"2000-01-01 01:31:35","spatial":"LINESTRING(-70.6238425321256 -67.8213750167439 -74.5733173238113,-61.
6014582272619 -61.0636760429479 -67.9874239303172,-56.1098577060426 -54.4264591250879 -64.500797204
6733,-46.9800617334743 -49.4026757289345 -61.6160059720278,-41.7122942996211 -46.3224360072054 -56.5
283147455193)","timeline":["2000-01-01 00:46:27","2000-01-01 00:57:44","2000-01-01 01:09:01","2000-01-01
01:20:18","2000-01-01 01:31:35"]}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":5,"start_time":"2000-01-01 01:31:35","end_time":
""2000-01-01 02:16:44","spatial":"LINESTRING(-41.7122942996211 -46.3224360072054 -56.5283147455193,-35.
5646221285375 -38.1688933617746 -49.2775720101781,-31.7230528349367 -33.6970051738123 -44.169371088
5011,-23.1585765127093 -26.5895827477798 -40.6539742602035,-16.7020264320696 -21.6133877349397 -37.3
055470525287)","timeline":["2000-01-01 01:31:35","2000-01-01 01:42:53","2000-01-01 01:54:10","2000-01-01
02:05:27","2000-01-01 02:16:44"]}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":5,"start_time":"2000-01-01 02:16:44","end_time":
""2000-01-01 03:01:52","spatial":"LINESTRING(-16.7020264320696 -21.6133877349397 -37.3055470525287,-12.
1044529232507 -14.1236051704424 -28.2295028120279,-3.77185660181567 -7.74744770256802 -24.384211162
1052,0.488159407706304 -3.68223926316326 -19.9478872027248,6.33406881305078 4.54123636645575 -15.04
10129944794)","timeline":["2000-01-01 02:16:44","2000-01-01 02:28:01","2000-01-01 02:39:18","2000-01-01 0
2:50:35","2000-01-01 03:01:52"]}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"2000-01-01 03:01:52","end_time":
"2000-01-01 03:24:26","spatial":"LINESTRING(6.33406881305078 4.54123636645575 -15.0410129944794,15.66
66049417108 10.5611746329814 -11.2770220567472,14 11 -10)","timeline":["2000-01-01 03:01:52","2000-01-0
103:13:09","2000-01-01 03:24:26"]}}

(5 rows)

8.4. RESE R B HKEL

8.4.1. ST_SRID

REBNIBNRESEIRIFT (SRD) , RITREHEXIREN, BEASRDERZEASERER, HBIFEEHR
TIHE,

18k

int ST_SRID(trajectory traj);

S

SHER R

traj MBI R,
iR

o SRIDXY M B IR RARRAFIL B B RFEERFFEspatial_ref_systh,
e SRIDERIAEAO,

BN
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select ST_SRID('{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2007-05-27 00:00:0
0","end_time":"2007-05-28 08:36:47.846","spatial":"LINESTRING(13.43593 52.41721,13.43593 52.41721)","ti

meline":["2007-05-27 00:00:00","2007-05-28 08:36:47.846"]}}::trajectory);

st_srid

8.4.2. ST _SetSRID
BREZNIENZESERRF (SRD) .
B

trajectory ST_SetSRID(trajectory traj, int srid);

2%
SHEM iR
traj MBI R
srid B#RSRID,
i A&

BHBHSRDIRE AL ENE, EFAERHERE.

Nl

select ST_setSRID('{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2007-05-27 00:0
0:00","end_time":"2007-05-28 08:36:47.846","spatial":"SRID=4326;LINESTRING(13.43593 52.41721,13.43593 5
2.41721)","timeline":["2007-05-27 00:00:00","2007-05-28 08:36:47.846"]}}"::;trajectory

,4002);

{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2007-05-27 00:00:00","end_time":
"2007-05-28 08:36:48","spatial":"SRID=4002;LINESTRING(13.43593 52.41721,13.43593 52.41721)","timeline":[

""2007-05-27 00:00:00","2007-05-28 08:36:48"]}}
(1row)

8.4.3. ST_Transform

BHRBN—TZESERERIZ—IZESETR,

Bk
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trajectory ST_Transform(trajectory traj, int srid);

28
SHEBIR iR
traj BEEENNDBYR,
srid Bir=EE5E RHSRID,

@ #B BERASHRLAESRDEEA ERERIB—PRFBER,

BNl

select ST_Transform('{"trajectory":{"version":1,"type":"STPOINT","leafcount":4,"start_time":"2020-11-03 0
8:00:00","end_time":"2020-11-03 18:03:20","spatial":"SRID=4326;LINESTRING(114.49211 37.97999,114.49211
37.97521,114.49191 37.98021,124 37)","timeline":["2020-11-03 08:00:00","2020-11-03 08:01:40","2020-11-03 0
8:03:20","2020-11-03 18:03:20"]}}"::trajectory, 2401);

st_transform

{"trajectory":{"version":1,"type":"STPOINT","leafcount":4,"start_time":"2020-11-03 08:00:00","end_time":
"2020-11-03 18:03:20","spatial":"SRID=2401;LINESTRING(29019418.8397 5025539.47515,29019696.5878 5024
992.53808,29019387.9428 5025555.44863,29954166.377 5430882.06455)","timeline":["2020-11-03 08:00:00","
2020-11-03 08:01:40","2020-11-03 08:03:20","2020-11-03 18:03:20"]}}

(1 row)

8.5. BIETTHIE
8.5.1. ST_attrDefinition

RENDBIEEN.
Bk

text ST_attrDefinition(trajectory traj);

2H

SHER sk

traj BEFSEILE T,
B
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::trajectory a)
Select st_attrDefinition(a) from traj;

st_attrdefinition

{"size":5,"velocity":{"type":"integer","length":4,"nullable":true},"speed":{"type":"float","length":8,"nullabl
e":true}l,"angel":{"type":"string","length":64,"nullable":true},"tngel2":{"type":"timestamp","length":8,"null
able":true},"bearing":{"type":"bool","length":1,"nullable":true}}

(1row)

8.5.2. ST_attrSize
RENTHEEHE.
Bk

integer ST_attrSize(trajectory traj) ;

W

#

SHER iR
traj MBI,

N

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_attrSize(a) from traj;

st_attrsize

8.5.3. ST _attrName
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RIFNBHREIEER.
B

text[] ST_attrName(trajectory traj) ;
text ST_attrName(trajectory traj, integer index) ;

ZH
SHER iR
traj MBI R,
index BHRSIS, MNOFA,

Nl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_attrName(a) from traj;

st_attrname

{velocity,speed,angel,tngel2,bearing}

(1 row)
With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
":trajectory a)
Select st_attrName(a, 0) from traj;

st_attrname

velocity
(1 row)

8.5.4. ST _attrType
RIGNBRAERE,

18k
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text ST_attrType(trajectory traj, integer index) ;
text ST_attrType(trajectory traj, text name) ;

2
SHER Eiiibu
traj MBI R,
index FB|HIBIT,
name BHEER.
A
REHREMERNFRBEAUTIFZ—:
e integer
e float
e string

e timestamp

e bool

Nl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_attrType(a, 0) from traj;

st_attrtype

integer

(1 row)
With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
":trajectory a)
Select st_attrType(a, 'velocity') from traj;

st_attrtype

integer
(1 row)
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8.5.5. ST_attrLength
RISNBEMEEXKE.
Bk

integer ST_attrLength(trajectory traj, integer index) ;
integer ST_attrLength(trajectory traj, text name) ;

28
SHER R
traj BRI,
index R HIBTA,
name BHER.
N

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue™:[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_attrLength(a, 0) from traj;

st_attrlength

(1 row)
With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_attrLength(a, 'velocity') from traj;

st_attrlength

8.5.6. ST_attrNullable
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RENDBERTAFNE,
S

bool ST_attrNullable(trajectory traj, integer index) ;
bool ST_attrNullable(trajectory traj, text name) ;

ZH
SHER R
traj MBI R,
index R3|HIBTA,
name BHEER.
B

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue™:[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_attrNullable(a, 'velocity') from traj;

st_attrnullable

(1 row)
With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue™:[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_attrNullable(a, 1) from traj;

st_attrnullable

8.6. BN
8.6.1. ST_addEvent
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BRI — B,
S

trajectory ST_addEvent(trajectory traj, integer event_type, timestamp event_time) ;

28
SHEW iR
traj MBI,
event_type BRI
event_time 4 EE,
::P%
EHXRBHAFMAENEF, 1000 #RFH, 2000 FREHE,
Nl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::;trajectory a)
Select st_addevent(a, 1,'2010-01-01 11:30:00' ) from traj;

st_addevent

{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end_time":
"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","2010-01
-0112:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"value":[1,
null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","length"
:64,"nullable":true,"value":["test",null]},"tngel2":{"type":"timestamp","length":8,"nullable":true,"value":["
2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,true]}},"events
":[{"1":"2010-01-01 11:30:00"H}}

(1 row)

8.6.2. ST _eventTimes
RENTN B4 E,
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Bk

timestamp[] ST_eventTimes(trajectory traj) ;

2H

SHER R

traj MBI R,
4

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}},
"events":[{"1":"Fri Jan 01 14:30:00 2010"},{"2":"Fri Jan 01 14:30:00 2010"}]}}"::trajectory a)
Select st_eventTimes(a ) from traj;

st_eventtimes

{"2010-01-01 14:30:00","2010-01-01 14:30:00"}
(1 row)

8.6.3. ST eventTime
RSPITEE RS BHE,
Bk

timestamp ST_eventTime(trajectory traj, integer index) ;

2H
SHEM IR
traj HIBITR
index EHRSIFES,
=Bl
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}},
"events":[{"1":"Fri Jan 01 14:30:00 2010"}]}}'::trajectory a)
Select st_eventTime(a, 0 ) from traj;

st_eventtime

2010-01-01 14:30:00
(1 row)

8.6.4. ST eventTypes
RESPDHFFEEMHHE,
Bk

integer[] ST_eventTypes( trajectory traj) ;

2H

SHER R

traj MBI R,
B

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue™:[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}},
"events":[{"1":"Fri Jan 01 14:30:00 2010"},{"2":"Fri Jan 01 14:30:00 2010"}]}}"::trajectory a)
Select st_eventTypes(a ) from traj;

st_eventtypes

8.6.5. ST eventType
RENITIEERSISHARE,

18k
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B HUREE- Trajectory SQLE#E

integer ST_eventType(trajectory traj, integer index) ;

I

2H
SHEM iR
traj MBI R,
index EHFS,
Pl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va

lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","

b

length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,true]}},
"events":[{"1":"Fri Jan 01 14:30:00 2010"},{"2":"Fri Jan 01 14:30:00 2010"}]}}"::trajectory a)

Select st_eventType(a, 0) from traj;
st_eventtype

8.7. BHRE

8.7.1. ST _startTime
RIGHNB AR IAET 18]
EiA

timestamp ST_startTime(trajectory traj) ;

2H

SHER sk

traj BEHREFREENND,
Nl

Select ST_startTime(traj) From traj_table;

8.7.2. ST endTime
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ZHHEAERDS

RSB LERETIE.
S

timestamp ST_endTime(trajectory traj) ;

2H

BHER ik

traj FERGERNBHND,
BN

Select ST_endTime(traj) From traj_table;

8.7.3. ST _trajectorySpatial
REPTHLAIXNR,
D7

geometry ST_trajectorySpatial(trajectory traj);
geometry ST_trajSpatial(trajectory traj);

2H

SHEH sk

traj BEHREINRNND,
N

Select ST_AsText(ST_trajectorySpatial(traj)) FROM traj_table;

st_astext

LINESTRING(114 35,115 36,116 37)

8.7.4. ST _trajectoryTemporal

RENDHEEL,
Bk

text ST_trajectoryTemporal(trajectory traj);
text ST_trajTemporal(trajectory traj);

223
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2¥

BHAH sk

traj BERIS AL N,
B

select ST_trajectoryTemporal(ST_MakeTrajectory('STPOINT'::leaftype, st_geomfromtext('LINESTRING (114
35,115 36,116 37)', 4326), '[2010-01-01 14:30,2010-01-01 15:30)"::tsrange, null));
st_trajectorytemporal

{"timeline":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"1}
(1 row)

8.7.5. ST _trajAttrs
RENTHEEER.
Bk

text ST_trajAttrs(trajectory traj);

2H

SHEH sk

traj BEREELERNND,
Bl

Select ST_trajAttrs(traj) From traj_table;

8.7.6. ST_attrintMax
RIENBEHEFERER NintegerfI B R KE.
A

int8 ST_attrintMax(trajectory traj, cstring attr_field_name);

2H
BHEH sk
traj BEHREBILERNND,
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SHAER R
attr_field_name EENEMEFERER,
=Bl

select st_attrintMax(ST_makeTrajectory('STPOINT"::leaftype, 'LINESTRING(-179.48077 51.72814,-179.46731
51.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.7
7186,-179.4341951.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.82505
,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRAY['201
7-01-15 09:06:39'"::timestamp,'2017-01-15 09:14:48','2017-01-15 09:13:39','2017-01-15 09:16:28','2017-01-15 09
:19:48','2017-01-15 09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40','2017-01-15 09:30:28','2017-01-15 09:
36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 21:1
8:30','2017-01-15 09:48:49'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "integer", "length": 4, "nulla
ble": false,"value":[0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15]}}}'), 'heading');

st_attrintmax

8.7.7. ST_attrintMin
RIENBEHFEER Nintegerf B &/ME.

18k

’

int8 ST_attrintMin(trajectory traj, cstring attr_field_name);

S
SHER iR
traj FRERGEHEERNNIE,
attr_field_name BEENEEFRER,
=Bl

select st_attrIntMin(ST_makeTrajectory('STPOINT'"::leaftype, 'LINESTRING(-179.48077 51.72814,-179.46731 5
1.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.77

186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.82505,-
179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRAY['2017-
01-15 09:06:39'::timestamp,'2017-01-15 09:14:48','2017-01-15 09:13:39','2017-01-15 09:16:28','2017-01-15 09:1

9:48','2017-01-15 09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40','2017-01-15 09:30:28','2017-01-15 09:36
:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 21:18:

30','2017-01-15 09:48:49'], '{"leafcount™: 16, "attributes" : {"heading" : {"type": "integer", "length": 4, "nullabl
e":false,"value":[0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15]}}}"), 'heading');

st_attrintmin
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8.7.8. ST_attrintAverage
RIGNDEMFRER Nintegerf B HEFI9E.,
EiA

int8 ST_attrintAverage(trajectory traj, cstring attr_field_name);

2¥
SHER R
traj FEREBEHEERNNE,
attr_field_name EENEMEFERZR.
B

select st_attrintAverage(ST_makeTrajectory('STPOINT'::leaftype, 'LINESTRING(-179.48077 51.72814,-179.46
73151.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845
51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.8
2505,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry, ARRAY[
'2017-01-15 09:06:39"::timestamp,'2017-01-15 09:14:48','2017-01-15 09:13:39','2017-01-15 09:16:28','2017-01-1
509:19:48','2017-01-15 09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40','2017-01-15 09:30:28','2017-01-15
09:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 2
1:18:30','2017-01-15 09:48:49'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "integer", "length": 4, "n
ullable" : false,"value":[0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15]}}}"), 'heading');

st_attrintaverage

8.7.9. ST_attrFloatMax
RENTEHFEREE AfloatNEMRKE.,
EED7S

float8 ST_attrFloatMax(trajectory traj, cstring attr_field_name);

2H
SHER R
traj SERBEMEBNNIE,
attr_field_name EENEMEFERER,
B
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select st_attrFloatMax(ST_makeTrajectory('STPOINT"::leaftype, 'LINESTRING(-179.48077 51.72814,-179.4673
151.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.
77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.8250
5,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry, ARRAY['20

17-01-15 09:06:39'::timestamp,'2017-01-15 09:13:39','2017-01-15 09:14:48','2017-01-15 09:16:28','2017-01-15 0
9:17:48','2017-01-15 09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28','2017-01-15 09:34:40','2017-01-15 09
:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 09:

48:49','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "float", "length": 4, "nullab
le" : false,"value": [23.0,23.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.0]}}}' ),'heading
)

st_attrfloatmax

8.7.10. ST_attrFloatMin

RENBBMEFRER A oatNEMR/IME.

.

B

B

float8 ST_attrFloatMax(trajectory traj, cstring attr_field_name);

2H
SHER R
traj SERBEMERNNG,
attr field_name EENBEEFRER.
)

select st_attrFloatMin(ST_makeTrajectory('STPOINT"::leaftype, 'LINESTRING(-179.48077 51.72814,-179.4673
151.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.
77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.8250
5,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRAY['20

17-01-15 09:06:39'::timestamp,'2017-01-15 09:13:39','2017-01-15 09:14:48','2017-01-15 09:16:28','2017-01-15 0
9:17:48','2017-01-15 09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28','2017-01-15 09:34:40','2017-01-15 09
:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 09:

48:49','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "float", "length": 4, "nullab
le" : false,"value": [23.0,23.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.0]}}}' ),'heading
)

st_attrfloatmin

8.7.11. ST_attrFloatAverage

$R1S R M EE S A S loat BB M P,
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B HUREE- Trajectory SQLE#E

&k

float8 ST_attrFloatAverage(trajectory traj, cstring attr_field_name);

2H
SHER R
traj RERBEMEERNNE,
attr_field_name EENEMEFERER,
=Bl

select st_attrFloatAverage(ST_makeTrajectory('STPOINT"::leaftype, 'LINESTRING(-179.48077 51.72814,-179.
46731 51.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.4484
551.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.
82505,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRA
Y['2017-01-15 09:06:39"::timestamp,'2017-01-15 09:13:39','2017-01-15 09:14:48','2017-01-15 09:16:28','2017-01
-1509:17:48','2017-01-15 09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28','2017-01-15 09:34:40','2017-01-
1509:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-1
509:48:49','2017-01-15 21:18:30'], '{"leafcount™: 16, "attributes" : {"heading" : {"type": "float", "length": 4, "n
ullable" : false,"value": [23.0,23.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.0]}}}' ),'he

ading');
st_attrfloataverage

53.8125
(Lrow)

8.7.12. ST leafType
REPITA M HEERE,
-~

text ST_leafType(trajectory traj);

i

P
SH
SHER iR
traj FERESXEBPNHNIL,

BRI R #EST POINT 28,

N
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ZHHEAERDS

select st_leafType(traj) from trajwhere id = 3;
st_leaftype

STPOINT
(1row)

8.7.13. ST leafCount
RENTHHFHE (PBRDE) .
B

integer ST_leafCount(trajectory traj);

2H

SHEM IR

traj FERBEBNNIT,
1

select st_leafCount(traj) from traj where id = 2;
st_leafcount

8.7.14. ST _duration
RIGIZ B A FF LT 8]

1Bk

’

interval ST_uration(trajectory traj);

S

SHER R

traj TR
B
229
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select st_duration(traj) from traj where id = 2;
st_duration

00:42:10
(1 row)

8.7.15. ST_timeAtPoint
REBMNEESEUENNERES.
EE

timestamp[] ST_timeAtPoint(trajectory traj, geomery g);

2H#
SHEM IR
traj MBI,
g RAE,
~fl

Select ST_timeAtPoint(traj, st_geomfromtext('POINT(115 36)')) from traj_table;
st_timeatpoint

{"2010-01-01 15:00:00"}

8.7.16. ST_pointAtTime
REEEN B BN AR,
EA

geometry ST_pointAtTime(trajectory traj, timestamp t);

2

SHEWR R

traj MBI R

t B E BB A A
RE R R,
N
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ZHHEAERDS

Select ST_pointAtTime(traj, '2010-1-11 23:40:00') from traj_table;

8.7.17. ST_velocityAtTime
REEENEMNENRERM,
Bk

float8 ST_VelocityAtTime (trajectory traj, timestamp t);

2H

SHEM iR

traj BB,

t EENES,
Bl

Select ST_velocityAtTime(traj, '2010-1-11 23:40:00') From traj_table;

8.7.18. ST_accelerationAtTime
REGEEN B ENMRERM,
Bk

float8 ST_accelerationAtTime (trajectory traj, timestamp t);

2H

SHEMR IR

traj MBI,

t EENNES,
1

Select ST_accelerationAtTime(traj,'2010-1-11 23:40:00') From traj_table;

8.7.19. ST _timeToDistance

MHNERREESNRE, MIFLEL, BARAEE, IBIRNES,

231
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Bk

geometry ST_timeToDistance(trajectory traj);

2H

SHER R

traj BT R ,
B

Select ST_timeToDistance(traj) from traj_table;

8.7.20. ST_timeAtDistance

NEIRREHiEEEBEAENFER,
18k

timestamp[] ST_timeAtDistance(trajectory traj, float8 d);

2
SHER iR
traj HIBITR
d FiE= N

REIHE timestamptiV$iH, BoJieFEES N AREREANEE—,
Bl

Select ST_timeAtDistance(traj, 100) from traj_table;

8.7.21. ST _cumulativeDistanceAtTime
MNERHREIEENERBETHUBKE,
E207S

float8 ST_cumulativeDistanceAtTime(trajectory traj, timestamp t);

2H
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SHER iR

traj MBI,

t B8 = o
~Bl

Select ST_cumulativeDistanceAtTime(traj, '2011-11-1 04:30:00') from traj_table;

8.7.22. ST _timeAtCumulativeDistance
MNiEERHRNUBEEEKERFENEE R,
Bk

timestamp ST_timeAtCumulativeDistance(trajectory traj, float d);

28
SHEWR iR
traj BRI,
d 2 KE,
Bl

Select ST_timeAtCumulativeDistance(traj, 100.0) from traj_table;

8.7.23. ST _subTrajectory
HRAE B B RV B F R
EED7S

trajectory ST_subTrajectory(trajectory traj, timestamp starttime, timestamp endtime) ;X
trajectory ST_subTrajectory(trajectory traj, tsrange range);

2%
BHER R
traj MBI R,
starttime FrHAETIE,
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SHEWR iR

endtime LEREYIE,

range BB ER o
=Bl

Select ST_subTrajectory(traj, '2010-1-11 02:45:30', '2010-1-11 03:00:00') FROM traj_table;

8.7.24. ST subTrajectorySpatial
& & BY 18) BR B9 LR S 14T
Bk

geometry ST_subTrajectorySpatial(trajectory traj, timestamp starttime, timestamp endtime) ;
geometry ST_subTrajectorySpatial(trajectory traj, tsrange range) ;

28
SHER R
traj MBI R,
starttime FHABSIE
endtime LERETE,
range BB ER o
N

Select ST_subTrajectorySpatial(traj, '2010-1-11 02:45:30', '2010-1-11 03:00:00') FROM traj_table;

8.7.25. ST samplinglinterval
RERKAFEE .
Bk

iinterval ST_samplingInterval(trajectory traj);

2H
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SEABEERDS
SHER iR
traj MBI,
~Bl

select ST_samplingInterval(ST_MakeTrajectory('STPOINT"::leaftype, st_geomfromtext('LINESTRING (114 35,
11536,116 37)',4326), '[2010-01-01 14:30,2010-01-01 15:30)"::tsrange, '{"leafcount":3,"attributes":{"velocity
":{"type": "integer", "length": 2,"nullable" : true,"value": [120, 130, 140]}, "accuracy": {"type": "float", "lengt
h": 4, "nullable" : false,"value": [120, 130, 140]}, "bearing": {"type": "float", "length": 8, "nullable" : false,"valu
e": [120, 130, 140]}, "acceleration": {"type": "string", "length": 20, "nullable" : true,"value": ["120", "130", "14
0"]}, "active": {"type": "timestamp", "nullable" : false,"value": ["Fri Jan 01 14:30:00 2010", "Fri Jan 01 15:00:0

02010", "FriJan 01 15:30:00 2010"]}}, "events": [{"1" : "Fri Jan 01 14:30:00 2010"}, {"2" : "Fri Jan 01 15:00:00 20
10"}, {"3": "Fri Jan 01 15:30:00 2010"}1}'));

st_samplinginterval

8.7.26. ST _trajAttrsAsText
RISVE A SURLE BRI B M0,
BE

text[] st_trajAttrsAsText(trajectory traj, text attr_name);

S
SHEIR R
traj HIBIT R,
attr_name BB,
~Bl
235
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::trajectory a)
Select st_trajAttrsAsText(a, 'angel') from traj;

st_trajattrsastext

{test,NULL}
(1 row)
With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue™:[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_trajAttrsAsText(a, 'tngel2') from traj;
st_trajattrsastext

{"2010-01-01 12:30:00",NULL}

(1row)
With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_trajAttrsAsText(a, 'bearing') from traj;

st_trajattrsastext

{NULL,t}
(1 row)

8.7.27. ST_trajAttrsAsinteger
RIGVE A SURE BRI R M40,
A

integer[] st_trajAttrsAsinteger(trajectory traj, text attr_name);

2H
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SHER R

traj MBI,

attr_name BB,
B

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_trajAttrsAsinteger(a, 'speed’) from traj;

st_trajattrsasinteger

{NULL,1}
(1 row)

8.7.28. ST _trajAttrsAsDouble
RISE N AR BN NBE A,
A

float8[] st_trajAttrsAsDouble(trajectory traj, text attr_name);

W

#

SHER R

traj MBI R,

attr_name BHER,
1
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::trajectory a)
Select st_trajAttrsAsDouble(a, 'velocity') from traj;

st_trajattrsasdouble

8.7.29. ST trajAttrsAsBool
IRIGIE N XA B AT B A
Bk

bool[] st_trajAttrsAsBool(trajectory traj, text attr_name);

2H
SHER R
traj MBI R,
attr_name BHER,
1

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::;trajectory a)
Select st_trajAttrsAsBool(a, 'velocity') from traj;

st_trajattrsasbool

8.7.30. ST _trajAttrsAsTimestamp

REGEANBBEBENNDTE LA,
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&k

timestamp[] st_trajAttrsAsTimestamp(trajectory traj, text attr_name);

2H
SHER R
traj MBI R,
attr_name BRI,
=Bl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_trajAttrsAsTimestamp(a, 'tngel2') from traj;

st_trajattrsastimestamp

{"2010-01-01 12:30:00",NULL}

8.7.31. ST_attrintFilter
EENGEUHFER, REEEE, IREFERGNNER, RENTRENEEFERE ($4) .
EE

int8[] ST_attrintFilter(trajectory traj, cstring attr_field_name,cstring operator, int8 value);
int8[] ST_attrintFilter(trajectory traj, cstring attr_field_name,cstring operator, int8 valuel, int8 value2);

2
SHAR HR
traj RIS Rattr,
attr_field_name EENBEER,
operator %
;&= N, st st ) (T, D), 0.
value. valuel EBHEEE TR,
239
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SHZIR b3

value2 BHEEELR,
ik
A #FEB FintegerfIBHZFER,
Bl

create table traj(id integer, traj trajectory);
insert into traj(traj) values(ST_makeTrajectory('STPOINT "::leaftype, 'LINESTRING(-179.48077 51.72814,-179.
46731 51.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.4484
551.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.
82505,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRA
Y['2017-01-15 09:06:39'::timestamp,'2017-01-15 09:14:48','2017-01-15 09:13:39','2017-01-15 09:16:28','2017-01
-1509:19:48','2017-01-15 09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40','2017-01-15 09:30:28','2017-01-
1509:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-1
521:18:30','2017-01-15 09:48:49'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "integer", "length": 4,
"nullable" : false,"value":[0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15]}}}"));
select st_attrintFilter(traj, 'heading', '>', 5) from traj where id = 1;

st_attrintfilter

{6,7,8,9,10,11,12,13,14,15}

(1row)

select st_attrintFilter(traj, 'heading', '>=', 5) from traj where id = 1;
st_attrintfilter

{5,6,7,8,9,10,11,12,13,14,15}

(1 row)

select st_attrintFilter(traj, 'heading', '<', 5) from traj where id = 1;
st_attrintfilter

{0,1,2,3,4}

(1 row)

select st_attrintFilter(traj, 'heading', '<=', 5) from traj where id = 1;
st_attrintfilter

{0,1,2,3,4,5}

(Lrow)

select st_attrintFilter(traj, 'heading', '=', 5) from traj where id = 1;
st_attrintfilter

(1row)
select st_attrintFilter(traj, 'heading','!=', 5) from traj where id = 1;
st_attrintfilter

{0,1,2,3,4,6,7,8,9,10,11,12,13,14,15}

(1 row)

select st_attrintFilter(traj, 'heading', '()', 5,8) from traj where id = 1;
st_attrintfilter
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Wiy

(1 row)

select st_attrintFilter(traj, 'heading', '(]', 5,8) from traj where id = 1;
st_attrintfilter

select st_attrintFilter(traj, 'heading', '[)', 5,8) from traj where id = 1;
st_attrintfilter

select st_attrintFilter(traj, 'heading', '[]', 5,8) from traj where id = 1;
st_attrintfilter

8.7.32. ST_attrFloatFilter

EENGEMHFE, REEEE, SREFERGNNESR, RETRENBEEFERE ($4) .
EE

float8[] ST_attrFloatFilter(trajectory traj, cstring attr_field_name,cstring operator, float8 value);

float8[] ST_attrFloatFilter(trajectory traj, cstring attr_field_name,cstring operator, float8 valuel, float8 valu
e2);

Z2H

SHER iR

traj BT,

attr_field_name BENEMESZIR,

operator .

- - - B B B B8 B ” "

value. valuel BHEEETR,

value2 BHEEELR,

i
AR AfloatIEIETE.

N
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create table traj(id integer, traj trajectory);
insert into traj values(2,ST_makeTrajectory('STPOINT'"::leaftype, 'LINESTRING(-179.48077 51.72814,-179.467
3151.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 5
1.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.82
505,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry, ARRAY['
2017-01-15 09:06:39"::timestamp,'2017-01-15 09:14:48','2017-01-15 09:13:39','2017-01-15 09:16:28','2017-01-1
509:19:48','2017-01-15 09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40','2017-01-15 09:30:28','2017-01-15
09:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 2
1:18:30','2017-01-15 09:48:49'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "float", "length": 8, "null
able" : false,"value":[23.0,23.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.0]1 }}'));
select st_attrFloatFilter(traj, 'heading', '>', 23.0) from traj where id = 2;

st_attrfloatfilter

{72,72,72,72,73,74,73,73,73,73}
(1 row)

8.7.33. ST_attrTimestampgFilter

EENDTEMFR, REEEE, ZREFEFRHFNNER, RESRENEEFRE (H4) .

Bk
timestamp(] ST_attrTimestampFilter(trajectory traj, cstring attr_field_name,cstring operator, timestamp v
alue);

timestamp[] ST_attrTimestampFilter(trajectory traj, cstring attr_field_name,cstring operator, timestamp v
aluel, timestamp value2);

28
SHER iR
traj HIBITR
attr_field_name BENEMESZIR,
operator .
N - B -2 B3 8B B B Bm B
value. valuel BHEEETR,
value2 BHEEELR,
N
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insert into traj values(3,ST_makeTrajectory('STPOINT"::leaftype, st_geomfromtext('LINESTRING (114 35,115
36,116 37)",4326), ARRAY['2010-01-01 14:30"::timestamp, '2010-01-01 15:00', '2010-01-01 15:30'], '{"leafcount

":3, "attributes" : {"heading" : {"type": "timestamp", "nullable" : false,"value":["Fri Jan 01 14:30:00 2010", "F

riJan 01 15:00:00 2010", "Fri Jan 01 15:30:00 2010"1}}}"));

select st_attrTimestampFilter(traj, 'heading', '>', 'Fri Jan 01 15:00:00 2010"::timestamp) from traj where id = 3

b

st_attrtimestampfilter

{"2010-01-01 15:30:00"}
(1 row)

8.7.34. ST_attrNullFilter
EENTEMFR, TRBEATHNNER, REHIXLEHT SR BT,
E207S

trajectory ST_attrNullFilter(trajectory traj, cstring attr_field_name);
trajectory ST_attrNullFilter(trajectory traj, cstring attr_field_name);

28
SHER R
traj MBI R,
attr field_name EENEBHEER.
D%
XEMBLENEEFR,
N
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select st_attrNullFilter(ST_makeTrajectory('STPOINT "::leaftype, 'LINESTRING(-179.48077 51.72814,-179.4673
151.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.
77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.8250
5,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRAY['20

17-01-15 09:06:39'::timestamp,'2017-01-15 09:13:39','2017-01-15 09:14:48','2017-01-15 09:16:28','2017-01-15 0
9:17:48','2017-01-15 09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28','2017-01-15 09:34:40','2017-01-15 09
:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 09:

48:49','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "float", "length": 4, "nullab
le" : true,"value": [23.0,23.0,23.0,null,21.0,21.0,null,72.0,72.0,null,73.0,74.0,73.0,73.0,null,73.0]}}}' ) ,'heading');

st_attrnullfilter

{"trajectory":{"version":1,"type":"STPOINT","leafcount":4,"start_time":"2017-01-15 09:16:28","end_time":
"2017-01-15 09:48:49","spatial":"LINESTRING(-179.46183 51.75378,-179.44845 51.77

186,-179.41001 51.81941,-179.39734 51.83398)","timeline":["2017-01-15 09:16:28","2017-01-15 09:23:19","201
7-01-1509:36:59","2017-01-15 09:48:49"],"attributes":{"leafcount":4,"heading":
{"type":"float","length":4,"nullable":true,"value":[null,null,null,null]}}}}

(1 row)

8.7.35. ST_attrNotNullFilter
EENTEMFR, SRBEANTNITSR, IRE HIX LTSI HE,
BE

trajectory ST_attrNotNullFilter(trajectory traj, cstring attr_field_name);
trajectory ST_attrNotNullFilter(trajectory traj, cstring attr_field_name);

28
SHEWR R
traj MBI,
attr_field_name EENEHEER,
ik
XERMBELENEEFR,
N
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select st_attrNotNullFilter(ST_makeTrajectory('STPOINT'::leaftype, 'LINESTRING(-179.48077 51.72814,-179.4
6731 51.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845
51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.8
2505,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRAY[
'2017-01-15 09:06:39"::timestamp,'2017-01-15 09:13:39','2017-01-15 09:14:48','2017-01-15 09:16:28','2017-01-1
509:17:48','2017-01-15 09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28','2017-01-15 09:34:40','2017-01-15
09:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 0
9:48:49','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "float", "length": 4, "null
able" : true,"value": [23.0,23.0,23.0,null,21.0,21.0,null,72.0,72.0,null,73.0,74.0,73.0,73.0,null,73.0]}}}' ),'headin
g');
st_attrnotnullfilter

{"trajectory":{"version":1,"type":"STPOINT","leafcount":12,"start_time":"2017-01-15 09:06:39","end_time"
:"2017-01-1521:18:30","spatial":"LINESTRING(-179.48077 51.72814,-179.46731 51.7

4634,-179.46502 51.74934,-179.45943 51.75736,-179.4556 51.76273,-179.43419 51.78977,-179.41259 51.81643,-
179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179.39981 51.83095,-

179.39499 51.83709)","timeline":["2017-01-15 09:06:39","2017-01-15 09:13:39","2017-01-15 09:14:48","2017-0
1-1509:17:48","2017-01-15 09:19:48","2017-01-15 09:30:28","2017-01-15 09:34:40
"1'2017-01-1509:38:09","2017-01-15 09:39:18","2017-01-15 09:40:40","2017-01-15 09:47:38","2017-01-15 21:1
8:30"],"attributes":{"leafcount":12,"heading":{"type":"float","length":4,"nulla
ble":true,"value":[23.0,23.0,23.0,21.0,21.0,72.0,72.0,73.0,74.0,73.0,73.0,73.01}}}}

(1 row)

8.7.36. ST _trajAttrsMeanMax
RAEMEAN-MAXE %, TEHES NN ERANIENRKE,
Bk

SETOF recrod ST_trajAttrsMeanMax(trajectory traj, cstring attr_field_name, out interval duration, out float
8 max);

2H
SHAR ik
traj MBI,
attr_field_name BEENBEEER.
1R

Mean-Max EiEEE—NMEHEN, A3EEHEAZEONELHENTSE, BREMEHENRKE.
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[

»y

ZEAL R integerfifloat KB MEMEBM, BIEEREANUL,
BNl

With traj AS (
Select ST_makeTrajectory('STPOINT', 'LINESTRING(1 1,6 6,9 8,10 12)"::geometry,
ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 12:30', '2010-01-01 13:30','2010-01-01 14:30'],
'{"leafcount":4, "attributes":{"velocity": {"type": "float", "length": 8,"nullable" : true,"value": [120.0, 130.0,
140.0,120.0]}, "power": {"type": "float", "length": 4,"nullable" : true,"value": [120.0, 130.0, 140.0, 120.0]}}}') a)
Select st_trajAttrsMeanMax(a, 'velocity') from traj;
st_trajattrsmeanmax
("@ 1hour",135)
("@ 2 hours",130)
("@ 3 hours",127.5)
(3 rows)
With traj AS (
Select ST_makeTrajectory('STPOINT', 'LINESTRING(1 1,6 6,9 8,10 12)"::geometry,
ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 12:30', '2010-01-01 13:30', '2010-01-01 14:30'],
'{"leafcount":4, "attributes":{"velocity": {"type": "float", "length": 8,"nullable" : true,"value": [120.0, 130.0,
140.0,120.0]}, "power": {"type": "float", "length": 4,"nullable" : true,"value": [120.0, 130.0, 140.0, 120.0]}}}') a)
Select (st_trajAttrsMeanMax(a, 'velocity')).* from traj;
duration | max
__________ S
01:00:00 | 135
02:00:00| 130
03:00:00 | 127.5
(3 rows)

8.8. ML HESSBU RN AL TH bR 28
8.8.1. ST_MakeBox

REE EX B AR ENBRANIEIE,

18k
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boxndf ST_MakeBox(geometry geom);

boxndf ST_MakeBox(trajectory traj);

boxndf ST_MakeBox(geometry geom, timestamp ts, timestamp te);
boxndf ST_MakeBox(trajectory traj, timestamp ts, timestamp te);
boxndf ST_MakeBox(timestamp ts, timestamp te);

2H
SHAEWR biiipu
geom FERBNIVIIMEENLENR.
traj FEERBNSMEERNIENR.
ts B B R FFIAETIE,
te EEN BRI ERNE,
1B

SMEEREEENNSMRNR/NSHER .

o NFHF=HNZTEHXNR, REIENNLEENIINEIIE,

o WTiEER BN RMETEERLE LN BHIEA ST_MakeBox(geometry geom, timestamp ts, timestamp te)
IR [B] BARXY R7E BAREY B R W B9 SMELAE

o XIFHIE, ELXNBRSH, WEREHEZANINGIE, EENBRSH, WRETEEEHBEERFHIITLH
SMELAE,

o H1FBoxNDFREBHfloat X R EXR, FUBEINBoxtEESEATFHRANSE, HIUN TR LFFER/NS
LT RECEPRMERR K,

Nl
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WITH geom AS(

SELECT ("POLYGON((12.7243236691148 4.35238368367118,12.9102992732078 1.49748113937676,12.592659
2946053 1.67643963359296' ||

',12.0197574747333 3.19258554889152,12.7243236691148 4.35238368367118))')::geometry a
)
SELECT ST_MakeBox(a),ST_MakeBox(a,'2000-01-01 00:00:10'::timestamp, '2000-01-01 02:13:20"::timestamp) f
rom geom;
st_makebox | st_makebox

BOX2D(12.0197572708 1.49748110771,12.9102993011 4.35238409042) | BOX2DT(12.0197572708 1.497481107
712000-01-01 00:00:09.999999,12.9102993011 4.35238409042 2000-01-01 02:13:20.000381)
With traj AS (
Select ST_makeTrajectory('STPOINT', 'LINESTRING(0 0, 50 50, 100 100)'::geometry,

tsrange('2000-01-01 00:00:00"::timestamp, '2000-01-01 00:01:40"::timestamp),

'{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value":
[120,130,140]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120,130,140]}, "bearing": {"
type": "float", "length": 8, "nullable" : false,"value": [120,130,140]}, "acceleration": {"type": "string", "length
":20, "nullable" : true,"value": ["120","130","140"]}, "active": {"type": "timestamp", "nullable" : false,"value"
:["FriJan 01 11:35:00 2010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01 13:30:00 2010"]}}, "events": [{"2" : "Fri Jan
02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:00 2010"}]}') a
)
SELECT ST_MakeBox(a), ST_MakeBox(a,'1999-12-31 23:00:00'::timestamp, '2000-01-01 00:00:30"::timestamp)
from traj;

st_makebox | st_makebox
+

BOX2DT (0 0 2000-01-01 00:00:00,100 100 2000-01-01 00:01:40) | BOX2DT(0 0 2000-01-01 00:00:00,30 30 2000-0
1-01 00:00:30.000001)

8.8.2. ST _MakeBox{Z|T|2D|2DT|3D|3DT}

B 5 \ERMEBOX,
Bk

boxndf ST_MakeBoxZ(float8 zmin, float8 zmax);

boxndf ST_MakeBoxT (timestamp tmin, timestamp tmax);

boxndf ST_MakeBox2D(float8 xmin, float8 ymin, float8 xmax, float8 ymax);

boxndf ST_MakeBox2DT (float8 xmin, float8 ymin, timestamp tmin, float8 xmax,float8 yax, timestamp tmax);
boxndf ST_MakeBox3D(float8 xmin, float8 ymin, float8 zmin, float8 xmax, float8 ymax, float8 zmax);

boxndf ST_MakeBox3DT (float8 xmin, float8 ymin, float8 zmin, timestamp tmin, float8 xmax, float8 ymax, floa
t8 zmax, timestamp tmax);

2
SHER iR
xmin SMIIERIXE TR
xmax HMEAERIXEH R,

AYRRA: 20211103 248



Bt EUREE- Trajectory SQLE#E = HU4E ZERDS

SHER R

ymin SMELIERIYH TR
ymax HMELIEAY YRR E SR,
zmin SMELIERIZE TR,
zmax HMEIERZE ER.
tmin SMEIERN B IE TR
tmax SMEIAERIBY B4 £ R,

T R

RIFRBBFIEENSHUEIEIE,

HF/MEERNEEfloat KB RR, FRBFIN/ILETERSEXNTFRANSH, FIMNMTRICIIRER/NKLE
FCLMERE X,

N

SELECT ST_MakeBox2d(0,0,3,3);
st_makebox2d
BOX2D(0 0,3 3)
SELECT ST_MakeBox3dt(0,0,3,'2000-01-01 00:00:03"::timestamp, 2,5,4,'2000-01-01 02:46:40"::timestamp);
st_makebox3dt

BOX3DT(0 0 3 2000-01-01 00:00:02.999999,2 5 4 2000-01-01 02:46:40.000476)
(1 row)

8.8.3. ST _BoxndfToGeom
BHMIIESEBIEE L N Geomet ryZEBY
BE

geometry ST_BoxNDFToGeom(boxndf box);

28

SHEWR iR

box IEEHIMEAE,
AR

I ELAE 2 R ALK N Geomet ryZEBY
o NRINIERZHE, Bk A=%Geometry2EE,,

249 > MA4RRZA: 20211103



=EIEERDS BY = #3RE- Trajectory SQL=#=

o MRINBERBZHEE, BHEMN " 4GeometryKE,
o MRILEAELSX. yHEE, NIRENULL,

Nl

select ST_AsText(ST_BoxndfToGeom(ST_MakeBox2dt(0,0,'2000-01-01"::timestamp, 20,20, '2020-01-01"::time
stamp)));
st_astext

POLYGON((00,020,20 20,20 0,0 0))

8.8.4. ST_Has{xy|z|t}
HEEENIBERSESRELEEE,
EE

bool ST_HasXY(boxndf box);

bool ST_HasZ(boxndf box);
bool ST_HasT(boxndf box);

2H

SHEIR iR

box EERIMEIE,
ik

WA EERSESEMTHELEE, ATEENMYEENREXR, IEETRASEELNEIE
EZNI=Y-p

Nl

postgres=i# select ST_hasz(ST_MakeBox2dt(0,0,'2000-01-01"::timestamp, 20,20, '2020-01-01"::timestamp));
st_hasz

postgres=t# select ST_hast(ST_MakeBox2dt(0,0,'2000-01-01"::timestamp, 20,20, '2020-01-01"::timestamp));
st_hast

8.8.5. ST_{X|Y|Z|T}Min
JREXBOXNDF B chig E 4 E /A,

8k
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ZHHEAERDS

float8 ST_XMin(boxndf box);
float8 ST_YMin(boxndf box);
float8 ST_ZMin(boxndf box);
timestamp ST_TMin(boxndf box);

28

SHEWR iR

box EEHIIMEAE,
R

RESMIERB IS EAENR/IME, NRIMBEREBSIEELEER:

o NEEXME. yEEMz4E: RE NaN ,
o RAEtHE: JRE -infinity ,

BN

select ST_xmin(ST_MakeBox2dt(0,0,'2000-01-01"::timestamp, 20,20, '2020-01-01"::timestamp));

st_xmin

select ST_zmax(ST_MakeBox2dt(0,0,'2000-01-01"::timestamp, 20,20, '2020-01-01"::timestamp));

st_zmin

NaN
select ST_tmax(ST_MakeBox2d(0,0, 20,20));
st_tmin

-infinity

8.8.6. ST_{X|Y|Z|T}Max

REUBOXNDFE R chig A E B ATE.
B&

float8 ST_XMax(boxndf box);
float8 ST_YMax(boxndf box);
float8 ST_ZMax(boxndf box);
timestamp ST_TMax(boxndf box);

2H
SHER sk
box EENIMIE,

251
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1R

REUMBEXRBR DS FLEENRAE. NRICERESIEELERN:
o NEEXME. yEEMzAE: RE NaN ,

o RABtHE: JRE -infinity ,

BN

select ST_tmax(ST_MakeBox2dt(0,0,'2000-01-01"::timestamp, 20,20, '2020-01-01"::timestamp));
st_tmax

2020-01-01 00:00:00
select ST_zmin(ST_MakeBox2dt(0,0,'2000-01-01"::timestamp, 20,20, '2020-01-01"::timestamp));
st_zmin

NaN
select ST_tmin(ST_MakeBox2d(0,0, 20,20));
st_tmin

-infinity

8.8.7. ST_ExpandSpatial
BIMEIENZEEEY KEEEHE.
Bk

boxndf ST_ExpandSpatial(boxndf box, float8 len);

28
SHAR Eiiipuy
box BEY KNIMEAE,
len BEY ROKE.
i:: P
MBHMEDFEyzENMEE, TREHDenRE, EREEMentyikE,
BNl

Select ST_ExpandSpatial(ST_MakeBox2dt(0,0,'2000-01-02', 20,20, '2000-03-03'), 4);
st_expandspatial

BOX2DT (-4 -4 2000-01-02 00:00:00,24 24 2000-03-03 00:00:00)

8.9. SMEIIELER T ¥
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BY = #3RE- Trajectory SQLE# Z=H B ERDS

8.9.1. A=

SMEELEE FRARANEFAMNRNEFAMNNKAENNZIGEREREEENTEXE,

HFE5IHRiC
BFERIRCERI D A=ZM:
o HERHEIRIC: &&H&

o &% @

o WEIEIRIE: <@

@ 8
o MMEIIDHEETFEFLIFICHE (FIM.H#&) B, EREFIT Xy 4INEE 1T 4 E L
DR,
o UHEITIDEETEFLIMFCHEM (FlU#ss) B, EREFRNERIHEE, RNEEESxyH
ERNETHE,
“#EFRid

HEFRCERT D AR
o ZHEFRID: /
o tHERRID: #

OFY:
o URLGHEHEIFCH, EREFH 4,
o UHENMEECANGFEN, z4ERICER.

8.9.2. HHREHETF

HBAEMNRMNANN RO BERSHEIEEHEE LHER,
1Bk

{geometry, trajectory, boxndf} /&/ {geometry, trajectory, boxndf}

{trajectory, boxndf} #&i# {trajectory, boxndf}

{geometry, trajectory, boxndf} && {geometry, trajectory, boxndf}

{geometry, trajectory, boxndf} &/& {geometry, trajectory, boxndf}
{trajectory, boxndf} &#& {trajectory, boxndf}

{trajectory, boxndf} &/#& {trajectory, boxndf}

2H
BB fHik
HFEMEH CESSE
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SHEWR R
EFaNsH BRMR.
e

AR M RGNS REIMIE (ST MakeBoxREE M BIBoXNDFER! ) BERERTELE LR,
XENEREEFNT:

o /& : z#EEMER,

o #&# : tHEMRR,

o && : xy“HZTEER.

o &/& : xyz=#HZTEER,

o &#& : xyt ZHRTTHEZL,

o &/H#& : Xyzt=HEFTZHER,

BN

WITH box AS(
SELECT ST_MakeBox3d(0,0,0,5,5,5) a,
ST_MakeBox3dt(6,6, 3,'2010-04-12 00:00:00',8,8,5,'2013-02-01 00:00:00') b
)

SELECT a /&/b AS OpZ, a #&# b AS OpT, a && b AS Op2D, a &/& b AS Op3d, a &#& b AS Op2DT, a &/#& b AS Op3

DT from box;
opz|opt | op2d | op3d | op2dt | op3dt
----- S TSR SRR R S S—

t|t|f |f |f |f

8.9.3. A8 EF

BT AMXN RO EEREEEEEE LEIRMUNRIIEIE.
&k

{geometry, trajectory, boxndf} /@>/ {geometry, trajectory, boxndf}
{trajectory, boxndf} #@># {trajectory, boxndf}

{geometry, trajectory, boxndf} @> {geometry, trajectory, boxndf}
{geometry, trajectory, boxndf} @/> {geometry, trajectory, boxndf}
{trajectory, boxndf} @#=> {trajectory, boxndf}

{trajectory, boxndf} @/#> {trajectory, boxndf}

2H
SHEWR P
BFEMSH BENR,
BErasH WEEWR,
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Bt EUREE- Trajectory SQLE#E = HU4E ZERDS

Py

I A M XS REIIMEIAE (ST MakeBoxEREEMBIBoXNDFEE ) ERERENEE FOSANNRHNIE
E, SwassryaXER.

XENEEEFUNT:

o /@ : EMzEEBEANzEE.,

o #@># : EMtEEBGSHMEE.

o @ : Efixy"#ZREEEMxy"#=(E,

o @& : Lflixyz=#ZEESAMxyz=42d,

o @#> : Aflxyt “HFNZBEI ANt ZHNZT,

o @/i> : Efxyzt = =G A MNxyzt =4 KZ,

N

WITH box AS(
SELECT ST_MakeBox3dt(0,0,0, '2010-01-01 00:00:00',10,10,10, '2012-01-01 00:00:00') a,
ST_MakeBox3dt(6,6,3,'2010-01-01 00:00:00',8,8,5,'2013-01-01 00:00:00') b

)
SELECT a /@>/b AS OpZ, a #@>#b AS OpT,a @>b AS Op2D, a @/> b AS Op3D, a @#>b AS Op2DT,a @/#> b AS

Op3DT from box;
opz | opt | op2d | op3d | op2dt | op3dt
----- L ettt TR EEEL SRR

tf |t [t |[f |f

8.9.4. RESHEF

HAMN RO EERSEREEHEE LEREMNNRNILIE.
Bk

{geometry, trajectory, boxndf} /<@/ {geometry, trajectory, boxndf}
{trajectory, boxndf} #<@# {trajectory, boxndf}

{geometry, trajectory, boxndf} <@ {geometry, trajectory, boxndf}
{geometry, trajectory, boxndf} </@ {geometry, trajectory, boxndf}
{trajectory, boxndf} <#@ {trajectory, boxndf}

{trajectory, boxndf} </#@ {trajectory, boxndf}

2¥
BHER sk
HFEMNSH aang,
HFENEH HEENE,
ik

FIRFEMXTRAIMIIE (BHST MakeBoxBRE 4R AIBoXNDFER! ) BEERENEE LES AN RNINE
E, SastraXiER,
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=EIEERDS BY = #3RE- Trajectory SQL=#=

XENREESEFNT:

o <@/ : EMzEEHRANzEERS.,

o #<@# : EMtHERGMEEES,

o <@ : Efixy"#=EEANxy"4£=EEE.,

o <@ : Afixyz=#=EHEANxyz=4=EEE,
o <#@ : Afixyt _#HR =AMyt _HNZ=ES,

o <#@ : Afixyzt ZH#NZHEEMxyzt ZLNZTE R,

Nl

WITH box AS(
SELECT ST_MakeBox3dt(0,0,0, '2010-01-01 00:00:00',10,10,10, '2012-01-01 00:00:00') a,
ST_MakeBox3dt(6,6,3,'2010-01-01 00:00:00',8,8,5,'2013-01-01 00:00:00') b
)
SELECT b /<@/aAS OpZ, b #<@# aAS OpT,b <@ a AS Op2D, b </@ a AS Op3D, b <#@ a AS Op2DT, b </#@ a AS
Op3DT from box;
opz | opt | op2d | op3d | op2dt | op3dt
----- L e Ieen e SRR

tf [t [t |f |f

8.10. = jEl X A& F B
8.10.1. ST _intersects

EENBRBNNERAEBRESELERR.
Bk

boolean ST_intersects(trajectory traj, tsrange range, geometry g);
boolean ST_intersects(trajectory traj, timestamp t1, timestamp t2, geometry g);

2
SHEW iR
traj MBI,
t1 FHIAETIE .
t2 LRETIE,
range BB ER
g JIRCPSE
o
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Select ST_intersects(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(0 0,5 5,9 9)"::geometry) from t
raj_table;

8.10.2. ST _equals
EENBXEBNNBRM IR =EB2EHEE,
BE

boolean ST_equals(trajectory traj, tsrange range, geometry g);
boolean ST_equals(trajectory traj, timestamp t1, timestamp t2, geometry g);

28
SHER R
traj I BUSOE-
t FHIAESIE
t2 L5REYIE,
range BB ER .
g JIRGIPSE
o

Select ST_equals(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(0 0,55, 9 9)'::geometry) from traj
_table;

8.10.3. ST _distanceWithin
EENBXENNTRBLE/ANREREEEBEZR,
BE

boolean ST_distanceWithin(trajectory traj, tsrange range, geometry g, float8 d);
boolean ST_distanceWithin(trajectory traj, timestamp t1, timestamp t2, geometry g, float8 d);

2
SHER iR
traj MBI,
t FHIREYIE
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SHEWR R

t2 HEREYIE,

range B B ER

g JIRCPOE S

d B,
BN

Select ST_distanceWithin(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(0 0, 5 5,9 9)'::geometry, 1
0) from traj_table;

8.11. =g 41

8.11.1. ST_intersection
K[ENBRNNBMEEN VAN RNTHERLE, REARLEFHNETR,
EiA

trajectory[] ST_intersection(trajectory traj, tsrange range, geometry g);
trajectory[] ST_intersection(trajectory traj, timestamp t1, timestamp t2, geometry g);

28
SHAMR R
traj BT,
t1 FrIREYIE
t2 LEREYIE,
range NI
g JIRCPSE
P
MRPDBVUEANRMILEANREZS IR, WREZNFHT.
N

Select ST_intersection(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(0 0, 5 5,9 9)"::geometry) fro
m traj_table;
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8.11.2. ST _difference
KENBRNNBMNEEN VAN RNTHEELE, REARLEFHNETR,
Bk

trajectory ST_difference(trajectory traj, tsrange range, geometry g);
trajectory ST_difference(trajectory traj, timestamp t1, timestamp t2, geometry g);

2H
SHER R
traj L BU S
t1 FraESIE.,
t2 ZRETE,
range BB ER .
g JIRCIPSE 8
=0

Select ST_difference(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(0 0, 5 5, 9 9)'::geometry) from
traj_table;

8.12. ZEA It
8.12.1. ST nearestApproachPoint

EENBRNABDHE SEETNREVERER.
&k

geometry ST_nearestApproachPoint(trajectory traj, tsrange range, geometry g);
geometry ST_nearestApproachPoint(trajectory traj, timestamp t1, timestamp t2, geometry g);

2
SHER iR
traj MBI R,
t1 FHIRESIE .
t2 LERETIE,
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SHER iR

range BB ER .

g JIREIPOE
~ Bl

Select ST_nearestApproachPoint(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(0 0,5 5,9 9)"::geo

metry) from traj_table;

8.12.2. ST nearestApproachDistance
EENBRNND PRI SEENANKRKEEES,
Bk

float8 ST_nearestApproachDistance(trajectory traj, tsrange range, geometry g);
float8 ST_nearestApproachDistance(trajectory traj, timestamp t1, timestamp t2, geometry g);

2
SHEWR R
traj LIBUPIE N
t1 FHaEdE,
t2 45REYIE,
range BB ER .
g JIRCIPSE 8
o]

Select ST_nearestApproachDistance(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(0 0,5 5,9 9)"::

geometry) from traj_table;

8.13. W= XA HIbT

8.13.1. ST _intersects
EENEXENPBRIMNBR2EEHER.

7S

> MA4RRA: 20211103

260



Bt EUREE- Trajectory SQLE#E = HU4E ZERDS

boolean ST_intersects(trajectory trajl, trajectory traj2);
boolean ST_intersects(trajectory trajl, trajectory traj2, tsrange range);
boolean ST_intersects(trajectory trajl, trajectory traj2, timestamp t1, timestamp t2);

2
SHEW R
traj HIBITR
t1 FrARSIE,
t2 HEREYIE,
range BB ER
N

Select ST_intersects((Select traj from traj_table where id=1), (Select traj from traj_table where id=2), '2010-1
-113:00:00','2010-1-1 14:00:00');

8.13.2. ST _equals
15 E X ENPBR I MNER 2= B2 ERE,
BE

boolean ST_equals(trajectory trajl, trajectory traj2, tsrange range);
boolean ST_equals(trajectory trajl, trajectory traj2, timestamp t1, timestamp t2);

2H
SHER R
traj 2 BUSOE -
t FHIABSIE
t2 L5REYIE,
range BB R .
N

Select ST_equals((Select traj from traj_table where id=1), (Select traj from traj_table where id=2), '2010-1-1
13:00:00', '2010-1-1 14:00:00');
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8.13.3. ST _distanceWithin
EENBXENNTRIBAENTR2ZEEEREEBSZA,
Bk

boolean ST_distanceWithin(trajectory trajl, trajectory traj2, tsrange range, float8 d);
boolean ST_distanceWithin(trajectory trajl, trajectory traj2, timestamp t1, timestamp t2, float8 d);

28
SHER R
traj BRI,
t FrIREYIE .
t2 LEREYIE,
range BB ER .
d EEES.
N

Select ST_distanceWithin((Select traj from traj_table where id=1), (Select traj from traj_table where id=2), '2
010-1-1 13:00:00', '2010-1-1 14:00:00', 100);

8.13.4. ST _durationWithin
EENEXENPTEIMNEER2EIER (ZEERXR) NNEREZEREEREENBXER,
Bk

boolean ST_durationWithin(trajectory trajl, trajectory traj2, tsrange range, interval i );
boolean ST_durationWithin(trajectory trajl, trajectory traj2, timestamp t1, timestamp t2, intervali);

28
SHAMR R
traj BN R,
t FHABSIE
t2 LEREYIE,
range BB ER .
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SHEWR i

i iNTEIEEN

i1
MBENBZRESERNR, EE— I HEDFEERRANFTEER.
B

Select ST_durationWithin((Select traj from traj_table where id=1), (Select traj from traj_table where id=2), '2
010-1-113:00:00','2010-1-1 14:00:00', INTERVAL '30s');

8.13.5. ST_{Z|T|2D|2DT|3D|3DT}Intersects
ST_ndintersectsiR¥, FIMTIEENH MY RERENLIRH EREEXR.
B

bool ST_{2D|3D}Intersects(geometry geom, trajectory traj);

bool ST_{2D|3D}Intersects(trajectory traj, geometry geom);

bool ST_{2D|3D}Intersects(geometry geom, trajectory traj, timestamp ts, timestamp te);

bool ST_{2D|3D}Intersects(trajectory traj, geometry geom, timestamp ts, timestamp te);

bool ST_{Z|T|2D|2DT|3D|3DT}Intersects(boxndf box, trajectory traj);

bool ST_{Z|T|2D|2DT|3D|3DT}Intersects(trajectory traj, boxndf box);

bool ST_{Z|T|2D|2DT|3D|3DT}Intersects(boxndf box, trajectory traj, timestamp ts, timestamp te);
boolST_{Z|T|2D|2DT|3D|3DT}Intersects(trajectory traj, boxndf box, timestamp ts, timestamp te);
bool ST_{2D|2DT|3D|3DT}Intersects(trajectory trajl, trajectory traj2);

bool ST_{2D|2DT|3D|3DT}Intersects(trajectory trajl, trajectory traj2, timestamp ts, timestamp te);

2
SHEMR R
geom SEHRNIANER,
traj BEHMNNDTN R, HE-EFRTNRENT.,
trajl FEHAWRNNBN SR, HEFEFRBRAEDIE,
traj2 BEHMNITN R, HE=EFRTNRENT.
box EEHMAIIEENR,
ts WMETE, RNRIE EVERFIA N BB R FHTE,
te WEHE, RRRENEENEREEERFHE,
P
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EREEHEL, ROFRHAMOAINR (DE—THE-NTSH) NERER. S TREENEE, $H
MAERERHITHIN,

MERHEEtsHteBH, FREBHMBONR (traj, Ztrajlfltraj2) 2E[ts te]fd @ RN FIHE; MR
RYAGAEtsHte2H, FRESEHMBOXR (traj, Straj1fltra2) 2=EHHT,

EH#EEE ST Intersects(...) HREIEXSTFIEE ST_2DIntersects(...) (ERRNEHEDT—DAJANR)
Iy ST_3DTIntersects(...) (HBIENSHIARNLIR) .

Nl

WITH traj AS(
SELECT (' {"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"2000-01-01 03:15:42","

end_time":"2000-01-01 05:16:43",' ||

""spatial":"LINESTRING(2 2 0,33.042158099636 36.832684322819 0,47.244002354518 47.230026333034 0,
64.978971942887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)",' ||

""timeline":["2000-01-01 03:15:42","2000-01-01 03:39:54","2000-01-01 04:04:06","2000-01-01 04:28:18","
2000-01-01 04:52:31","2000-01-01 05:16:43"]}}")::trajectory a,

('{"trajectory":{"version":1,"type":"STPOINT","leafcount":4,"start_time":"2000-01-01 02:17:58.656079"
,"end_time":"2000-01-01 03:43:59.620923",' ||

""spatial":"LINESTRING(40 2 0,15.17549143297 51.766017656152 0,1.444002354518 69.630026333034 0,3
700)","timeline":["2000-01-01 02:17:58.656079",' ||

'"2000-01-01 02:46:38.977693","2000-01-01 03:15:19.299307","2000-01-01 03:43:59.620923"1]}}')::trajecto
ryb
)
SELECT ST_2dIntersects(a,b), ST_2dtIntersects(a,b), ST_3dIntersects(a,b), ST_3dtIntersects(a,b) from traj;
st_2dintersects | st_2dtintersects | st_3dintersects | st_3dtintersects

+ + +

t |f It |f

8.13.6. ST _{2D|2DT|3D|3DT}Intersects_IndexLeft

ST_ndintersects_IndexLeft&%s, FIBIEEMNR NN REEENLIH LREHER, HIEEERE—1TEH
FrERFIRZRS],

Bk

boolST_{2D|2DT|3D|3DT}Intersects_IndexLeft(trajectory trajl, trajectory traj2, timestamp ts, timestamp te)

-

2H
SHEW iR
trajl FEAMNNDBNR, HEFEFREHREIE,
traj2 BEHAMBPNBN R, HEFEFRERRAND,
ts WMEE, RIRILEEMEN TR0 BB F .,
te WMfERE, RRIRULE BN SR BB FHIE,
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iR

ST ndintersectsPREFEEHI MR ZFHFREHEIZIEY (ENEA ST_{2D|2DT|3D|3DT}ntersects(trajectory
trajl, trajectory traj2, timestamp ts, timestamp te) K& BY) , RELEBEHIMEERRDHBZIE—IAEY
&5, ARSTERIMINITETFHE,

AT LAER ST_ndintersects_IndexLeft(...) H#, FILIREFERAE—NSHAENS LRSS, BEHE
FFeH.

BN

EXPLAIN SELECT count(*) FROM sqltr_test_trajs WHERE ST_2DIntersects_IndexLeft(traj, ST_makeTrajectory
('STPOINT', 'LINESTRING(-70 -30, - 72 -34, -73 -35)"::geometry, '[2000-01-01 00:01:30, 2000-01-01 00:15:00)"::tsr
ange,

'{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value": [120,130,14
0]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120,130,140]}, "bearing": {"type": "flo
at", "length": 8, "nullable" : false,"value": [120,130,140]}, "acceleration": {"type": "string", "length": 20, "null
able" : true,"value": ["120","130","140"]}, "active": {"type": "timestamp", "nullable" : false,"value": ["Fri Jan
01 11:35:00 2010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01 13:30:00 2010"]}}, "events": [{"2" : "Fri Jan 02 15:00:0
02010"},{"3": "FriJan 02 15:30:00 2010"}]}"), ST_PGEpochToTS(0), ST_PGEpochToTs(7000));

Aggregate (cost=4201.04..4201.05 rows=1 width=8)

-> Bitmap Heap Scan on sqltr_test_trajs (cost=98.64..4199.77 rows=505 width=0)

Recheck Cond: ('BOX2DT(-73 -35 2000-01-01 00:01:29.999994,-70 -30 2000-01-01 00:15:00)"::boxndf &#& tr
aj)

Filter: _st_2dintersects(traj, '{"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"2
000-01-01 00:01:30","end_time":"2000-01-01 00:15:00","spatial":"LINESTRING(-70 -30,-72 -34,-73 -35)","timeli
ne":["2000-01-01 00:01:30","2000-01-01 00:08:15","2000-01-01 00:15:00"],"attributes":{"leafcount":3,"velocit
y":{"type":"integer","length":2,"nullable":true,"value":[120,130,140]},"accuracy":{"type":"float","length":4,
"nullable":false,"value":[120.0,130.0,140.0]},"bearing":{"type":"float","length":8,"nullable":false,"value":[12
0.0,130.0,140.0]},"acceleration":{"type":"string","length":20,"nullable":true,"value":["120","130","140"]},"a
ctive":{"type":"timestamp","length":8,"nullable":false,"value":["2010-01-01 11:35:00","2010-01-01 12:35:00"
,"2010-01-01 13:30:00"]}},"events":[{"2":"2010-01-02 15:00:00"},{"3":"2010-01-02 15:30:00"}]}}":;trajectory, '20
00-01-01 00:00:00"::timestamp without time zone, '2000-01-01 01:56:40"::timestamp without time zone)

-> Bitmap Index Scan on sqltr_test_traj_gist_2dt (cost=0.00..98.51 rows=1515 width=0)

Index Cond: (traj &#& 'BOX2DT(-73 -35 2000-01-01 00:01:29.999994,-70 -30 2000-01-01 00:15:00)"::boxnd

8.13.7. ST_{2D|2DT|3D|3DT}DWithin
ST_ndDWithini £, FIBIEENM NN REEEN LI ERETEBENTFETE—LEE.

18k
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bool ST_{2D|3D}DWithin(geometry geom, trajectory traj, float8 dist);

bool ST_{2D|3D}DWithin(trajectory traj, geometry geom, float8 dist);

bool ST_{2D|3D}DWithin(geometry geom, trajectory traj, timestamp ts, timestamp te, float8 dist);

bool ST_{2D|3D}DWithin(trajectory traj, geometry geom, timestamp ts, timestamp te, float8 dist);

bool ST_{2D|2DT|3D|3DT}DWithin(boxndf box, trajectory traj, float8 dist);

bool ST_{2D|2DT|3D|3DT}DWithin(trajectory traj, boxndf box, float8 dist);

bool ST_{2D|2DT|3D|3DT}DWithin(boxndf box, trajectory traj, timestamp ts, timestamp te, float8 dist);

bool ST_{2D|2DT|3D|3DT}DWithin(trajectory traj, boxndf box, timestamp ts, timestamp te, float8 dist);
boolST_{2D|2DT|3D|3DT}DWithin(trajectory trajl, trajectory traj2, float8 dist);

bool ST_{2D|2DT|3D|3DT}DWithin(trajectory trajl, trajectory traj2, timestamp ts, timestamp te, float8 dist);

28
SHER iR
geom SEHIBHIOXNSR,
traj FEHANNNBN SR, HEFEFNENRAEDE,
trajl BEHAMNITN R, SE~EFRTNRENT.,
traj2 FEHMNRDN R, HEFFEFRTNREHT,
box BEHIMNIBENR,
ts WEE, RRRENEENFREEEERFHE,
te WMFTE, FRRILET EEN R A B FHIE,
dist BENIRFRE.,

P

o X F2DM3DEIDWithiniRfE, HANHIMRMEE LR == LHKY (X NEgeometrykR ) B&IE
BINTETAEE.

o X F2DTFI3DTHIDWithin#RiE, EMNHKRERSEE—NER LEREEE LNEBNTFEFTILE
=8

MRRHEStsMteSH, XRFEHAMONR (traj, Htraj1fltra)2) R2E[ts te]BRRANFHE; WR
RYAELStsMteSH, RRRBHMBIXNR (traj, Htraj1ftra2) BTEHNE.

BEi#EEE ST DistanceWithin(..) REIEHFIHE ST_2DDWithin(...) (EHRENESHEDI—PRILEANS)
= ST_3DTDWithin(...) (ZFEITRNSHEIIANTHR) ,

Nl
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WITH traj AS(
Select ST_makeTrajectory('STPOINT', 'LINESTRING(0 0 10, 50 0 10, 100 0 10)'::geometry,
('["|| ST_PGEpochToTS(0) || ', || ST_PGEpochToTS(100) || ')')::tsrange,
'{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value":
[120,130,140]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120,130,140]}, "bearing": {"
type": "float", "length": 8, "nullable" : false,"value": [120,130,140]}, "acceleration": {"type": "string", "length
": 20, "nullable" : true,"value": ["120","130","140"]}, "active": {"type": "timestamp", "nullable" : false,"value"
:["FriJan 01 11:35:00 2010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01 13:30:00 2010"]}}, "events": [{"2" : "Fri Jan
02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:00 2010"}}') a,
ST_makeTrajectory('STPOINT', 'LINESTRING(0 20, 50 20, 100 20)'::geometry,
('['|| ST_PGEpochToTS(0) ||',' || ST_PGEpochToTS(100) ||')')::tsrange,
'{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value":
[120,130,140]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120,130,140]}, "bearing": {"
type": "float", "length": 8, "nullable" : false,"value": [120,130,140]}, "acceleration": {"type": "string", "length
":20, "nullable" : true,"value": ["120","130","140"]}, "active": {"type": "timestamp", "nullable" : false,"value"
:["FriJan 01 11:35:00 2010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01 13:30:00 2010"]}}, "events": [{"2" : "Fri Jan
02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:00 2010"}]}') b
)
SELECT ST_2dDWithin(a,b, ST_PGEpochToTS(0),ST_PGEpochToTS(49), 19), ST_3dDWithin(a,b, ST_PGEpoch
ToTS(0),ST_PGEpochToTS(49), 19),
ST_2dDWithin(a,b, ST_PGEpochToTS(0),ST_PGEpochToTS(50), 20), ST_3dDWithin(a,b, ST_PGEpochToT
S(0),ST_PGEpochToTS(50), 20),
ST_2dDWithin(a,b, ST_PGEpochToTS(0),ST_PGEpochToTS(70),21), ST_3dDWithin(a,b, ST_PGEpochToT
S(0),ST_PGEpochToTS(70), 21),
ST_2dtDWithin(a,b, ST_PGEpochToTS(0),ST_PGEpochToTS(49), 19), ST_3dtDWithin(a,b, ST_PGEpochTo
TS(0),ST_PGEpochToTS(49), 19),
ST_2dtDWithin(a,b, ST_PGEpochToTS(0),ST_PGEpochToTS(50), 20), ST_3dtDWithin(a,b, ST_PGEpochTo
TS(0),ST_PGEpochToTS(50), 20),
ST_2dtDWithin(a,b, ST_PGEpochToTS(0),ST_PGEpochToTS(70),21), ST_3dtDWithin(a,b, ST_PGEpochTo
TS(0),ST_PGEpochToTS(70), 21) from traj;
NOTICE: One or both of the geometries is missing z-value. The unknown z-value will be regarded as "any val
ue"
NOTICE: One or both of the geometries is missing z-value. The unknown z-value will be regarded as "any val
ue"
st_2ddwithin | st_3ddwithin | st_2ddwithin | st_3ddwithin | st_2ddwithin | st_3ddwithin | st_2dtdwithin | st
_3dtdwithin | st_2dtdwithin | st_3dtdwithin | st_2dtdwithin | st_3dtdwithin

8.13.8. ST_{2D|2DT|3D|3DT}DWithin_IndexLeft

ST_ndDwithin_IndexLeft K%, ¥IMiiEEHNRM MY RERENLITH LREEB/NTSTE—LEE, HiE
EFERAE— I SHAENSINES],

EiE
bool ST_{2D|2DT|3D|3DT}DWithin_IndexLeft(trajectory trajl, trajectory traj2, float8 dist);

bool ST_{2D|2DT|3D|3DT}DWithin_IndexLeft(trajectory trajl, trajectory traj2, timestamp ts, timestamp te, fl
oat8 dist);
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24
SHBWR R
trajl FEAMNNDNR, HEFEFRBIIREIE,
traj2 FEHANRNNDBNSR, HEFFEFNENRAEDE,
ts WMEE, RIRILETEME T A B BB F 3.
te WMfERE, FRRIRULE EEN R BB FHIE,
dist EENIERE.,

i1

2 ST ndDWithin(...) #REFS KRN MNIAFIE (BDIEA ST {2DI2DTI3DI3DTIDWithin(traiectorv trail.
traiectorv trai2. float8 dist) 3§ ST_{2D|2DT|3D|3DT}DWithin(trajectory trajl, trajectory traj2, timestamp ts,
timestamp te, float8 dist) R#(HY) , HIERELEFIBNSERBNFINERES], EESwREIEIHETFHE.

HATTLAERST _ndDwithin_IndexLeft R F TS EFEAE — M SHAAT NS LHRS], MBREITEFF
H.

Nl

EXPLAIN SELECT count(*) FROM sqltr_test_trajs WHERE ST_3DTDWithin_IndexLeft(traj, ST_makeTrajectory(
'STPOINT', 'LINESTRING(-70 -30, -72 -34, -73 -35)"::geometry, '[2000-01-01 00:01:30, 2000-01-01 00:15:00)"::tsra
nge,

'{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value": [120,130,14
0]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120,130,140]}, "bearing": {"type": "flo
at", "length": 8, "nullable" : false,"value": [120,130,140]}, "acceleration": {"type": "string", "length": 20, "null
able" : true,"value": ["120","130","140"]}, "active": {"type": "timestamp", "nullable" : false,"value": ["Fri Jan
0111:35:002010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01 13:30:00 2010"1}}, "events": [{"2" : "Fri Jan 02 15:00:0
02010"},{"3" : "Fri Jan 02 15:30:00 2010"}]}'), 2);

Aggregate (cost=4341.89..4341.90 rows=1 width=8)

-> Bitmap Heap Scan on sqltr_test_trajs (cost=103.31..4340.56 rows=529 width=0)

Recheck Cond: ('BOX2DT(-75 -37 2000-01-01 00:01:29.999994,-68 -28 2000-01-01 00:15:00)"::boxndf &/#& tr
aj)

Filter: _st_3dtdwithin(traj, '{"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"20
00-01-01 00:01:30","end_time":"2000-01-01 00:15:00","spatial":"LINESTRING(-70 -30,-72 -34,-73 -35)","timelin
e":["2000-01-01 00:01:30","2000-01-01 00:08:15","2000-01-01 00:15:00"],"attributes":{"leafcount":3,"velocity
"{"type":"integer","length":2,"nullable":true,"value":[120,130,140]},"accuracy":{"type":"float","length":4,"
nullable":false,"value":[120.0,130.0,140.0]},"bearing":{"type":"float","length":8,"nullable":false,"value":[120
.0,130.0,140.0]},"acceleration":{"type":"string","length":20,"nullable":true,"value":["120","130","140"]},"act
ive":{"type":"timestamp","length":8,"nullable":false,"value":["2010-01-01 11:35:00","2010-01-01 12:35:00","
2010-01-01 13:30:00"]}},"events":[{"2":"2010-01-02 15:00:00"},{"3":"2010-01-02 15:30:00"}]}}'::trajectory, '2"::d
ouble precision)

-> Bitmap Index Scan on sqltr_test_traj_gist_2dt (cost=0.00..103.18 rows=1586 width=0)

Index Cond: (traj &/#& 'BOX2DT(-75 -37 2000-01-01 00:01:29.999994,-68 -28 2000-01-01 00:15:00)"::boxn
df)

8.13.9. ST_{T|2D|2DT|3D|3DT}Contains
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ST_ndContainsiR#1, ¥IME—NSEFAXNINRERENLITE LREERE - N SHANNIIXNR,
Bk

bool ST_TContains(tsranger, trajectory traj);

bool ST_TContains(trajectory traj, tsranger);

bool ST_2DContains(geometry geom, trajectory traj);

bool ST_2DContains(trajectory traj, geometry geom);

bool ST_2DContains(geometry geom, trajectory traj, timestamp ts, timestamp te);

bool ST_2DContains(trajectory traj, geometry geom, timestamp ts, timestamp te);
boolST_{2D|2DT|3D|3DT}Contains(boxndf box, trajectory traj);

bool ST_{2D|2DT|3D|3DT}Contains(boxndf box, trajectory traj, timestamp ts, timestamp te);

28
SHER R
geom FEHNI AR,
traj FEANNNDBNSR, HEF=EFRBRAEDE,
box BEHIMAIBENR,
r FEAIENNESEE.
ts WMETE, RNRIEEERFIAN BB R FHE,
te WMFFTE, RRIRILET B9 45 3R b9 B8 BN F ik
Ep%

HE—TSHEBRIE-TSH.

o XfFgeometry%E, BRIIFZHIRE, AHHMHDTH—ENBRANFREN_HKY, 258
ARRE S FHAENgeomA,

o XfFboxndffEAE— 1S, trajectoryfEAE M SHEIContainsilEy, BHMSMNEENSE (HFH
) EEENSE LREELENINEETCERN. MRIMEE. NBHFREFAESENMIENEE, W
RS EBVERE, BIXSILAA4RH B 5% B contains® 4,

7

@ 389 #B4>geometry3E (HIPOLYHEDRALSURFACE) EBIARIEST ContainsiBfe.

BN
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WITH traj AS(
Select ST_makeTrajectory('STPOINT', 'LINESTRING(0 0, 50 50, 100 100)"::geometry,
('["|| ST_PGEpochToTS(0) || ', || ST_PGEpochToTS(100) || ')')::tsrange,
'{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value":
[120,130,140]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120,130,140]}, "bearing": {"
type": "float", "length": 8, "nullable" : false,"value": [120,130,140]}, "acceleration": {"type": "string", "length
": 20, "nullable" : true,"value": ["120","130","140"]}, "active": {"type": "timestamp", "nullable" : false,"value"
:["FriJan 01 11:35:00 2010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01 13:30:00 2010"]}}, "events": [{"2" : "Fri Jan
02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:00 2010"}]}") b,
ST_MakeBox3dt(0,0,0,ST_PgEpochToTS(0), 50,50,50, ST_PgEpochToTS(49)) a

)
SELECT ST_2dContains(a,b,ST_PGEpochToTS(0), ST_PGEpochToTS(49)), ST_3dContains(a,b,ST_PGEpochT
oTS(0), ST_PGEpochToTS(49)),

ST_2dtContains(a,b,ST_PGEpochToTS(0), ST_PGEpochToTS(49)), ST_3dtContains(a,b,ST_PGEpochToTS
(0), ST_PGEpochToTS(49)),

ST_2dContains(a,b,ST_PGEpochToTS(0), ST_PGEpochToTS(50)), ST_3dContains(a,b,ST_PGEpochToTS(
0), ST_PGEpochToTS(50)),

ST_2dtContains(a,b,ST_PGEpochToTS(0), ST_PGEpochToTS(50)), ST_3dtContains(a,b,ST_PGEpochToTS
(0), ST_PGEpochToTS(50)),

ST_2dContains(a,b,ST_PGEpochToTS(0), ST_PGEpochToTS(70)), ST_3dContains(a,b,ST_PGEpochToTS(
0), ST_PGEpochToTS(70)),

ST_2dtContains(a,b,ST_PGEpochToTS(0), ST_PGEpochToTS(70)), ST_3dtContains(a,b,ST_PGEpochToTS
(0), ST_PGEpochToTS(70)) from traj;
st_2dcontains | st_3dcontains | st_2dtcontains | st_3dtcontains | st_2dcontains | st_3dcontains | st_2dtcont
ains | st_3dtcontains | st_2dcontains | st_3dcontains | st_2dtcontains | st_3dtcontains

8.13.10. ST_{T|2D|2DT|3D|3DT}Within

ST_ndwithinig 8, HIiE—PSHAMNNANREREENLIRH EEEREETE NP SHAYNEN
g,

Bk

bool ST_TWithin(tsrange r, trajectory traj);

bool ST_TWithin(trajectory traj, tsrange r);

bool ST_2DWithin(geometry geom, trajectory traj);

bool ST_2DWithin(trajectory traj, geometry geom);

bool ST_2DWithin(geometry geom, trajectory traj, timestamp ts, timestamp te);

bool ST_2DWithin(trajectory traj, geometry geom, timestamp ts, timestamp te);

bool ST_{2D|2DT|3D|3DT}Within(trajectory traj, boxndf box);

bool ST_{2D|2DT|3D|3DT}Within(trajectory traj, boxndf box, timestamp ts, timestamp te);

2H
SHAER R
geom FEHBE AR,

XH4ERA: 20211103 270



Bt EUREE- Trajectory SQLE#E = HU4E ZERDS

SHEWR biiipuy

traj FEANMNNDBNR, HEFFEFNENRENE,

box FEHAMNIEENR,

r BEHRNNESEE

ts WMfEE, RIRILETEME TR B B8 B F 3.

te WfEfE, RRIRULE RN SR BB FHIE,
1B

HME—TSHEERESTENSH, SNHNTHEE-ITSHSE-NSHIRHIST _ndContainsik .

@ 88 #BHgeometry2E (HIPOLYHEDRALSURFACE) BEIARIIEST Withini{E.

Nl

WITH traj AS(
SELECT (' {"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"2000-01-01 03:15:42","
end_time":"2000-01-01 05:16:43",' ||
""spatial":"LINESTRING(2 2 0,33.042158099636 36.832684322819 0,47.244002354518 47.230026333034 0,
64.978971942887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)",' ||
""timeline":["2000-01-01 03:15:42","2000-01-01 03:39:54","2000-01-01 04:04:06","2000-01-01 04:28:18","
2000-01-01 04:52:31","2000-01-01 05:16:43"]}}')::trajectory a,
'LINESTRING(2 2 0,33.042158099636 36.832684322819 0,47.244002354518 47.230026333034 0,64.9789719
42887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)'::geometry b

)
SELECT ST_2dWithin(b,a) from traj;
st_2dwithin

8.14. B =418
8.14.1. ST _intersection

7E B 18) BR BBV R 23047 3 R B (8] R _E BB s R 2 [ B = 8] IntersectionfbEE,
Bk

geometry ST_intersection(trajectory trajl, trajectory traj2, tsrange range);
geometry ST_intersection(trajectory trajl, trajectory traj2, timestamp t1, timestamp t2);

W

%Sl
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SHEW R

trajl HIBXIR,

traj2 MBI R2,

t1 FraESiE .,

t2 LRETIE,

range BB ER .
N

Select ST_intersection((Select traj from traj_table where id=1), (Select traj from traj_table where id=2), '201
0-1-113:00:00','2010-1-1 14:00:00');

8.15. =41t
8.15.1. ST _nearestApproachPoint

8 E B A R TNB2 P F R BERES
P
geometry ST_nearestApproachPoint(trajectory trajl, trajectory traj2);

geometry ST_nearestApproachPoint(trajectory trajl, trajectory traj2,tsrange range);
geometry ST_nearestApproachPoint(trajectory trajl, trajectory traj2, timestamp t1, timestamp t2);

28
SHAMR iR
trajl MR,
traj2 MBI R2,
t FHIABSIE
t2 L5REYIE,
range BB R .
N

Select ST_nearestApproachPoint((Select traj from traj_table where id=1), (Select traj from traj_table where
id=2),'2010-1-1 13:00:00', '2010-1-1 14:00:00');
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8.15.2. ST nearestApproachDistance
B E A RIPBTFNE 2R R B REPIEERS.
EiA

float8 ST_nearestApproachDistance(trajectory traj, trajectory traj2);

float8 ST_nearestApproachDistance(trajectory traj, trajectory traj2, tsrange range);
float8 ST_nearestApproachDistance(trajectory traj, trajectory traj2, timestamp t1, timestamp t2);

2H
SHEWR R
trajl BN R,
traj2 MBI R2,
t1 FHRESE,
t2 HEREYIE,
range BB ER o
N

Select ST_nearestApproachDistance((Select traj from traj_table where id=1), (Select traj from traj_table wh
ere id=2),'2010-1-1 13:00:00', '2010-1-1 14:00:00');

8.16. EEM=

8.16.1. ST _length
RE—FNBNTRIKE, BAAX,
EED7N

float8 ST_length(trajectory traj, integer srid default 0);

2H

SHER R

traj HIBITR

sird PIBRALRN=ESEE, HIAA0 (4326) .
P

273 > MA4RRZA: 20211103



=EIEERDS BY = #3RE- Trajectory SQL=#=

RIBNBsridBEHHEWIKREKE, B AKX, BEtrajectoryW R SBHsridE, tRtrajectoryXdK3&H srid
B, @RS sridisE, MRsirdIRE, REUEEIASidRA326,

BN

select st_length(traj) from traj where id = 2;
st_length

13494.6660605311
(Lrow)

8.16.2. ST_euclideanDistance
HER MBS RZBEHRLEBER.
BE

float ST_euclideanDistance(trajectory trajl, trajectory traj2);

Z2H
SHER iR
trajl HIBRTSR,
traj2 MBI R2,
R
EBEEHTTIRERLE,
N

Select ST_euclideanDistance((Select traj from traj_table where id=1), (Select traj from traj_table where id=2

));

8.16.3. ST_mdistance
HERTXNRPEEHERNEERNRLEBGES,
Bk

float[] ST_mdistance(trajectory trajl, trajectory traj2);

2#
SHEWR iR
trajl LEIBUSSE-SIR
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SHEHR sk

traj2 PBRR2,
1P
REDIRELLE,
Bl

Select ST_mDistance((Select traj from traj_table where id=1), (Select traj from traj_table where id=2));

8.17. HHIAE A #r
8.17.1. ST _lcsSimilarity

HEETFLCSS (Longest Common Sub Sequence) EiEBIRSFHTEAIEMNE .
A
integer ST_lcsSimilarity(trajectory trajl, trajectory traj2, float8 dist, distanceUnit unit default 'M");

integer ST_lcsSimilarity(trajectory trajl, trajectory traj2, float8 dist, interval lag, distanceUnit unit default '
M');

2#
SHEM iR
trajl MBS,
traj2 HIBXIR2,
dist MRZENERERE, BAURX,
lag MEZ AN EEE.
BEERA, RFUTE:
' Y IMI : }K
unit o KM F¥
e 'D: E, RAFZESEN WGS84 (4326) il {ER
1R

LCSSHTHERANARFFI. BTFHHRMNERRE—BNEHEETBESMNEES. KL
ERBREFHNNERIHE .
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TETHESRT, 3, 6 FEEXK, REA 3,
BEtrajectory R oAsrid(E, WNRtrajectorydIggEsrid{E, NWEIAR4L326,

N

With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 ,114.000535 33.588235 54
.85,114.000447 33.588272 54.69,114.000348 33.588287 54.73 ,114.000245 33.588305 55.26 ,114.000153 33.58
8305 55.3)"::geometry,

ARRAY['2010-01-01 11:30"::;timestamp, '2010-01-01 11:31','2010-01-01 11:32','2010-01-01 11:33",'
2010-01-01 11:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.588163 54.87 , 114.000535 33.578235 54.85
,114.000447 33.578272 54.69,114.000348 33.578287 54.73 ,114.000245 33.578305 55.26,114.000163 33.5883
05 55.3)"::geometry,

ARRAY['2010-01-01 11:29:58"::timestamp, '2010-01-01 11:31:02','2010-01-01 11:33",'2010-01-01 1
1:33:09','2010-01-01 11:34','2010-01-01 11:34:30'], NULL) b)
Select st_LCSSimilarity(a, b, 100) from traj;
st_lcssimilarity

(1 row)
With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 ,114.000535 33.588235 54
.85,114.000447 33.588272 54.69,114.000348 33.588287 54.73 ,114.000245 33.588305 55.26,114.000153 33.58
8305 55.3)"::geometry,

ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 11:31','2010-01-01 11:32','2010-01-01 11:33",'
2010-01-01 11:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.588163 54.87 , 114.000535 33.578235 54.85
,114.000447 33.578272 54.69,114.000348 33.578287 54.73,114.000245 33.578305 55.26,114.000163 33.5883
05 55.3)"::geometry,

ARRAY['2010-01-01 11:29:58'"::timestamp, '2010-01-01 11:31:02','2010-01-01 11:33",'2010-01-01 1
1:34:15','2010-01-01 11:34:50','2010-01-01 11:34:30'], NULL) b)
Select st_LCSSimilarity(a, b, 100, interval '30 seconds') from traj;
st_lcssimilarity

8.17.2. ST lcsDistance

HEETFLCSS (Longest Common Sub Sequence) EXHRENBHIIERS,
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ZHHEAERDS

&k

float8 ST_lcsDisatance(trajectory trajl, trajectory traj2, float8 dist, distanceUnit unit default 'M");
float8 ST_lcsDisatance(trajectory trajl, trajectory traj2, float8 dist, interval lag, distanceUnit unit default 'M'

);

Z2H
SHER
trajl
traj2
dist

lag

unit

e

Eizipu

MIBXR,

HIBXR2,
ARZBENEERE, BUAK,
ARZENEESE.

BEEBM, RFUTIE:

o YMI : }K
o 'KM': F

e 'D': EF, AAFZEESEN WGS84 (4326) HikfER

LCSSAHTFHERANAXFFY, BTFHREA MRS —BNKGEETEESMNEES.
REIMERE 1- (LCSS) / min(leaf count(traj1), leaf count (traj2)).

2

o

4 5
. 6

LEPRERT,

3, 6B EK, LCSSHIE=ER3, £ERRN1-3/5=04,

BEtrajectory R oAsrid(E, WNRtrajectorydIggEsrid{E, NWEIAR4L326,

Nl
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With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 ,114.000535 33.588235 54
.85,114.000447 33.588272 54.69,114.000348 33.588287 54.73 ,114.000245 33.588305 55.26,114.000153 33.58
8305 55.3)"::geometry,

ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 11:31','2010-01-01 11:32','2010-01-01 11:33",'
2010-01-0111:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.588163 54.87 , 114.000535 33.578235 54.85
,114.000447 33.578272 54.69,114.000348 33.578287 54.73 ,114.000245 33.578305 55.26,114.000163 33.5883
05 55.3)"::geometry,

ARRAY['2010-01-01 11:29:58'"::timestamp, '2010-01-01 11:31:02','2010-01-01 11:33",'2010-01-01 1
1:33:09','2010-01-01 11:34','2010-01-01 11:34:30'], NULL) b)
Select st_LCSDistance(a, b, 100) from traj;
st_lcsdistance
0.666666666666667
(Lrow)
With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 , 114.000535 33.588235 54
.85,114.000447 33.588272 54.69,114.000348 33.588287 54.73,114.000245 33.588305 55.26 ,114.000153 33.58
8305 55.3)"::geometry,

ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 11:31','2010-01-01 11:32','2010-01-01 11:33",'
2010-01-0111:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.588163 54.87 , 114.000535 33.578235 54.85
,114.000447 33.578272 54.69,114.000348 33.578287 54.73 ,114.000245 33.578305 55.26,114.000163 33.5883
05 55.3)"::geometry,

ARRAY['2010-01-01 11:29:58'"::timestamp, '2010-01-01 11:31:02','2010-01-01 11:33','2010-01-01 1
1:34:15','2010-01-01 11:34:50','2010-01-01 11:34:30'], NULL) b)
Select st_LCSDistance(a, b, 100, interval '30 seconds') from traj;
st_lcsdistance
0.666666666666667
(1 row)
With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 , 114.000535 33.588235 54
.85,114.000447 33.588272 54.69,114.000348 33.588287 54.73 ,114.000245 33.588305 55.26 ,114.000153 33.58
8305 55.3)"::geometry,

ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 11:31','2010-01-01 11:32','2010-01-01 11:33",'
2010-01-01 11:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.588163 54.87 , 114.000535 33.578235 54.85
,114.000447 33.578272 54.69,114.000348 33.578287 54.73 ,114.000245 33.578305 55.26,114.000163 33.5883
05 55.3)"::geometry,

ARRAY['2010-01-01 11:29:58'"::timestamp, '2010-01-01 11:31:02','2010-01-01 11:33",'2010-01-01 1
1:34:15','2010-01-01 11:34:50','2010-01-01 11:34:30'], NULL) b)
Select st_LCSDistance(a, b, 100, interval '30 seconds', 'M') from traj;
st_lcsdistance
0.666666666666667
(1 row)

8.17.3. ST _lcsSubDistance

HELCSSHIRER Strajl X ERHE FIEE,
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18k

float8 ST_lcsSubDisatance(trajectory trajl, trajectory traj2, float8 dist, distanceUnit unit default 'M");
float8 ST_lcsSubDisatance(trajectory trajl, trajectory traj2, float8 dist, interval lag, distanceUnit unit defaul
t'M');

2H#
SHEWR iR
traj1 LEIBUSSE-SIN
traj2 LIBUNS PN
dist MEZENEERE, BAAXK,
lag MEZ AN EEE.
EESA, RFUATE:
] Y IMI : }K
unit o KM T
e 'D': E, AAFZEESEN WGS84 (4326) HikfER
BB

AR E N5 LCSSHBE R XS R 89N 1 F B E) mE S LCSSHUIB R B m 8B LB X K,

4

5
@1

LFESHBER[2,3,519LCSSHIRER, RS 3T RAHEERA(2,3,4,5], IREINERA1-3/4,
HUEM/NRPLCSSHIB S B 109 UEMS .
BEtrajectory R ELBsidE, WNRtrajectoryftgi&HGsrdE, MEBKIAR4E326,

N
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With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 ,114.000535 33.588235 54
.85,114.000447 33.588272 54.69,114.000348 33.588287 54.73 ,114.000245 33.588305 55.26,114.000153 33.58
8305 55.3)"::geometry,

ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 11:31','2010-01-01 11:32','2010-01-01 11:33",'
2010-01-0111:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.588163 54.87 , 114.000535 33.578235 54.85
,114.000447 33.578272 54.69,114.000348 33.578287 54.73 ,114.000245 33.578305 55.26 ,114.000163 33.5883
05 55.3)"::geometry,

ARRAY['2010-01-01 11:29:58'"::timestamp, '2010-01-01 11:31:02','2010-01-01 11:33",'2010-01-01 1
1:33:09','2010-01-01 11:34','2010-01-01 11:34:30'], NULL) b)
Select st_LCSSubDistance(a, b, 100) from traj;
st_lcssubdistance
0.66666666666666666667
(1row)
With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 , 114.000535 33.588235 54
.85,114.000447 33.588272 54.69,114.000348 33.588287 54.73,114.000245 33.588305 55.26,114.000153 33.58
8305 55.3)"::geometry,

ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 11:31','2010-01-01 11:32','2010-01-01 11:33",'
2010-01-0111:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.588163 54.87 , 114.000535 33.578235 54.85
,114.000447 33.578272 54.69,114.000348 33.578287 54.73 ,114.000245 33.578305 55.26,114.000163 33.5883
05 55.3)"::geometry,

ARRAY['2010-01-01 11:29:58"::timestamp, '2010-01-01 11:31:02','2010-01-01 11:33','2010-01-01 1
1:33:09','2010-01-01 11:34','2010-01-01 11:34:30'], NULL) b)
Select st_LCSSubDistance(a, b, 100, interval '30 seconds') from traj;
st_lcssubdistance
0.666666666666667
(1 row)

8.17.4. ST_JaccardSimilarity
T E IR FHEEaccardBLE L (Jaccard index) .
EED7S
record ST_JaccardSimilarity(trajectory trl, trajectory tr2, double tol_dist,

text unit default '{}', interval tol_time default NULL,
timestamp ts default "-infinity', timestamp te default 'infinity') ;

¥
SHER R
trl BB R,
tr2 NIBIR2,
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SHZIR R
tol_dist TEEE, BIAXK,
unit HWREE T E S SONZER S,
tol_time HNERZE, BOAANULL, HEANULLE AENFRREFTREREAREZERE,
ts FigEYiE., ZIAA -infinity , REFERIERNEZEHFHT,
te Z£REE., IR infinity , REEERIEIEZ B8 FHNTE,
unit 2HERBW T,
SHBIR E il ZANE 1288
EMRFNERLIRER., BUE:
e auto: RIBEGELIRNBTERREENLIRER
(Lambert Azimuthal, UTM%) , 318314445
o . RUTIHE, FEBFSMER N, BLHK,
Projection string x . siid: BEERPINTEHBERD,
@ #E  AEASHE, KBERELIRRTE,
BB, BUE:
o null: BNEEA, BEFEEBNTSLIRNREZR T
Unit string null &,
e M: REREZBSERETHNRMHTERITE, B8
BAXK,
EEFERWRAEITE, HUnitiREAMES, TJRUEEL
i, BUE:
useSpheroid | bool true o true: BRI HERHNES.
o false: {FAKMKF MR HTEEMUNES,
REIZHGLBNT .
SHBIR i 188
nleaf1 int i1 5SHEmERNEHE,
MB25 B 1HRHREE,
leats - @ 38 Snleaf1 R—=A8E, HI408 sE4B1
WIRET B8R — =, Nnleaf1:
1, nleaf282,
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SHEM E it iR
. . PR BN EER N EEN AR ENZERENR
interl int e
HE,
) ) PRE B TNESRNHEEN BRENTERENR
inter2 int s =
HE,
laccard BB TR, &AL : inter/(nleafl+nleaf2-
inter) ,
jaccard_lower double
©) B interAinter1Finter2ch &/NEI{E,
laccardBEE LR, HEAIL: inter/(nleafl+nleaf2-
inter) ,
jaccard_upper double
@ B interAinter1finter2th R KHIE,
R

AN ESH)accard indexiEM N ESRENTEHERUBNESHENTEHE., ITFRENLR, BV
ETlaccard indextEX, A EENTISHTERNAHE, URENT2 LSBT 1EXNREE,
Fi833 _EXjaccard_lowerfljaccard_upperfd A+ EIEE,

N
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With traj as(
SELECT ST_makeTrajectory('STPOINT"::leaftype, 'SRID=4326;LINESTRING(114.49211 37.97921,114.49211 37.9
7921,114.49211 37.97921,114.49211 37.97921)"::geometry,

ARRAY[to_timestamp(1590287775) AT TIME ZONE 'UTC', to_timestamp(1590287778) AT TIME ZONE 'UTC', t
o_timestamp(1590302169) AT TIME ZONE 'UTC',to_timestamp(1590302171) AT TIME ZONE 'UTC'],'{}") a,

ST_makeTrajectory('STPOINT"::leaftype, 'SRID=4326;LINESTRING(114.49211 37.97921,114.49211 37.97921,
114.4921137.97921,114.49211 37.97921,114.49145 37.97781,114.49145 37.97781,114.49145 37.97781,114.491
4537.97781,114.49145 37.97781,114.49145 37.97781,114.49145 37.97781,114.49145 37.97781,114.49145 37.97
781,114.4914537.97781,114.49211 37.97921,114.49211 37.97921,114.49211 37.97921,114.49211 37.97921,114.
49211 37.97921,114.49211 37.97921)"::geometry,

ARRAY[ to_timestamp(1590287765) AT TIME ZONE 'UTC', to_timestamp(1590287771) AT TIME ZONE 'UTC', t
o_timestamp(1590287778) AT TIME ZONE 'UTC', to_timestamp(1590287780) AT TIME ZONE 'UTC', to_timesta
mp(1590295992) AT TIME ZONE 'UTC', to_timestamp(1590295997) AT TIME ZONE 'UTC', to_timestamp(15902
96013) AT TIME ZONE 'UTC', to_timestamp(1590296018) AT TIME ZONE 'UTC', to_timestamp(1590296025) AT
TIME ZONE 'UTC', to_timestamp(1590296032) AT TIME ZONE 'UTC', to_timestamp(1590296055) AT TIME ZON
E'UTC', to_timestamp(1590296073) AT TIME ZONE 'UTC', to_timestamp(1590296081) AT TIME ZONE 'UTC', to
_timestamp(1590296081) AT TIME ZONE 'UTC', to_timestamp(1590302169) AT TIME ZONE 'UTC', to_timesta
mp(1590302174) AT TIME ZONE 'UTC', to_timestamp(1590302176) AT TIME ZONE 'UTC', to_timestamp (15903
02176) AT TIME ZONE 'UTC', to_timestamp(1590302172) AT TIME ZONE 'UTC', to_timestamp(1590302176) AT
TIME ZONE 'UTC'],'{}') b
)
select ST_JaccardSimilarity(a,b, 100,'{"unit":"M"}','20 second', '2020-05-23"::timestamptz AT TIME ZONE 'UT
C','2020-05-26"::timestamptz AT TIME ZONE 'UTC') from traj;

st_jaccardsimilarity

(4,20,4,10,0.2,0.714285714285714)
(Lrow)

8.18. &3|/F
8.18.1. GisTZ 5|

X HIBE ARSI BB GisT &3l .
BiE
CREATE INDEX [index_name] on table_name USING GIST(traj_col [operator_family]);
e index_name: Z&3|%&, TLIAEE.
e table name: £8&.

e traj_col: #HKFZ,
e operator_famiy: #EERSIFFEANEFIR, TUEE, FKIMENtrajgist_ops_multi, TIi&

i SHIRE.

@ wE ByZ=3E, TUMESEEFRST ndintersect. ST_ndDWithin, ST_ndContains.
ST_ndWwithingR £ 89& 3 .

XFHETFIE
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HAXFINRINEFIE, RHBAOT.

HFIEBR i

trajgist_ops_z WNZAEEEML RS, XIFNEazHNEN,

trajgist_ops_t WHEEEIRS|, ZIFNEatHNES,

trajgist_ops_2d Mx. VESEERIRS, ZFHRXEEX. VRERNEIE,

trajgist_ops_2dt x. y. tHSEEREIRS|, XF24%. iE, URRBEEHN.

trajgist_ops_3d WX, y. ZHSEERBILRS|, XIFE"%,. =%, BT

trajgist_ops_3dt X, y. z. tHEERMLRS, ZFULELMES,

trajgist_ops_multi BUZHEERRS|, INEEE, BELEEHIBESZE.
N

o BIUNE4%ERS,

CREATE INDEX on table_name USING GIST(traj_col trajgist_ops_t);
o BN _#R3|,

CREATE INDEX on table_name USING GIST(traj_col trajgist_ops_2d);
o BY_#HINT=E/RS,

CREATE INDEX on table_name USING GIST(traj_col trajgist_ops_2dt);

8.18.2. TrajGisTZ& 3|

TrajGisT R 3| 2GisTRS I &,

=|aE{-‘-n_.\

FEGISTEM F, TrajGisTi2MEINE S :

o TrajGisTXZRSIMFFHEMIHITTHM, HEIMLTSNEKSIN, TrajGisTaILALLGIsTEIFEARRZES|Z 8
HITIREE,

o TrajGistiFHRSIMNME LES, UERSIFFICERNEERBUNERHRTRBAMNE, MATUIELES|

PWEa—MERENER, FINMREL THEZRES|, [BERFEHT24METEAY2DTIntersect SIE/ERT, T
VAR BB 2R 51 52 iR R A0 45 XE B9 B9 8] ER AN 4B 32 B IR

BiE
CREATE INDEX [index_name] on table_name USING TRAJGIST(traj_col [operator_family]);
e index_name: R3|&, WA,

e table_name: £&.
e traj col: MiBFIZ,
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e operator_family: FEERSIFAERANEFEK, TTAEE, FKiIAMENtrajgist_ops_multi, oIi&
idganos.trajectory.index_split_config2#UREE,

@ B ByZ=3E, TUESXEFRST ndintersect. ST_ndDWithin, ST_ndContains.
ST_ndwithini £ 8 &3 .

SHAT I
LA RSINEFE, WBHMT,
BFEAR i
trajgist_ops_z NZAEEEL RS, XIEMEEzHNEa,
trajgist_ops_t WHSEREREIRS|, XFMEEStHNES.
trajgist_ops_2d x. VSEEREIRS|, ZIFHFEEEX. VREENES,
trajgist_ops_2dt X, y. tHEERLES, XFAEEaX. v. tHNEE,
trajgist_ops_3d X, y. ZHEEEMLRS|, IFHEEEX. y. ZHNEE,
trajgist_ops_3dt X, y. z. tHEERILRS, ZFUELES,
trajgist_ops_multi BUZHEERS, INEEE, BEIEEHOIBEESZE.

@ 38 TraGist BRI IR, FESHE (D) HBRISHIRI,

8.19. &=

8.19.1. ganos.trajectory.attr_string_length

REFHHRBEEIRARE,

i i
attr_string_length Aintegersg#!,
~Bl

Set ganos.trajectory.attr_string_length = 32;

8.19.2. ganos.trajectory.index_split_config
WEERGsTZ58, YIEIRFT AN,

1 iR
index_split_config Astringzt® , FRFEELSsT splitd&NiEE,
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=HIEERDS B =R EE- Trajectory SQOLEZ

AIANE

"{\"cut_point.even_divide\":10}"
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9.GeomGrid SQL&=ZE
9.1. EHEN

GeomGrid & Ganos GeomGridi B AT ERR— RIS RV HIEER,

HaERR

o GeomGrid3Z#5 LA T 442 2 B El GeomGrid 8 #x 3 :
o text
o bytea

o GeomGrid3z 1% M GeomGridE A FHUIBR L B gL 4% |
o text
o bytea
o geometry

o box

9.2. Hil

9.2.1. ST_AsText
BTN REBRAIEEN NI AR,
EiR

text ST_AsText(geomgrid grid,
integer precision,
text standard default 'GGER')
text[] ST_AsText(geomgrid[] grid,
integer precision,
text standard default 'GGER')

2H
SHEM iR
grid FERHAMENR,
precision BESS, BUE: 0~31, -1RRERRINEESRT,
HBHRE: GGER, BARRIHIRZ B MIEHmIBIMA (GeoSpatial Grid Encoding
standard -
Rule) . BRIAEFGGER,
R

B—TRENKRIFRIEENER. FEURREACHE ., SEENEES TREFHENBER, R#iTH
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Nl

-ERRINER
with g as (
select unnest(st_asgrid(
ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490), 15)) as grid)
select ST_asText(grid) from g;
st_astext
G001310322230230
-fEEmHNER
with g as (
select unnest(st_asgrid(
ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490), 15)) as grid)
select ST_asText(grid, 8) from g;
st_astext

G01310322

9.2.2. ST_AsBinary
BT RBXS R T IHFIEN,
EiA

bytea ST_AsBinary(geomgrid grid)

2%

SHAR HR

grid EERLHNMBNR,
N

with g as (

select unnest(st_asgridcode(

ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490), 15)) as grid)
select ST_asBinary(grid) from g;

st_asbinary

\x01010c0f74271236

9.2.3. ST _AsGeometry
RE VTN REROIMNESREE .,

Bk
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geometry ST_AsGeometry(geomgrid grid);
geometry[] ST_AsGeometry(geomgrid[] grid);

2

BHEM sk

grid BERUHRERE,
B

select st_astext(
st_asgeometry(st_gridfromtext('G0013103220310313')));
st_astext

POLYGON((116.458888888889 39.3088888888889,116.458888888889 39.3166666666667,11
6.466666666667 39.3166666666667,116.466666666667 39.3088888888889,116.4588888888
89 39.3088888888889))

9.2.4. ST _AsBox
MRIHE T SRIR [E] LAboxF REIMIESEE .
EiA

box ST_AsBox(geomgrid grid);
box[] ST_AsBox(geomgrid[] grid);

2¥

SHER R

grid FERHAMENR,
B

select st_asbox(
st_gridfromtext('G0013103220310313'));
st_asbox

(116.46666666666667,39.31666666666667),(116.45883888888889,39.30888888888889)

9.3. WA
9.3.1. ST_GridFromText

B— MBS RERF BRI geomgridiiz L E
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18k

geomgrid ST_GridFromText(text Code)

28

SHEWR iR

Code AR R AN RIXBIMIER,
Bl

select st_gridfromtext('G0013103220310313');
st_gridfromtext

01011C1074271B120101

9.3.2. ST_GridFromBinary
M= RAEIT R 42 A geomgrid4iiE £ B,
BE

geomgrid ST_GridFromBinary(bytea binary)

S

SHER R

binary THFIRREIMIERT R,
~Bl

select st_astext(
st_gridfrombinary('\x01010c0f74271236'));
st_astext

G001310322230230

9.4. SR [E KR HIKT
9.4.1. ST_Intersects

EWREIRARO=EEENVANREEER,

8k
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ZHHEAERDS

boolean ST_Intersects(geomgrid grid, geometry geom);
boolean ST_Intersects(geometry geom, geomgrid grid);

2H
SHEWR ik
grid ZEESSER
geom JUTXN R,
Haak

JIX &= @ 58E %52 CGC2000 (SRID=4490) ,

Nl

select st_intersects(ST_gridfromtext('G001331032213300013'),
ST_geomfromtext('LINESTRING(122.48077 51.72814, 122.47416 51.73714)',4490));

st_intersects

9.4.2. ST _Contains
BHMNENIRAEZNZREEM/INREEREEXER,
Bk

boolean ST_Contains(geomgrid grid, geometry geom);

boolean ST_Contains(geometry geom, geomgrid grid);
boolean ST_Contains(geomgrid gridl, geomgrid grid2);

2H
SHEM R
grid MAEXTR
geom JIRCIPSE-W
il
291
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select st_contains(ST_gridfromtext('G001331032213300013'),

ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490));
st_intersects

select st_contains(ST_gridfromtext('G00133103221330'),

ST_gridfromtext('G001331032213300013'))
st_contains

9.4.3. ST_Within

EWRMEIRARO=EEENVINREERREEXER,
&k
boolean ST_Within(geomgrid grid, geometry geom);

boolean ST_Within(geometry geom, geomgrid grid);
boolean ST_Within(geomgrid grid1, geomgrid grid2);

2
BEAMR Rk
grid EESSES
geom RGISEN
1 iR
JUIM R ZESZ 0 RZCGC2000 (SRID=4490) ,
~Bl

select st_within(ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490),
ST_gridfromtext('G001331032213300013'));
st_within

select st_within(ST_gridfromtext('G001331032213300013'),

ST_gridfromtext('G001331032213300'))
st_within
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ZHHEAERDS

9.5.1. @>
SHAENSAENSEBEREAA AR,
B

boolean @>(geomgrid grid, geometry geom);

boolean @>(geometry geom, geomgrid grid);
boolean @>(geomgrid grid1, geomgrid grid2);

2H
SHEWR IR
grid [FEESSE
geom JIRCRSE-W
R

JLIX 5§ 2= g 5E 052 CGC2000 (SRID=4490) .
Bl

select ST_gridfromtext('G001331032213300013') @>

ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490) as t;

select ST_gridfromtext('G00133103221330') @>
ST_gridfromtext('G001331032213300013') as t

9.5.2. <@
SHARNSAENZABERTR/VINRES,
B

boolean <@ (geomgrid grid, geometry geom);

boolean <@(geometry geom, geomgrid grid);
boolean <@(geomgrid grid1, geomgrid grid2);

28

293
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SHER p

grid RIEXTR.,

geom JIRCIpSE 8
TR
NI R = @S %2 CGC2000 (SRID=4490) ,
~Bl

select ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490) <@
ST_gridfromtext('G001331032213300013') as t;

select ST_gridfromtext('G001331032213300013') <@
ST_gridfromtext('G001331032213300') as t

9.6. MIEXNRIHE

9.6.1. ST_AsGrid
ARSI MIEH R

8k

geomgrid[] ST_AsGrid(geometry geom, integer precision);

2H
SHER iR
geom FERHENANR,
precision RER, BUE: 0~31,
i ik

JUTXN R ESEXHRCGC2000 (SRID=4490) , MERZNSVE T BT K
(ST_Transform) XTLAXREVLIRHITER, BIRREEIETREIRE CGC2000 4R R A,

AREGRE AN RERNMETREAE, FFR. LHELESHRE XS K MEHD, NTEFR:
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= HIEERDS

=

—> {Grid6}

—> {Grid2, Grid5, Grid6, ...}

—> {Grid2, Grid5, Grid6, Grid7, ...}

N

295
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select st_astext(st_asgrid(
ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490), 15))
st_astext
{G001310322230230}
select st_astext(st_asgrid(
ST_geomfromtext('LINESTRING(122.48077 51.72814,122.47416 51.73714)',4490), 18))
st_astext

{G001331032213300011,G001331032213300013,G001331032213122320,G00133103221312232
2,G001331032213300100,G001331032213122303,G6001331032213122321,G00133103221312231
2}
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10.Geometry Pyramid SQLZ%
10.1. EAEN

Ganos Geometry Pyramid o] AR F — 4 == (8] /10 KRR B IR,
HIRE XK

o FEAIFPoint, Line, Polygon, MultiPoint, MultiLinezMultiPolygonfi== E)#iEE.

o BRERVABE—MH—HIEEHAAMNIDFE (uintd/uint8) ,

o MWAELZANAFRARIFZRERS,

o JUAHIENMIRAZIFER EPSG RIBAAIRER, B mvt3ZHF EPSG:3857/EPSG:4326 MMALIRE,

RN

o MZRHUEREWEE: 32%CPU. 64 GBHTF. 500 GB SSDTFMEZSiE), TI7E15 A A RIS
o EFENFISAZEBEASTBE/REIESAZEN/0,

10.2. Sl
10.2.1. ST_BuildPyramid

A—TZEEIHEREZRESTFE, MELEER.
Bk

boolean ST_BuildPyramid(cstring table, cstring geom, cstring fid, cstring config)

24

SHEWR

_.,,
s
[

table ZEaERE.
geom NAFRE,
fid ERIMAFRE.

config BlRZEFENSE, JSONEXNFEREH,

config&HURBANT.
SHER £ 2INE 88
name string StableZ#R4ERE SFENER,
HITHRESH, FER

parallel int 0 Emax_prepared_transactions2#{, 0%
~HTERRL.
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=HIEFERDS s
SHEM i) ZOAE iR
tileSize int 1024 BERX/AN, BUESKXF0E/NF4096,
tileExtend int 8 BR8N KN, BUEEXRTFO,
userExtent array[double] null E.EXME%EE' RE [, #&7A: minx.
miny. maxx. maxy,
AY [l +|—£/ IJ 4] = ¥h = 3
splitSize int 10000 imiigﬂgijmﬁg%ﬁi HiEd
7 =] ILo
maxLevel int 16 EFENRKER, BEHNO~20,
. BEHIENAIRER, MRRIEE, WIEETTH
sourceSRS int -1
#EH9 SRID,
) MR RIRRSEZREY (EPSG) , X
destsRrS int 3857 3857H14326FME.
) . MEMN, S objectthe
buildRules array[object] null S levelFvaluei M.
Llevel array[int] % FNIE R EREA,
Lvalue object x HEMNE,
Lfilter string x TIEERIEX, PostgreSQLISEIEIE X,
LattrFields array[string] x mvt PR BT ERER.
Lmerge array[string] I NIRRT AEFONLREE .

configr=4l :
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2%

"name" : "hello",
"parallel": 4,
"tileSize": 512,
"tileExtend": 8,
"userExtent": [-180,-90,180,90],
"splitSize": 5000,
"maxLevel": 16,
"destSRS": 3857,
"buildRules": [
{
"level": [0,1,2],
"value": {
"filter": "code!=0",
"attrFields": ["name","color"],
"merge":["code=1"]
}
}
]
}

Bl
- AZEARroadsBIEREEFIE,
select ST_BuildPyramid('roads’, 'geom’, 'id', "");

st_buildpyramid

10.3. MR
10.3.1. ST_DeletePyramid

IZES EaN
B

boolean ST_DeletePyramid(cstring name)

2#

SHEWR iR

name EFENZR,
Pl
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-fipRREHIBNE FIE,

select ST_DeletePyramid('roads');
st_deletepyramid

10.4. ifiag)

10.4.1. ST _Tile
NS PHEDHET A HS £ B — NV 8 TR,
7

bytea ST_Tile(cstring name, cstring key);
bytea ST_Tile(cstring name, int x, inty, int z);

28
SHEWR iR
name EFEER,
key BR%S.
X ER#HFHSENXE.
y ERRFESENYE.
z ERHSENzE,
P

keyB RS AN 'zxy' , LFREN EPSG:4326 T EPSG:3857 , R [EmvtARAER) Z &I 54,

@ B HAAREA EPSG4326 B, EATEXA NS RMES YA AN RMBN2E. BRNERMI
Fia, BERE 100 5 1.1 0 BEH.

Nl

select ST_Tile('roads','3_1_6');
st_tile

OxFFAABB8D8AG6678...

select ST_Tile('roads', 1, 6, 3);
st_tile

OxFFAABB8D8A667S...
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2%

=R AERDS

10.4.2. ST_AsPng
NEFEDERAHSER—TPNGER ,
EiA

bytea ST_AsPng(cstring name, cstring key, cstring style);
bytea ST_AsPng(cstring name, int x, int y, int z, cstring style);

Z2H
SHER R
name EFEER.
key BR%HS.
X ERFESENXE.
y ERHSENYE,
z ERFmSENzE,
style BRFNHEARSH, B NSONKFRE,

styleS#URBUIT .

SHAER ESid] ENE
background string #FFFFFFFF
line_color string #000000FF
fill_color string #FAA460FF
line_width int 1
point_size int 10
parallel_unit int 50000
style~flan T
{

"background": "#FFFFFFFF",
"line_color": "#000000FF",
"fill_color": "#F4A460FF",
"line_width": 1,
"point_size": 10

1288
EEHE, RGBAFIBE., BHANAEE,

REETALEE, RGBAFIBE., BIARE
e,

REREHE, RGBAEIEIE, RIANIRE,
BENEE, B BER.

REIKAN, BAL: R, RMAREERAI0K
=HEE.

B ATESERNERHE.

301
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B%

iR

keytImE AN 'z_x_y' , YFREN EPSG:4326 I EPSG:3857 ,

@ 88
o HMMREA EPSG:4326 B, EAEXAENARMERYS RN REEN2ME, R/NERMIFF
4, BERE 100 1.1 0 BEH.
o BEEBERHNAstyleiREIFIPNGE K, BFX/NEFENtileSizefRIF—H, styleh=m, FH

nn

RRIME.

Nl

select ST_AsPng('roads','3_1_6',");
st_aspng

OxFFAABB8D8AG6678...
select ST_AsPng('roads', 1,6, 3,");
st_aspng

OxFFAABB8D8A667S...
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11.FDW SQL&=
11.7. HRIEAIT]

SMEREIE A2 BEFDW ( FOREIGN DATA WRAPPER) 2PostgreSQUEM A FiF SR EBURIIEME, JMEREIR
EEEALA PEE EPNLEER b SEFI B4R, Ganos FDWIEM T X FL M= BEUEX R NEKE—IFIE,
SEDNE TR EEIERER M AGeometyFERER, NMAFSHIEEANBRHJTH—MIFREEN,

BIES R
1. BUREEY S HUR A FDWIR A

o LLUBE AT R A CIET &,
o HiEIZEGanos FDWY &,

CREATE EXTENSION ganos_spatialref;
CREATE EXTENSION ganos_geometry;
CREATE EXTENSION ganos_fdw;

o {EFCASCADEXRFEIZY &,
CREATE EXTENSION Ganos_FDW CASCADE;

2. B EHIEBX M EM AR,
i. sEMShapefile,

SELECT ST_RegForeignTables('0SS://<ak_id>:<ak_secret>@<endpoint>/path/poly.shp');

@ 89 ak idFlak_secret#8IA 0SS THIACCessKeyfE B, BAiES MiEEAccessKey D
FSecret, EndpointHossHIttbis T &, ARIERIENTHEME, BHFRHIEESOSSHE
RegiontdE, FH{EARERendpointittilt, HEX{ERESE0SS endpoint,

i. #®i¥ information_schema.foreign_tables & &8 EIFDWE .,

SELECT foreign_table_name FROM information_schema.foreign_tables ORDER BY foreign_table_n
ame ASC;

3. EfShk,

SELECT fid, ST_AsText(geom), name, age, height FROM poly WHERE fid = 1;

1| POLYGON((50,0 0,0 10,5 10,5 0)) | ZhangShan | 35| 1.84

4. SABIHIRERD,
o MRKREIEE, EAWTHLIEBRFHBALE.

CREATE TABLE poly_db AS SELECT * FROM poly;

o MRXREEE, JLBEUTHRALGASAMIE.
= JEFINSERT SELECT /R :

INSERT INTO poly_db SELECT * FROM poly;
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= #4E ZERDS

B = 8RR FOW SOL=%

= B ZIMPORT FOREIGN SCHEMA /= :

CREATE SCHEMA imp;

IMPORT FOREIGN SCHEMA ganos_fdw
FROM SERVER ganos_fdw_server
INTO imp;

5. (oJik) MIBRY .

DROP EXTENSION Ganos_FDW CASCADE;

11.2. SIS FRH(EH

Ganos_FDWEEfdwiEO#MSE, FELoI LB SQLA eI E,

BESE
1. BIERE IR,
EEEIEE:

CREATE SERVER <server_name>
FOREIGN DATA WRAPPER ganos_fdw
OPTIONS (
datasource '0SS://<endpoint>/path/file',
format '<driver>',
open_options '<config>=<value>[ <config>=<value>]',
config_options '<config>=<value>[ <config>=<value>]');

SEHLXS SR AR IR BRI .

XESHEVEZNIUT, CREATE SERVERGSIE S SR, S W CREATE SERVER B /5314 :

SHEWR P

HIER, RAIER—NEEM0SSHE, OSSEFMits

ST ForeignTables® %],

datasource
@ 85 HABIOSSHEHE R EER BEACcess Key IDFIAccessKey

Secret,

ERNHIERIENER, TTLUBIEST_FDWDriversREIRTG, MREANS
FRHE, NRREARANEH LT,

format

config_options KIEZESHIER,

open_options HIRRIT LR,
=R
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B =#iEE-FOW SOL=% =R ERDS

CREATE SERVER myserver

FOREIGN DATA WRAPPER ganos_fdw

OPTIONS (
datasource '0SS://<endpoint>/path/poly.shp’,
format 'ESRI Shapefile',
open_options 'SHAPE_ENCODING=LATIN1',
config_options");

2. Bl#EUser Mapping,
BREE:
CREATE USER MAPPING
FOR <user_name>
SERVER <server_name>
OPTIONS (

user '<oss_ak_id>',
password '<oss_ak_secret>');

XESHEVES MYIUIT, CREATE USER MAPPINGG SN E LS MR, B2 MCREATE USER
MAPPING B /5 X1

SHBWR i

ZiEEIR, 54 1PHNCREATE SERVERBIZNZFR

SERVER
(server_name) —%,
user AccessKey ID, BRiESMikEIAccessKey IDFISecret,
password AccessKey Secret,
Be &Rl

CREATE USER MAPPING
FOR CURRENT_USER
SERVER myserver
OPTIONS (

user'id',

password 'secret');

3. glEShk.
REIEX:

CREATE FOREIGN TABLE <table_name> (
column_name data_type

[,...]
) SERVER <server_name>
OPTIONS (layer '<layer_name>');

XRESHEVES NI T, CREATE FOREIGN TABLEG S E LSRR, 152 M CREATE FOREIGN
TABLE E/ANHY:
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¥R E-FOW SQLE#E

TEABEERDS
SHEMR R
BREIHEMR, 5421 hHICREATE SERVEREIZEZIR
SERVER
(server_name) —2,
layer PAESSIVENIE)=E=4 7N
BEE Bl

CREATE FOREIGN TABLE example_table (

fid bigint,

name varchar,

age varchar,

value varchar

) SERVER myserver

OPTIONS (layer 'poly');

4. BAREX,
BEEEE:
IMPORT FOREIGN SCHEMA ganos_fdw
[{LIMIT TO | EXCEPT } ( table_name] ,...]) ]

FROM SERVER <server_name>
INTO <local_schema>

BB R

CREATE SCHEMA imp;

IMPORT FOREIGN SCHEMA ganos_fdw
FROM SERVER myserver
INTO imp;

@ g

o IEFEHISCHEMAZFREIE Hganos_fdw,
o ZRMISCHEMAT] @33 CREATE SCHEMA 2Bl .,
o IMPORT FOREIGN SCHEMAG S E 2 S50 #REE,

=

11.3. ST_FDWDrivers

K15 ETA Ganos FDWZ B4R RIRE1 P &,
BiE
setof record ST_FDWDrivers(out integerid,

out text driver_name,
out text open_options);

2H

&2 I IMPORT FOREIGN SCHEMAE /53X
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SHER iR

id K#FEs.

driver_name BRI ZIR,

open_options HIRIKNFTFH S,
ik
#R15Ganos FOWZ KB Fr B #4BRIE RN 5%k . HEopen_optionsta] LAYEICREATE SERVERIIS#,
N

select * from
(select (st_fdwdrivers()).*) table_test
where driver_name='ESRI Shapefile';

id | driver_name |  open_options

4| ESRI Shapefile | <OpenOptionList> <Option name='"ENCODING' type='string' description="to override the
encoding interpretation of the DBF with any encoding supported by CPLRecode or to "" to avoid any recod
ing'/> <Option name='DBF_DATE_LAST_UPDATE' type='string' description='"Modification date to write in DB
F header with YYYY-MM-DD format'/> <Option name='ADJUST_TYPE' type='boolean' description="Whether t
oreadw

hole .dbf to adjust Real->Integer/Integer64 or Integer64->Integer field types if possible' default='"NO'/> <Opti
on name="ADJUST_GEOM_TYPE' type='string-select' description='"Whether and how to adjust layer geomet
ry type from actual shapes' default='"FIRST_SHAPE'> <Value>NO</Value> <Value>FIRST_SHAPE</Value> <
Value>ALL_SHAPES</Value> </Option> <Option name='AUTO_REPACK' type='boolean' description="Wheth
erthes

hapefile should be automatically repacked when needed' default="YES'/> <Option name='DBF_EOF_CHAR't
ype='boolean' description="Whether to write the 0x1A end-of-file character in DBF files' default="YES'/></Op
en

OptionList>

(1 row)

11.4. ST _ForeignTables

BEIMEBEIRR P ROEBIR.
Bx

setof record ST_ForeignTables(cstring source,
cstring driver default ",
out integerid,
out cstring table_name);

2H
BB sk
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SHEWR iR

HHRR, WAEE—NEEROSSHt,
OSSHutAR A -

0SS://<ak_id>:<ak_secret>@<endpoint>/path/file

source
ak_idflak_secret# 57 0SS @ #IAccessKey(E 8, BRiES NIREL
AccessKey IDF1Secret, EndpointHossIiisi s, ARIEEIRH T E
4, ERIESHUEESOSSErERegiontARE, FH{EARERendpointitbit, 48
EERBSE0SS endpoint,
driver FERNEURRERIER, TLUBIEST FDWDrivers REKE, MBENTZRF
B, WERRERINNRE A,
id RERFS.
table_name KB,
~Bl
o {ERRIANIREN
SELECT
table_name
FROM

(select (ST_ForeignTables('0SS://<ak_id>:<ak_secret>@<endpoint>/data')).*) table_test
ORDER BY table_name::text ASC;

poi
road
county

e {FFEsri Shapefilelkzf

SELECT
table_name
FROM

(select (ST_ForeignTables('0SS://<ak_id>:<ak_secret>@<endpoint>/data', 'ESRI Shapefile')).*) table_te
st

ORDER BY table_name::text ASC;

poi
road

11.5. ST _RegForeignTables

BERRPHREMRNIE,

1Bk
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R ¥URE- FOW SQLE = =R EERDS

cstring ST_RegForeignTables(cstring source,
cstring server_name default ",
cstring driver default "',
cstring config_option default "',
cstring open_option defautl ",
cstring[] tables default NULL,
cstring prefix default "' );

2H

SHEM HR
HIRR, RAEE—NEIEI0SSHlt,
OSSHiibA& A

0SS://<ak_id>:<ak_secret>@<endpoint>/path/file

source
ak_idFlak_secret43 5 H0SSiHalAIAccessKeyfE 2, ERESMIREL
AccessKey IDF1Secret, EndpointHossIihisi s, ARIEEIRH T E
M, SRR HIRESOSSHfERegionid@E, HEMA KW ERendpointitiit, #8
XERESE0SS endpoint,

driver FERBIRRIEINER, TJRUBEST FDWDrivers REKE, MBEANZFRF
B, WERRERRANREXIGE,

server_name Bz tlZ289Foreign Serverf9Z#R, BAiAER ganos_fdw_server ,

config_option RETESSHEN,

open_option HIRRFTFHIEI,

tables EETPAIENERZIR, TTLUEEST ForeignTablesikis,

prefix EMEIIPRATE

iR

BHERDRFMAIE. TTLHEFERE[EBR. UERITHER, JLUE
i information_schema.foreign_tables {IEZKENEXER,

ZR
o RiEEKE

SELECT ST_RegForeignTables('0SS://<ak_id>:<ak_secret>@<endpoint>/data');

Create server 'ganos_fdw_server' successfully

e iEEserver_ name
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Z#HEAERDS B = 8RR FOW SOL=%

SELECT ST_RegForeignTables('0SS://<ak_id>:<ak_secret>@<endpoint>/data’,
'my_server');

Create server 'my_server' successfully
o IEEIRFNFTFFIEIR

SELECT ST_RegForeignTables('0SS://<ak_id>:<ak_secret>@<endpoint>/data’,
'myserver’,
'ESRI Shapefile',

'SHAPE_ENCODING=LATIN1');

Create server 'myserver' successfully
o EEFEEMIIEX

SELECT ST_RegForeignTables('0SS://<ak_id>:<ak_secret>@<endpoint>/data’,
'myserver’,
'ESRI Shapefile',
'SHAPE_ENCODING=LATIN1',
ARRAY['point', 'roads']::cstring[]);

Create server 'myserver' successfully
o IETEINRAIR

SELECT ST_RegForeignTables('0SS://<ak_id>:<ak_secret>@<endpoint>/data’,
'myserver',
'ESRI Shapefile',
'SHAPE_ENCODING=LATIN1',
ARRAY['point', 'roads']::cstring[],
'myprefix');

Create server 'myserver' successfully
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121 E IR SS
12.1. GeoServerfaf

GeoServer20penGIS WebfR %523 MSEHYJ2EESLIL, FIF GeoServeral A B A EHIE, RIFAFX4F
EHABEITER . WK, BAERE, BT GeoServerg] UEAF ZBRELZ R EMEBER,

GeoServerggE BEWMSHIWFSH i OGCHLSESF I, Z#FPostgreSQL, Shapefile, ArcSDE. Oracle. VPF,
MySQL. Mapinfo, HXZiF LEMKRSY,; RANEBEMEMERE Ajpeg. gif. png . SVG. KMLEER,
GeoServerBEisiE TR A FJ2EE/Serviet 882 £, #k AMapBuildersz 5 AAXE it B 2 P i
OpenLayers, Rt ZSMEBIEFS EhgI45H,

ZERETH

e EfiGeoServer 2.13.x (Geoserver 2.13.x + GeoTools 19.x)

o jEfitGeoServer 2.14.x (Geoserver 2.14.x + GeoTools 20.x)
e jEfitGeoServer 2.15.x (Geoserver 2.15.x + GeoTools 21.x)
o JEfitGeoServer 2.16.x (Geoserver 2.16.Xx + GeoTools 22.x)

e EfiGeoServer 2.17.x (Geoserver 2.17.Xx+ GeoTools 23.x)
@ B EEEE{TTHgeoserver, EiNgeoserverliAR2.142% 0 E,

ERAAZE: BLRlbsafEEEKE geoserver/WEB-INFO/IIbBRT, ZERBIHASE.

12.2. Kf LR

181 GeoServerk fi Ganos® 19 LA #4& .
AR R

1. ¥TFFGeoServer, EFHIEEME,

2. BEHMBFANEBIEREME, %EHEPoOStGIS,
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¥R AERDS B 2= #0978 - 0 51 R 55

GeoServer
BIETENE

EFRRS
ERDERAS || O FiE IR I
GeoServerfiy H&: R R EG 2

5 XRAER
& <7 GeoServer
“s¢ Process status << ||<]||1]|>] >

—

B L BURRE

3| Layer Preview ()

LNE)E
- EEE M
Y Styles

3. HEEGanosHIEENEZRER.,

N ressnEn

IN— TR R EEURER

PostGIS
. PostGIS Database

FHENESER
THEX *

> MAghRA: 20211103 312



B = 43R B - S = AR 55 ZHIEEERDS

poc ¥

HHEIRER *
beijing
154BH

vvvvvvv

9 =8

EESH

host *

pgm-2ze2m84 IR W N aliyuncs.com

port *
3432

database

ganos

schema

public

user *

ganos_test

passwd

- WRZTE *

REST API
N8R AMIE, GeoServerZHa= PR . HIRIEIREST API, IESI & M1

12.3. &g &

1B GeoServerk % Ganosth B S SR .

AINEHER
1. 3TFFGeoServer, EFBIETEM.
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2. BEAMEFNEIEEM, %i¥GanosRaster(PG/PolarDB),

GeoServer

ETFHA

L RSB ,' D airr e |
GeoServerf B R ORRET

25 XRAA
& XTF GeoServer
¢ Process status e || <]l1

> >>

—

B L BURRE

b Layer Preview

o EE
- mRaA N
“¥ Styles
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AEBHEIR

e EFRER B B IERIIEE
I REBRES

GeoServert) Hi&
o BRES sEREHER

© X%F GeoServer

[ Directory of spatial files (shapefiles) - Takes a directory of shapefiles and exposes it as a data store

iR

= ) [d GeoPackage - GeoPackage
E’}:grev'ew (] POStGIS - PostGIS Database

) BT [ PostGIS (JNDI) - PostGIS Database (JNDI)

" EE [ Properties - Allows access to Java Property files containing Feature information

@ ERE [ Shapefile - ESRI(tm) Shapefiles (*.shp)
D Styles 13 Web Feature Server (NG) - Provides access to the Features published a Web Feature Service, and the ability to perform transactions on the server (when

supported / allowed).

N W RIER

ﬁ w:\:'ISTS rcGrid - ARC/INF CII GRID Coverage Format

& wMs anosRaster(PG/PolarDB) - Provides access to the rasters stored in PostgreSQL/PolarDB powered by Ganos extensions ]

GeoPackage (mosaic) - GeoPackage mosaic plugin

"B I GeoTIFF - Tagged Image File Format with Geographic information

i 2% 8 ImageMosaic - Image mosaicking plugin

F @ WorldImage - A raster file accompanied by a spatial data file

By o

il EA R

Tile Caching =

B Tile Layers 1 WMS - BiE— DRI ERESS

@ Caching Defaults 1 WMTS - Cascades a remote Web Map Tile Service

3. HEEGanosHIEENERER.,
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Layer Preview THER*

= TEX cite a

) BT =
" AR BIRRE *
? ERE4A
D Styles B
RS
& wes 5

13 WFs
& wMTS EESH
& WMs host *
wE

§ en port *
E A
E m=%xini database *
Tile Caching

username *

B Tile Layers d
® Caching Defaults
B Gridsets password *
== Disk Quota

!/ BlobStores schema *
Security pablic
& Settings table *

Authentication

j Passwords

5 Users, Groups, Roles
> Data

% services

T

IR/

SHRBUNT,

SHEWR

host

port

database
username
password

schema

column name *

rast

filter *

id=1
SSH [

name

EPSG Code

EPSG:4326

Eizipu

HUREMNE (IPEERDSEEH
i) .

HIEEROS,

HIRERR,

HIRERFPE.

HIRER,

FERschema,

#$... | EPSG:WGS 84...

Nl

XXXXXXX.pg.rds.aliyuncs.com

3432
rasterdb
pguser
123456

ZKIN A public
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SHER R ~l
table WEERERS. raster_table
column name MM Z TR, raster_column

W& RIS IREE, ASQLIEG T
filter Bwhere, WMRFESSMEHIM id=18¢name="srtm’
*%ﬁg/l\, E'\%ﬁﬁi%—/l\c

name geoserver B /RBIMHEZ R . myraster

REST API

o BIEHIEIR
o ##[O: http://host:port/geoserver/rest /workspaces/{workspace}/coveragestores
o Fik: POST
o B
m workspace: BZ6IEIFHIworkspaceZ#R,

m datastore body: REIINT, Hitype ABEESE, urlPiEE R =PG/PolarDBRIEES L (json
%) .

{
"coverageStore": {

"name": "<datasource_name>",

"type": "GanosRaster(PG/PolarDB)",

"enabled":"true",

"workspace":"<wokrspace>",

"url": "{\"column\":\"<raster_colunm>\",\"database\":\"<database_name>\",\"filter\":\"<raster_filt
er>\",\"host\":\"<pg_host>\",\"name\":\"<public_name>\",\"password\":\"<user_password>\",\"port
\":<pg_port>,\"schema\":\"<schema_name=>\",\"ssl\":false,\"table\":\"<raster_table_name>\",\"user
Name\":\"<user_name>\",\"valid\":true}"

}
}

o BIZHIERRY
{

"coverageStore": {

"name": "srtm",

"type": "GanosRaster(PG/PolarDB)",

"enabled":"true",

"workspace":"test",

"url": "{\"column\":\"rast\",\"database\":\"test_db\",\"filter\":\"name='srtm'\",\"host\":\" pgm-xxxxxx
xx.pg.rds.aliyuncs.com\",\"name\":\"srtm_image\",\"password\":\"xxxx\",\"port\":3432,\"schema\":\"p
ublic\",\"ssl\":true,\"table\":\"raster_table\",\"userName\":\"raster_user\",\"valid\":true}"

}
}

o REVFUER
o ##[: http://host:port/geoserver/rest /workspaces/{workspace}/coveragestores
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o A% GET
o B
m workspace: B&BIZIFHIworkspace& R,
m datastore body: REIINIT, HitypeNEEEE, urlfiESRE =pg/polardb8iEHESE (json

&) .
{

"dataStores": {
"dataStore": [
{

"name": "txxxxx_shp_filter",
"href": "http://11.xxx.xxx.xxx:8080/geoserver/rest/workspaces/tianxun/datastores/txxxxx_shp_fil
ter.json"
b
{

"name": "yxxxxx_shapel",
"href": "http://11.xxx.xxx.xxx:8080/geoserver/rest/workspaces/tianxun/datastores/yxxxxx_shape
l.json"
}’
{

"name": "yxxxxxn_shape2",
"href": "http://11.xxx.xxx.xxx:8080/geoserver/rest/workspaces/tianxun/datastores/yxxxxxn_shap

e2.json"
}
]
}
}

o RTiMEER
o #&[O:
http://host:port/geoserver/rest /workspaces/{workspace}/coveragestores/{store}/coverages
o Aik&: POST
o BH:
m workspace: E&BIZiFHIworkspace& R,
m postBbody®&R T :

{
"coverage": {
"abstract": "Digital elevation model for the Spearfish region.\r\n\r\nsfdem is a Tagged Image File F
ormat with Geographicinformation",
"defaultinterpolationMethod": "nearest neighbor",
"description": "Generated from sfdem",
"dimensions": {
"coverageDimension": [

{
"description": "GridSampleDimension[-9.999999933815813E36,-9.999999933815813E36]",

"name": "GRAY_INDEX",

"range": {
"max":-9.999999933815813e+36,
"min": -9.999999933815813e+36

}
!
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)

|
B
"enabled": true,
"grid": {
"@dimension": "2",
"crs": "EPSG:26713",
"range": {
"high":"634 477",
"low":"00"
b
"transform": {
"scaleX": 30,
"scaleY": -30,
"shearX": 0,
"shearY": 0,
"translateX": 589995,
"translateY": 4927995
}
b
"interpolationMethods": {
"string": [
"nearest neighbor",
"bilinear",
"bicubic"
|
b
"keywords": {
"string": [
"WCS",
"sfdem",
"sfdem",
"type\\@language=fr\\;\\@vocabulary=test\\;"
|
1S
"latLonBoundingBox": {
"crs": "EPSG:4326",
"maxx":-103.62940739432703,
"maxy": 44.5016011535299,
"minx":-103.87108701853181,
"miny": 44.370187074132616
}’
"metadata": {
"entry": [
{
"@key": "elevation",
"dimensioninfo": {
"enabled": false
}
b

"§":"10",

"@key": "cacheAgeMax"
b
{
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"@key": "time",
"dimensionInfo": {
"defaultValue": """,
"enabled": false
}
b
{

"$": "true",

"@key": "cachingEnabled"
13
{

"$": "sfdem_sfdem",
"@key": "dirName"
}
]
B

"name": "sfdem",
"namespace": {
"href": "http://localhost:8075/geoserver/restng/namespaces/sf.json",

llnameH: Ilsfll
13
"nativeBoundingBox": {
"ers": {

"$": "EPSG:26713",

"@class": "projected"

b

"maxx": 609000,

"maxy": 4928010,

"minx": 589980,

"miny": 4913700

B

"nativeCRS": {

"$": "PROJCS[\"NAD27 /UTM zone 13N\",\n GEOGCS[\"NAD27\",\n DATUMI[\"North American Dat
um 1927\",\n SPHEROID[\"Clarke 1866\", 6378206.4,294.9786982138982, AUTHORITY[\"EPSG\",\"70
08\"]]l,\n TOWGS84[2.478,149.752,197.726,0.526,-0.498,0.501,0.685],\n AUTHORITY[\"EPSG\",\
"6267\"]],\n PRIMEM[\"Greenwich\", 0.0, AUTHORITY[\"EPSG\",\"8901\"]],\n UNIT[\"degree\", 0.01
7453292519943295],\n AXIS[\"Geodetic longitude\", EAST],\n AXIS[\"Geodetic latitude\", NORTH],
\n AUTHORITY[\"EPSG\",\"4267\"]], \n PROJECTION[\"Transverse_Mercator\", AUTHORITY[\"EPSG\"
,\"9807\"]], \n PARAMETER[\"central_meridian\",-105.0], \n PARAMETERI[\"latitude_of_origin\", 0.0],
\n PARAMETER[\"scale_factor\",0.9996],\n PARAMETER[\"false_easting\", 500000.0], \n PARAMETER
[\"false_northing\", 0.0],\n UNIT[\"m\", 1.0], \n AXIS[\"Easting\", EAST], \n AXIS[\"Northing\", NORTH
1,\n AUTHORITY[\"EPSG\",\"26713\"]]",

"@class": "projected"

B

"nativeFormat": "GeoTIFF",

"nativeName": "sfdem",

"requestSRS": {

"string": [

"EPSG:26713"

]

B

"responseSRS": {

"string": [

"EPSG:26713"

XH4ERA: 20211103 320



B = 43R B - S = AR 55 ZHHEAERDS

|
}’

"srs": "EPSG:26713",
"store": {

"@class": "coverageStore",
"href": "http://localhost:8075/geoserver/restng/workspaces/sf/coveragestores/sfdem.json",
"name": "sf:sfdem"
b
"supportedFormats": {
"string": [
"ARCGRID",
"IMAGEMOSAIC",
"GTOPO30",
"GEOTIFF",
"GIF",
"PNG",
"JPEG",
"TIFF"
|
}’
"title": "Spearfish elevation"
}
}
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13. £ EMNF
13.1. QGISiFImGanos

QGIS (JR#RQuantumGIS) E—THPABRFNAREEERY, SHFSHEE. MEEXUAREIEEE
AER, BNIFHENTNL. S8, KiE. STUARERBERSIE,

Bl GanosiEE
1. HiERIZPostGIS Connection, BANEIRS#, m&ETest Connection,
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'@ @® () Create a New PostGIS Connection

N Connection to ganos_geometry was i‘ 0

iimaneafoal

Connection Information

Name ganos-geometry|

Service

Host pgmn | .pg.rds.aliyuncs.com
Port 3432

Database ganos_geometry

SSL mode disable d

Authentication

Basic

Choose or create an authentication configuration

No authentication ﬂ o)

Configurations store encrypted credentials in the QGIS
authentication database.

Test Connection

Only show layers in the layer registries

Don't resolve type of unrestricted columns (GEOMETRY)
Only look in the 'public' schema

Also list tables with no geometry

Use estimated table metadata

Allow saving/loading QGIS projects in the database

Help Cancel “

A |

SHHBUT,
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B 2= $UHR R - == 1 1

2% A

Name BHENEES,

Host HIE FESL ) B9 IPHEESYRDS / PolarDBS MW sl , TTLAMIZHI & 3RS,
Port R ESLAI G O iha, TTRAMIREI & IRE,

Database REERNHIEES.

SSL Mode

SSLINZRAS, #%E#EDisable,

2. WEIRT M GanosHiEIR, ERHEANMIEELFURIATH=EHER, REEEN=EHER, B

THE.

®
0
00

DEBRRAPSAL S RBPL AL LIRS 8 &
:ﬁﬁ”ci‘.ﬂm'

fx 2 @ ¢ & O

BE. HiBGanosH R EHIE.

*Untitled Project - QGIS

roads

» @ Vector creation

Browser @O  Processing Toolox
LeTYTe He0 8BS
v WO Pl Q search...
(= cert_override.txt AL . ¥ Recently used
> Nolumes s- o ; o % Clip raster by extent
© GeoPackage L % e 4 Translate
/ SpatiaLite = [ 8% e [ LY W}, Build overviews (p...
v @ postais O OF ey &
e e P o 3’ Multipart to single...
v = ganos-geometry o o . » @ Cartography
i L .8 ° artography
v 5 public Y < S LR -'.:f." » @ Database
- a2 9% b, © o 6 ° D o e 8800 » @ File tools
V" #% polyline ° 5 & ".\" % L5 S o &%, » @ Graphics
(9 TH_region ofo 0 ° ° Ste e - o8 » @ Interpolation
s M *ee Yoo % b MRS, L0 Q Lover
: FE_point = o oo 0% IS 5 Ch B 000 9.8 ?. o » @ Layer tools
5L ¥,y °, % "a’: o, :*..q.. Shan P goq » @ Network analysis
+ @ B2 5 a'. et ° ﬁ' . of‘ Qg _° - » @ Raster analysis
@ WMS/WMTS o _ o e O' & ~.-F Ll ° » (@ Raster terrain analysis
* o o9
00 Layars “h'!'?t H b0 o0 0% 2 08°,Pa > @ Raster tools
° kY 2 8o 45 Be R % > i
< & % T &y @ * 0 g 0% g ‘2‘“: b ot "‘\ ASgR °_© >R Voot araha
' P S At

v Vector general
P o & o 886 o \ o, R » @ Vector gener
7 HE point ° s e * OAYy ‘r '.: -., ° b » @ Vector geometry
I | 88 region -, .; e ol oo = 3t d > g e iy
v H%%_polyline ®o f &t > Vector selection
FEGUR LA Re J ':-_. S8es “. SR8 88 D » @ Vector table
g0 0 8Fo 52 098 ”J '\&‘_‘ » fu GDAL
S o & -u‘_.- & » & GRASS
° o, %0 S g % o ) a0 R 'S ¥ Models
005 o %, ’ o S :.h‘-.‘\." 3 'l.\l Br > © saca
o o° #8% o ad’g ;‘. o e i ~ @ Scripts
i3 %o
)
Q_Type to locate (%K) Ready Coordinate 117.334,39.779 | 95 | Scale 1:436,392 | @ Magnifier | 100% % Rotation 0.0° 3| FARender @ EPSG:4326 | @

13.2. uDigizialGanos

UDigR —HR RN KHEGSNBMALIER, JLU#T=EEYE (MshpttEXXH) NRENEE, XIF
OpenGIStRfE, XEEXMGIS, %51t E RS 23/ M N RERRSS 2R B 455 89038, uDigieft 7 —MEBRA i Java

FakMAFRAHZIR=ENARR,

BlZGanosiEE
1. ERERmEiEELayer > Add Data,
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= HIEERDS

Data Sources

Connect to a PostGIS Server,

([ ArcSDE

0 ps2

ﬁ DataStore

@ Files

+¥ )Grass Workspace Wizard

k&d Map Decoration

S& MySQL host

FEi NASA WorldWind Configuration Files

[[éi Oracle Spatial

9 PostGIS

{4 Web Feature Server
eb Ma rver
[ Web Map Se
i Web Map Server Tile Cache (WMSC)
fi Web Map Tiles (OpenStreetMap, MapQuest Maps, ..)

Finish

2. EAGanosHIREEEER .

325
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B ZS R e = 1 [

PostGIS

Connect to a PostGIS Server.

Previous Connections

Host:
User Name:

Password:

[v]:Store Password:

pgm-. my.rds.aliyuncs.com

L e

Remove Connection

Einish

SHORBPMT,
24
Host
Port
User Name

Password

3. IEFREIEESLS .

]

R ESLAIE9IPHEIE B RDS /PolarDBY MMt ik, BT LAMIREI & ik,

R BSOS Ok, STLAMIREI B IR,

HIRERPE,

=,

> XRYARAS: 20211103
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= HIEERDS

Connection

Connect to a PostGIS Server.

Database | (lalsl Jeieuiasiy

List
Filter Public Schema
Table Schema Geometry Name Geometry Type
Bl public geom /V MultiLineString
ey - public geom /N MultiLineString
=W e public geom A MultiPolygon
i public geom = MultiPoint
< Back Cancel
HIENESEE

EHEGanos/z, TTMNHIEEPNEEH#HTNE. EF. KiEGanosPH=EHE,

327
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[ece uDig
e 28 ®
2 Projects £2 & %= 0O [d#HE_point 53 S 0O|0Owel. 2| = 0
¥ project | = Palette b
[ #E_point e

Welcome to ul

Info

i Info Overview
Get an overvi

= y Tutorials
. Layers 3¢ | [ A0I| Ll Baokmarks =8 @ Go through th
A5 @
L5 _region
2 ] 5
lﬂ%palylme What is new
/ roads Find what is r
o HFE_point

Measurement =\ Website
Selection (' f’{ Check out the
Editing ) website.
Create
:Fealuro Editing

s 84 JGrass

m¥X =0

> NV roads

> #$E_point

> WV itb¥x_polyline

> @ 5 _region
» [ Decoration

13.3. OpenjumpifijalGanos

OpenUMPR—ER TlavaR HGISN AR, HRETMETJMAINGE, aTARIIMEENZT BT
#, BEBufferBiF X4, Intersection& K3, UnionBMRMEZBATNEE, HolLABIREHGHAR
730penUMP#{TINRERY E ISR R .

tlZ#ZGanosiE#E
1. ERGRIEREXH > TH, EBBEEMEE.
2. EEEEEEPIERNIE.
3. EARMEEXNIEETENEERSH,
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OnenILIMP o x 1
e ibi X [
BETRE
EEERESAME
e = EEEm ] Ol
=t BEE [ #ar: [8.[R...
= (L.
- S
b E-24 - |gan03 |
Wi i
wMsEE Server |[ ] l.aliyuncs.c0m|
= Port 3432 EE
Sextante G EHE Database |E —try | BT |
gy User |— |
Writable Data Store Password| _________ | |
EBZHERED
|233 mMB ... |1:3,?30 |(93 : 298)
SHIHBEUT,
e B
B BHEXHERER,
KMER 8§ EHPOSLGIS,
Server IR EESLAIE 1P BYRDS /PolarDBSM Mtttk , BT AMIREI & P3R5,
Port BB LA IE Ol TTRAMESIE DIRE,
Database FEEENIEES.
User HIRERFPE.
Password B,

4. BEBREFTLUES ganosEFRENEEREE.

329
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OpenJUMP

137, ..

X
([}

BRTHE
REEMERME

=
T

=
®A
(3
AETHE
&
whsE R
[
Sextante GBI

[,
Writable Data Store

PR -

HE - |q\ ganos  (Postgis:pg

W WY Bliyuncs .com:3432:ganos_geomekr. ..

PREE -

A=

Hep - .|

9 [ Default

§ Mgk

_palyline

geom (MULTILINESTRING . srid=4326)

o 5

_region

geom (MULTIFOLYGOM, srid=4326)

T

_paint

geom (MULTIPOINT , =rid=4326)

SIS ]

o|lo|olo

e

|<i§l§l || w2k ||

Lc¥i:]

315 MB &,

o |;.3,:8|!

|\3J

N

BN TS5 BRIE
ERE TR SIRMTNG, TEUETRA. S0 BHSEARME, GUMETESHERS,

OpenJUMP

T &E TE EBEE EH IHR #iE #fF sextante

ME S QY @A Q&= QH ] ¥ee LY
L]~ e T 4

HO #H

+ WH

e b I

[1[v] ¥ K _point
[ 8% _polyline
v B _region

RET

1:0 189 MB

113

(115.183

5 fooo

Al X LA R#TEEES.

> XHERRA
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= |

OpenJUMP - o X

iff &% 5E HE £ IR B# Eft sexante BN B o |
% %%w@@ R %@l @ =]« Ol O—==d I~]

+ WA 1

¢ LIfe
9 [v] #1 K _point i

[ [v] #¥k_polyline ] =,

| |v] 5 _region i

u = ane

o WA WA

[ #HEE_point (2 $§.40)
W|FD | i | neme [pyname [type |admincode |
520836 1449 REFD bz BEB0 110113
520348 1461 HEETT ke BBE0 110113

[T & _polyline (3 ¥4)
L|Fo i | neme  |pyneme [tpe |
8 21560 130 MPHHLIAEE  dtjoc 0245
$ 21500 150 HIPRALERAE  dbics 0245
$ 21591 160 HRERHLIREE  dtics 0245

HH _region {1 ¥iE)
o |F1D |id |name | admincode ‘type |ctymde |prwl'mem
A 16667  1iERW 110116 0157 110ww0  AEEdH

i

4] i I

: 0 [0 pts]
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I\

14.% Mg &
14.7. NS EIE

RN B WA ST _Import FromBR 08 AR th S R R 5 0SS _E BSR4 MNEE GanosH,

LR B AR R EIME AR, MR R O0SSEIE, BHRASHIBESOSSHIEMEMEER ., HXERES
MossipIaEEERAUER,
ST _ImportFrom g #{

ST_ImportFrom@—~Ganos Rasterf&#§, o] LU — N EREARM 4 R S5 0SS EaIMHE R X4 E E
GanosH#,

@ e
o ITRAREARNMBIE LN, BESHEIBESLITAEXNNNE,
e XTFST_ImportFromEAS##ERE, 1FEFES ST _ImportFrom,

W

Bk

INSERT INTO <raster_table_name>(<raster_column_name>) VALUES (ST_IMPORTFROM('<chunk_table_nam
e>','<path_to_raster_file>'))

BN
1. €l#ganos_rastery &,
CREATE EXTENSION Ganos_Raster CASCADE
2. B— A3 ERIME XM EE Ganos £ .

INSERT INTO raster_table(name, rast) VALUES ('local_file', ST_ImportFrom('chunk_table', '’Thome/beijin
g tif'));

3. B—0SSX 4 E I & NN E Bl Ganos L,

INSERT INTO raster_table(name, rast) VALUES ('oss_file', ST_ImportFrom('chunk_table', 'oss://ak:as@b
ucket/data/beijing.tif'));

[N E\I
14.2. EFHXEEHIE
AXNBIMTE R EHIEMFEGanost, BINEFERB TR Ashp2pgsql. ogr2ogrzQGIS,

HEREIE
EMHEEEHIEZE, BHEESEETEBMAN TSRS, XeliEganos_geometryd E:

CREATE EXTENSION ganos_geometry CASCADE
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B = #03E R = L 1)L

ZHHEAERDS

shp2pgsql&<i7IA

shp2pgsqlis €T TR 2 —MEEsr ShapefileX 4 ## ASQLXHHH ST TR, EidEshapfiled&ia ASQL
X, TTASEELE Shapefile#3E M2 EI GanosH,

o Bk

shp2pgsql-s <srid> -c -W <charset> <path_to_shpfile> <schema>.<table_name> | psql-d <dbname> -h <ho
st>-U <user_name> -p <port>

o SR
SHER

-s <srid>

-W <charset>

<path_to_shpfile>

<schema>.
<table_name>

-d <dbname>

-h <host>

-U <user_name>

-p <port>

o Al

13

[

ZE2%ED,

el ST E

R DU E MR :

o -a: &M

o -d: MEHUBZHISEMERE

o -p: (NBIBREMSQL, REAZBEHIE

shapefile2#F£&,

shapefile X2, EEHshp2pgsqle< TEFE

2,

Bl geometry R IEFR,

HIREBR,

IR EESLBI AL,

Bl

4490

"GBK" Eﬁ n uT F8n

/home/roads.shp

public.roads

mydb

pgm-
XXXXXXX.pg.rds.aliyuncs.
com

my_name

3433

shp2pgsql-s 4490 -c -W "GBK" /home/roads.shp public.roads | psql-d mydb -h pgm-xxxxxxx.pg.rds.aliyunc

s.com-Umy_name -p 3433

@ #8 NEEBEMAGHBESA. HHIHAKETAATSE, TUEHATRERESTE

PGPASSWORD:

ogr2ogran${TIA

export PGPASSWORD=my_pass .

00r200r2GDAL/OGRIZE M X EHIEHEMR T B, #FEsri Shapefile, Mapinfo#FileGDBE & W K EHIE %

B, REHEXESD

SHEXRE,

333
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ZHIREEERDS B == R - 5 L)L

@ B ERogrogri ST TEMBABEIE, 5EHRGDALESpostgislREIEE,
° &}

ogr2ogr -nln <table_name> -f PostgreSQL PG:"dbname='<dbname>' host="'<host>' port="'<port>' user='<u
ser_name>' password='<password>"" -lco SPATIAL_INDEX=GIST -lco FID=<FID_NAME> -overwrite "<PATH_
TO_FILE>" -nlt GEOMETRY

o S

SHER iR Bl
-nln <table_name> REREM, roads

-f PostgreSQL

PG:"dbname='<dbnam

e>' host="<host>'

port='<port>' PostgreSQLIEIZIER.
user='<user_name>'

password='<password

dbname="mydb'
host="'pgm-
XXXXXXX.pg.rds.aliyuncs.
com' port='3433'
user="my_name'
password='my_pass'

>

“lco KR EENRGST =A% %

SPATIAL_INDEX=GIST 7t

-lco FID=<FID_NAME> EEfdER, fid
HEER,

-overwrite s

BT PUEREMER . -appendiBNEDR,

. e s . /home/roads.sh
EEMRYMER, BHREogrogredF T AEES ome/roads.shp

<PATH_TO_FILE> AR, /home/land.tab

BEJLAER Ageometry, EMESBHNRIFE
-nlt GEOMETRY E, BrlEEImultipolygon#E 53EmultipolygontE %
B— XN R,

o =l

ogr2ogr -nln roads -f PostgreSQL PG:"dbname="mydb' host="pgm-xxxxxxx.pg.rds.aliyuncs.com' port='343
3'user='my_name' password='my_pass'" -lco SPATIAL_INDEX=GIST -lco FID=fid -overwrite "/home/roads.
shp" -nlt GEOMETRY

QGISEHTIHA

0GIS (JRFRQuantumGIS) 2—THPRABRFNFREEGERY, SHFSHEE. B UREIEEE
AR, BNIFHENTINL. S8, KiE. SRR EBSIE,

1. Bl GanosiEiE,
i. E4ABrower&gOD, EHiESIEPostGIS Connection,
ii. EARDESEH,

> MA4RRA: 20211103 334


https://www.qgis.org/en/site/

N =HRE- = M0 ZHHEAERDS

@ ® () Create a New PostGIS Connection

() _ Connection to ganos_geometry was é‘ Q

rimnancafol

Connection Information

Name ganos-geometry|

Service

Host pgm | .pg.rds.aliyuncs.com
Port 3432

Database ganos_geometry

SSL mode disable ﬁ

Authentication

Basic
Choose or create an authentication configuration

No authentication B )

Configurations store encrypted credentials in the QGIS
authentication database.

Test Connection

Only show layers in the layer registries

Don't resolve type of unrestricted columns (GEOMETRY)
Only look in the 'public' schema

Also list tables with no geometry

Use estimated table metadata

Allow saving/loading QGIS projects in the database

Help Cancel “

[ & o

SHERBUWT :
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SHEIR bizipu
Name BEXEE,

#3R FE SLA5) B9 1P 1 B RDSEY PolarDBY ittt , BT LA Maliyunizl & o

Host #is.

Port AR AESTAIRIE Ot oTAMaliyunizfl & $3RE,
Database REEENBURES.

SSL Mode REERSSLINEEE,

i. B#HTest ConnectionEFEEMII,
2. MBEREHIE.
i. BEFE¥HEDatabase > DB Manager..,
i. FESR W AVEE EEEIEE D, ERRESANLUERHETImport Layer/File...,

iii. FEHPSAKEHETEES, BEFESANERELREHRESNER, REREHOKRTS
NEE,

- ';J.l1 b
14.3. Trajecotry=s I o)zt
AX AN BTrajecotryE LDBHBRE, B FREANZHEE.

WETE A bR R AR e AR X &R ?
ST _MakeTrajectory #i&E RO LG HRIE A MBI R, REFEWNT:

- BT B
create extension ganos_trajectory cascade;
- BlERR
create table points(id integer, x float8, y float8, t timestamp, speed float8);
insert into points values(1, 128.1,28.1,'2019-01-01 00:00:00', 100);
insert into points values(2,128.2, 28.2,'2019-01-01 00:00:01', 101);
insert into points values(3, 128.3, 28.3, '2019-01-01 00:00:02', 102);
insert into points values(4, 128.4, 28.4,'2019-01-01 00:00:04', 103)
-- BIEEIITER
create table traj(id integer, traj trajectory);
-- FEN$HE
insert into traj(id, traj)
select 1,
ST_MakeTrajectory('STPOINT'::leaftype, x, y, 4326, t, ARRAY['speed'], NULL, s, NULL)

FROM (select array_agg(x order by id) as x,

array_agg(y order by id) asy,

array_agg(t order by id) as t,

array_agg(speed order by id) as s

From points) a;

b

AZEB#HMNST_MakTrajectoryi&EREBAFRERELT?
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MRRFZHTHIST_MakeTrajectory R ESHATENAEZRK, BOLUHTEEXYT B, flINNENREE2
ANint8, 2/Mfloat4F11 M timestampE BIBNE M, TTRABIER &R S

CREATE OR REPLACE FUNCTION ST_MakeTrajectory(type leaftype, x float8[], y float8[],
srid integer, timespan timestamp(],attrs_name cstring[], attrl int8[],
attr2 int8[], attr3 float4[], attr4 float4[], attr5 timestamp(])
RETURNS trajectory
AS 'Slibdir/libpg-trajectory16','sqltr_traj_make_all_array'
LANGUAGE 'c' IMMUTABLE Parallel SAFE;

Hople M SHNEEXENSH, BSTMSHNAFEEXNABEEXE, FRANERERAPEXNE
ERRHBANT]

01 4a7 [ h, 325 o B A 3h ik £ ?
{EAST_append® @M B HiIHE MNTES, ST_append REFEBEINT:

trajectory ST_append(trajectory traj, geometry spatial, timestamp[] timespan, text str_theme_json);
trajectory ST_append(trajectory traj, trajectroy tail) ;

fin, BFREFEPBPEMRDBRITELT:

- B R’
create extension ganos_trajectory cascade;
- BIEAR
create table points(id integer, x float8, y float8, t timestamp, speed float8);
insert into points values(1, 128.1,28.1,'2019-01-01 00:00:00', 100);
insert into points values(2, 128.2,28.2,'2019-01-01 00:00:01', 101);
insert into points values(3, 128.3,28.3, '2019-01-01 00:00:02', 102);
insert into points values(4, 128.4, 28.4,'2019-01-01 00:00:04', 103)
-- BIEENER
create table traj(id integer, traj trajectory);
- FENEIE
insert into traj(id, traj)
select 1,
ST_MakeTrajectory('STPOINT'::leaftype, x, y, 4326, t, ARRAY['speed'], NULL, s, NULL)

FROM (select array_agg(x order by id) as x,

array_agg(y order by id) asy,

array_agg(t order by id) as t,

array_agg(speed order by id) as s

From points) a;

- FENFTIE R
insert into points values(5, 128.5, 28.5, '2019-01-01 00:00:05', 105);
insert into points values(6, 128.6, 28.6, '2019-01-01 00:00:06', 106);
insert into points values(7, 128.7,28.7, '2019-01-01 00:00:07', 107);
- BT 5 SEHHNT
With point_traj as (
select ST_MakeTrajectory('STPOINT'"::leaftype, x, y, 4326, t, ARRAY['speed'], NULL, s, NULL) AS traj
FROM (select array_agg(x order by id) as x,

array_agg(y order by id) asy,

array_agg(t order by id) as t,

array_agg(speed order by id) as s

From points WHEREID =5) a

b
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]
Update traj
set traj = ST_append(traj.traj, a.traj)
From point_traja
WHERE traj.ID=1;
- MR ERARRERFEMSQLI AT LIS B
With point_traj as (
select ST_MakeTrajectory('STPOINT'::leaftype, ARRAY[128.5::float8],
ARRAY[28.5::float8], 4326, ARRAY['2019-01-01 00:00:05"::timestamp],
ARRAY['speed'], NULL, ARRAY[106::float8], NULL) AS traj
)
Update traj
set traj = ST_append(traj.traj, a.traj)
From point_traja
WHERE traj.ID =1;
- BT 2 SEHNT
With point_traj as (
select ST_MakeTrajectory('STPOINT'"::leaftype, x, y, 4326, t, ARRAY['speed'], NULL, s, NULL) AS traj
FROM (select array_agg(x order by id) as x,
array_agg(y order by id) asy,
array_agg(t order by id) as t,
array_agg(speed order by id) as s
From points WHEREID >5) a
)
Update traj
set traj = ST_append(traj.traj, a.traj)
From point_traja
WHERE traj.ID =1;

MOE AR EETRE?

ZAEBEZER—MASNEREE L, BEESNEHEERMERNINTEE. NRESHIZIEREX, RE
FEWT:

- IR B z4 [E4E

Set toast_compression_use_lz4 = true;

-- (EApgARINEERE

Set toast_compression_use_lz4 = false;

MBENENIBRBRIANRB IZAEREE, REFENT:
-- BUREEE R 1z4 %48
Alter database dbname Set toast_compression_use_lz4 = true;

- BIEEERRIAESE

Alter database dbname Set toast_compression_use_lz4 =false;

MENREFFBEBEEURANKE?
gucZ Eganos.trajectory.attr_string_lengthB TFREFHFREEXRBEMH, BREFZNT:

Set ganos.trajectory.attr_string_length =32;
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nmEAtERETEENRKE (RME/FHE) ?
HEEMNBENSAE (R/ME/FI9E) , FENT:

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,100]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","l
ength":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::;trajectory a)
select avg(v) from

(

Select unnest(st_trajAttrsAsinteger(a, 'velocity')) as v from traj

) t;

14.4. GanosiEHE el A4

GanosiEM 2N EZ BN =HIERE, RHU—RIINHERE ., REMNFHEIR, AN BGanosiEHH]
FRFE.

f] £ = B = 4048 E GanosTR - iR thi# TARIR . T UBE I T 75 F RIEH B E 23 8 GanostifH 7+

é&o

1. fEFPostgreSQLER 1T T RIERMIRE,
2. /R \dx BLEFBHIIE,

339

HRRH:

List of installed extensions
Name | Version | Schema | Description
+ + +

address_standardizer |2.5.4 |public |Ganos PostGIS+address standardizer
address_standardizer_data_us |2.5.4 |public |Ganos PostGIS+address standardizer data us
ganos_address_standardizer  |4.1 |public |Used to parse an address into constituent elements.
Generally used to support geocoding address normalization step.
ganos_address_standardizer_data_us|4.1 |public |Address Standardizer US dataset example

ganos_geometry |4.1 |public |Ganos geometry extension for PostgreSQL
ganos_geometry_sfcgal |4.1 |public |Ganosgeometry SFCGAL functions extension for Postgr
eSQL

ganos_geometry_topology |4.1 |topology |Ganos geometry topology spatial types and functio
ns extension for PostgreSQL

ganos_networking |4.1 |public |Ganos networking extension for PostgreSQL
ganos_spatialref |4.1 |public |Ganos spatial reference extension for PostgreSQL
ganos_tiger_geocoder |4.1 |tiger |Ganos tiger geocoder and reverse geocoder

plpgsql |1.0 |pg_catalog]|PL/pgSQL procedural language

postgis |2.5.4 | public |Ganos PostGIS+

postgis_sfcgal |2.5.4 | public |Ganos PostGIS+

postgis_tiger_geocoder |2.5.4 | public |Ganos PostGIS+ tiger geocoder

postgis_topology |2.5.4 | public |Ganos PostGIS+topology
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3. @I Description?!| 89##iR 5 RIRENE R I B Ganost .
@ B MEHARPESGanos, NEREGanosiEl,

4. FHKGanosidft.

o WMRENGanosEHRAKXRFETF3.1, BFEAN T ETXN 2 EGanostdH#1THH,

SELECT ganos_update();

o WMREHGanosEHMRANT3.1, BSEMTHS, FHLIRRLX 2EGanosmFHITHE,

CREATE OR REPLACE FUNCTION ganos_update()
RETURNS text AS
$$
DECLARE
rec RECORD;
sql text;
BEGIN
FORrecIN
SELECT extname
FROM pg_extension
WHERE extname like 'ganos_%'
LOOP
sql="ALTER EXTENSION"
|| rec.extname
|| ' UPDATE;
RAISE NOTICE '%', sql;
EXECUTE sql;
END LOOP;
return 'All Ganos extensions have updated to latest version';
END

$$ LANGUAGE 'plpgsql' volatile STRICT;

@ $E  GanosiEf 5 HMIEHNFABRERAE, HMEEAREIMT:

ALTER EXTENSION <#&f4+> UPDATE;
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15. Lk
15.1. Trajectoryix{ESL i

FREENNZ=ZESI

SEMNRSIENMREDRE, FTERBEUAGBSNERKEESENERS|, tJEHNNTEIERREMEUTER
5| :

o FERS|: REXMNMBHNZTETCERILRS, EGREHHBZETCEIER.

o ARSI REXHMBHNNETEERILRS, EGREHHRYECEIER.

o NEERES: BEUNZHAES|, EENENZARNTREES.,

-BIBETFRBMTEES], MERTEEE

create index tr_spatial_geometry_index on trajtab using gist (st_trajectoryspatial(traj));
-BIBE TR EAVETEIER S|, MERAYELE IS

create index tr_timespan_time_index on trajtab using gist (st_timespan(traj));

- BB E T R AN IS LE Y 8]

create index tr_starttime_index on trajtab using btree (st_starttime(traj));

create index tr_endtime_index on trajtab using btree (st_endtime(traj));

B tlEbtree_gisti B

create extension btree_gist;

--EiIbtree_gist fLi4Rdial. ££1EAYiE. FEESFE5I

create index tr_traj_test_stm_etm_sp_indexon traj_test using gist (st_starttime(traj),st_endtime(traj),st_t
rajectoryspatial(traj));

XAGENSKE

MEERFENEN, EEFNNTEESHAIEMN, SBHEERSIZX, SHXE. BRUZEXA
PRENEXRRERBEE.

FERAHXEIES D PostgreSQLI # oh BXED,

MO ERFRFBRBEYE

NOBEPMERBNFHEREY, SSBERSERENEETRE.

o MBEFHENETNE, TUBRNBRBTRY, BNERFPHITER;

o MEEXBRERAFTHELUEY, TEEFHBLLBAKE, BRIDRE,
REFHBLBRAREENT:

- IRBEFRHBERRINKER32
Set ganos.trajectory.attr_string_length =32;

XA EN A ERE
EALENBRERPTER, BERRE M NBREMER,
RXANMNEEREER

24 EREEER—MABFNEREEE, AAESNESXNERNIITRE. WREEALZIEREEE, RE
RN
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Z#HEAERDS B == 8RR L

- IREfFH1z4 E45
Set toast_compression_use_lz4 = true;
- ERApgBAEREE

Set toast_compression_use_lz4 = false;

MREBXNBEMBERARBRZAESHEEE, REFTENT:

- BUREE(EA 1z4E %

Alter database dbname Set toast_compression_use_lz4 = true;
-- BUREFERRIAESE

Alter database dbname Set toast_compression_use_I|z4 =false;
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