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Pl 2 ZIR BB PR B EAAEZ AP AL, RAERREEFPRIFRORNS,
MBREFVEHERAARNE, BHIZRERTHRRAANAEBEEASTLIAT,

1. BNHESRERMNEHAERRHNEMRNBE TR, KIAXE, BINEE
TEHENGZEEANLSEY, AXENAERAMEZNREES, BN
BFRENS, REANEZFATERR, EASOETE=ZSREAFRASTH
RELETE=HER.

2. REMERFEBEIF, FOREMN. ATHPTARFEEHD. BF. EFHAX
HABZHNEIHEE, AEUMEALTAHERETERENER.

3. BTFF@RAAFE. BEIEMER, AXEHATEURRE., NEZREBERSE
FEMHERT TR ENASTHITERANF, HAEREZRREE DA
KO EHRNRPXE, SNHENXTAPXENRAZEEHEI R RNE
ETH. R AP,

4. AXEREABFPERRNERFRmERSNSEMLES, WERUTaRERS

B PR . "ERET A UHEriiEe” ARSIREAXE ., WEZERARARN
it EREXRSHRMENONEREEES, EMNESEIBHSBHNAER
SHOERME. EE. ERAM. UEESFAMEETRREERNRIE, EER4.
AR MARNTH . EAREHMAXEMAEEAEERLEFREN, MERR
AEEEAERERE. £EUERT, RERHANEGEEE. FRME. ERKE.
BARM. BHREIFIENIRE, SERPERANGEHRAEMEZNFBRE,
ABERE (AMENEZERSMZFRENTTEL)

5. MEZWM LRAERE, B8FEERRTEF. mm. BRF. SR Bifl. Z8. MW
IRZRA . MEAEEOREE. MR, HARERZN/HEXKATREMEEMIR
R, SEERRTEMRN. TN, ZFER. BIRES, FEMEZM/HEX
KasPERR, EFUARGEBER. B, £, 2FEE. KT, 8/h. X
THAAFAREMEZMY ., FREFIAS, I, REWEZSFLPTEEAR, £
WARBATEDTEH. &, BHEHIEMENER. AHHAEFTEZNRIR
(BEEARTRBARUASKAEGES "WER" . "Alyun” | "ARW" FH[
BERM/FEXBEA S ME, LARBONERSRERIEMTEBATZR. B
5. BtR. F@mIERSER. 58 BRAR. RS ARRNETSERRES=
HREBIRAI R =M/ HEXEKAT)

6. MERAAXEFEEMAER, BERNEZREBEEKR.
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B 14 88 =2
X A B
A ek ZEEREEESBAAERTEEEN
B, AESBASHESER, EEREBEXRAFEENIE.
=&
o ZEEREEURSSBRREATEE
- N ERREBERIS T, REWSE
) FEES HESHER, ’
EE, IESBABHEEER oA+ 55.
) HEX
HE ZRER. RBEE, 2 AR . .
D ER ATERER. HARRS, REAPLR  cspmno, uRSBAoBESH
THRERE, -
BEK,
@ 9
@ umg BTF47iReE. RELE. 8%, F=2 . . .
> LR BB, BHRE>NE> REMZRT,
ik FRERE. XB THBNRFUTE, EERBINTE, REHRE.
Courier={k Se A, 47 cd /d C:/window %, HEHA
Windows& 4 X3k,
bae log list --instanceid
A ERBH. TE,
Instance_ID
(120 [alb] TR, EEEE—A peontia Falii]
{} & {alb}

RRWIER, EBEE—,

switch {active|stand}
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Bx
L et e e e 13
258 e e s S e s el 14
2. MR S e S e s S 14
2.2, MR e e e s S 18
2.3, MR e e e e s S 20
3.Raster SQLBE 23
31, BEAEE s ana s s s tma s s camna e 23
3.2. Rastergl @@ ———--—--r 23
3.2.1. ST_CreateRast st ersrrr e s e e 23
3.3. BABH e e e 25
3.3.1. ST_ImportFrom sssssteeee - am s c e e 25
3.3.2. ST_ExportTo ==t rn oo 26
3.4. EFEEF Srmitesiss ot mneas e ms salnas 27
3.41. 5T_BuildPyramid st ee s 27
3.4.2. ST_DeletePyramid st e 29
3.4.3. ST_BestPyramidLevel st a——we—ou—ts 30
3.5. #FRERBR — e e 30
3.5.1. ST_Rast2WorldCoord =t an o cemasrs. 30
3.5.2. ST_World2RastCoord == e 31
3.6, GEESRE —m 32
3.6.1. ST_ClipDimension =fs=sse e v o ainc d o Lo 32
3.6.2. ST_Clip e e 32
3.6.3. ST_ClipToRast strm et e e 34
3.6.4. ST_AAAZ ——mmmmm e 37
3.6.5. 5T_MosaiCFrom == e 37
3.7 DEMEBME s e e 38
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3.7.]. ST_Slope =t e e s 38
8. BEEHEER e e 39
3.8.1. ST_NAME wmmmm e oo 39
3.8.2. ST_SetName =i art e i et i 40
3.8.3. ST_MetaData === s e 40
3.8.4. ST_Width =i . ot o e s s 41
3.8.5. ST_Height = aaaie s St et s 42
3.8.6. ST_NumBands St it oot antcumnains 42
3.8.7. ST _Value st e e s 43
3.8.8. ST_RasterlD =t e e e 43
3.8.9. ST_CellDepth 2t e s 44
3.8.10. ST_CellType 2ttt e e s 44
3.8.11. ST_InterleavingType st 45
3.8.12. ST_TopPyramidLevel ss=s—rm oo o 45
3.8.13. ST_Extent =rrrssrrmram o rrn s e 46
3.8.14. ST_ConvexHull S masie ittt astcunains 46
3.8.15. ST_Envelope s maaie s i oot and cumnins 47
3.8.16. ST_Srid Ea s anaie G il St st s 48
3.8.17. ST_SetSrid =ttt s s 49
3.8.18. ST_ScaleX =ttt e e s 49
3.8.19. ST_ScaleY =t e s 50
3.8.20. ST_SetScale ettt e e 50
3.8.21. ST_SKEWX mmmmmmmm e oo 51
3.8.22. ST _SkewY ————— oo 51
3.8.23. ST_SetSkew ———— 52
3.8.24. ST_UpperlLeftX Sfssmasie it oot asdcumains 53
3.8.25. ST_UpperlLeftY sSdssaaste i ot asdcumains 53
3.8.26. ST_SetUpperlLeft St ot sstcumains 54
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3.8.27. ST_Pixelwidth ————-- v 54
3.8.28. ST_PixelHeight - 55
3.8.29. ST_Georeference === e 56
3.8.30. ST_IsGeoreferenced 56
3.8.31. ST_UnGeoreference - 57
3.8.32. ST _SetGeoreference - 57
3.8.33. ST_NoData s rsnsnn e - b o idlar S vm ot it 58
3.8.34. ST_SetNoData Ssfsrnv e v s ainc S c Lo 59
3.8.35. ST_ColorTable - 59
3.8.36. ST_SetColorTable #ssr—rs e e e e 60
3.8.37. ST Statistics =i i bo0e . . o o o o b0l o o oo 61
3.8.38. ST_SetStatistics sfesisms s i s mc s 61
3.8.39. ST_SummaryStats ssisss s s a aa o e 62
3.8.40. ST_Colorinterp ==ssmrmrmam e 63
3.8.41. ST _SetColorinterp s e e 64
3.8.42. ST _Histogram ssssrssarm i s s 65
3.8.43. ST _SetHistogram s e 66
3.8.44. ST_BuildHistogram =s==as i apinna s n o tanalas 69
3.8.45. ST_StatsQuantile fesrm—sr e e e e 69
3.8.46. ST _Quantile ——-roiiii i i o oo 70
3.8.47. ST _MD5SUM =Stoiieetonuiarn o m s e f 71
3.8.48. ST _SetMD5SUM == e o0 72
3.8.49. ST _XMin S=toiseatonuia e o s st 72
3.8.50. ST YMIN s tvm e b s e e 73
3.8.51. ST XMax ==l an - i e e e i 73
3.8.52. ST_YMax S=sfmsmimm e s st s 74
3.8.53. ST_ChunkHeight == e e 75
3.8.54. ST _ChunkWidth s=ssrmrn . s e e 75
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3.8.55. 5T_ChunkBands ==t e ot 76
3.8.56. ST_Metaltems —---——---rmmmmrem e 76
3.8.57. ST_SetMetaData ---—------mm-mrmmmmm e 77
3.8.58. ST_BeginDateTime s s e 78
3.8.59. ST_EndDateTime ==t s n s 78
3.8.60. 5T_SetBeginDateTime === 79
3.8.61. ST_SetEndDateTime == e 79
3.8.62. ST_DateTime stssfsa st sttt e e iis, 80
3.8.63. 5T_SetDateTime =t e o 81
30. i s e s e e e e 82
390 BEF (=) =t e s 82
3.9.2. BER (>) St ssn R s 82
3.93. BEFF (<) ==t u st ol 83
3.9.4. BER (>=) S aam st et 84
3.9.5. BER (<=) =t o sl 84
310. BEXARAR e e 85
3.10.1. ST_Intersects st=wrsmmmmenamma e as s onnannis 85
3.10.2. ST_Contains sesdsam s bt st aineas e e iis, 85
3.10.3. ST_ContainsProperly ==t ccnnlins 86
3.10.4. 5T_Covers ===trmmm e o mn s aaaan s 86
3.10.5. ST_CoveredBy Ssissmat e o 87
3.10.6. ST_Disjoint == e 88
310.7. ST_overlaps =t e e 88
3.10.8. ST_Touches =nea e i s s 89
3.00.9. ST _WIthin smmmmee e 89
301, HEIRE e e e 90
3111, ST_CheckGPU ———mm oo 90
311.2. ST_AKID S e 90

Vi
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3.11.3. ST_SetAccessKey = m—rs e e 91
311.4. ST SetAKId Feseismr e e e
3.11.5. ST_SetAKSecret =t e s z;
302, R 93
3.12.1. ganos.raster.calculate_md5 ———r————— 93
3.12.2. ganos.rastermd5sum_chunk_size —-——r—r——rrme 93
3.12.3. ganos.raster.mosaic_must_same_nodata v 93
4.SpatialRef SQLEE 95
4.1, ST SrEqual ot e 95
4.2, ST SIReQ T 95
4.3. ST_SrFromEsriwkt - 9%
5.Trajectory SQLBE - 98
51, BEARBER - 98
5.2, RIEBREL - 99
5.21. ERHEHEL ——--——— 99
5.2.2. ST_makeTrajectory —————————mmmm - 100
5.2.3. ST_append =ssifnm e i s st b 104
53. RESHERY —— 105
5.3.]1. ST _COmMPress — e 105
5.3.2. ST CompressSED === e . . . . e e o oo oo oo o 109
5.3.3. ST_attrDeduplicate == e e e 110
5.3.4. ST sort &= s & e e e e 110
5.3.5. ST _deviation - 111
4. 4wttt ——"—m"-—-——7-———-"———"----—— 112
5.41. ST_attrDefinition = e e 112
5.4.2. ST_attrSize =2t mnsie L o S sl s s Calis 113
5.4.3. ST_attrName == fstss v e s bam s e S sm e c s 114
5.4.4. ST_attrType s sn v e s bl s S m e c s 115
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5.4.5. ST attrLlength v i i i . o oo oo e e o o 116
5.4.6. ST_attrNullable - 117
5.5. EHRE e 118
5.5.1. ST_addEvent e nlae s e 118
5.5.2. ST_eventTimes Ferermrt i e e 119
5.5.3. ST _eventTime =rsafermmre i e e 120
5.5.4. ST_eventTypes Sstns e s bam s a2 m e c s 121
5.5.5. ST _eventType #fsissi st e e ot st 121
5.6. JBMEBREL - 122
5.6.1. ST startTime — e e e e 122
5.6.2. ST _endTime - 123
5.6.3. ST_trajectorySpatial st a e 123
5.6.4. ST_trajectoryTemporal ==sstrrri i n e n s 123
5.6.5. ST_trajAttrs s=Fsiem i s e 124
5.6.6. ST_attrintMax #ssefesmamre i s 124
5.6.7. ST_attrintMin s amre s e 125
5.6.8. ST_attrintAverage ss=res s nibam s i n s vm e c s 126
5.6.9. ST_attrFloatMax - 126
5.6.10. ST_attrFloatMin - 127
5.6.11. ST_attrFloatAverage - 128
5.612. ST leafType —--——rrmmrr oo 129
5.6.13. ST leafCount - 129
5.6.14. ST duration ————-—rmrmr 129
5.6.15. ST_timeAtPoint s e 130
5.6.16. ST_POINtALTIiMe ssrsrsmrre i e e 130
5.6.17. ST velocityAtTime 131
5.6.18. ST_accelerationAtTime 131
5.6.19. ST _timeToDistance 132

VIl
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5.6.20. ST_timeAtDistance - 132
5.6.21. ST_cumulativeDistanceAtTime -—--—-----=—==mmmmmmmmmmm oo 133
5.6.22. ST_timeAtCumulativeDistance -————-—-—-—-mmmmmmmm - .
5.6.23. ST_subTrajectory ===l e 133
5.6.24. ST _subTrajectorySpatial - 134
5.6.25. ST _samplingInterval ——————-——— 135
5.6.26. ST_trajAttrsAsText ———————— - 135
5.6.27. ST _trajAttrsAsinteger —————————— 136
5.6.28. ST_trajAttrsAsDouble —----—--———rm 137
5.6.29. ST_trajAttrsAsBool - 138
5.6.30. ST_trajAttrsAsTimestamp --—-—-=====mmmmmmmmmm e 138
5.6.31. ST_attrintFilter - 139
5.6.32. ST_atirFloatFilter Ssitraa o m e el 141
5.6.33. ST_attrTimestampfFilter - 142
5.6.34. ST_attrNullFilter ———- 143
5.6.35. ST_attrNotNullFilter ———— 144
5.6.36. ST_trajAttrsMeanMax - 145
5.7. Y EIAERB A ERE — 146
5.71. ST_MakeBOoxX —-———=-——mommmmm e 146
5.7.2. ST_MakeBox{Z|T|2D|2DT|3D|3DT} - e 148
5.7.3. ST_BoxndfToGeom ——---————=-mmm—mmmmmmrmm e 149
5.7.4. ST _Has{xy|z|t} ——— 150
5.7.5. ST_{X]Y|]Z|TIMin —=-———-mmmrmr oo 151
5.7.6. ST_{X]Y|]Z|]T}Max ——————reeeee oo e 152
5.7.7. ST_ExpandSpatial === e 152
5.8. SMIELIBE F 153
581 BEAER e e 153
582. HXHEEFEF e 154
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583. B8EF 154
584, FEAEBEF 155
5.9. FEXRIN =t rsataas s o i e s e sl 156
5.9.1. ST intersects == e b e 156
5.9.2. ST_equals S=ssiinm e it s st b 157
5.9.3. ST_distancewithin ————--—— 158
510. =@t ——--eroinonmnonihinioo o —— 158
5.10.1. ST_intersection =ssfss e b e 158
5.10.2. ST_difference ——--——--——mrmmmmeerr oo 159
511, DREGLT 159
511.1. ST_nearestApproachPoint ==t an e 160
5.11.2. ST_nearestApproachDistance -—------=-====mmmmmmmmmm oo 160
512. BEXERHAR 161
5121, ST intersects = 161
512.2. ST_equals =rssiinmada it s st b 161
5.12.3. ST_distancewithin —-—--—— 162
5.12.4. ST _durationwithin - 162
5.12.5. ST_{Z|T|2D|2DT|3D|3DT}Intersects -—----——---r—smmmmmmememr e 163
5.12.6. ST_{2D|2DT|3D|3DT}Intersects_IndexLeft -----------mmmmmmmmmomoe 164
5.12.7. ST_{2D|2DT|3D|3DT}DWithin ---—---mmmm e 166
5.12.8. ST_{2D|2DT|3D|3DT}DWithin_IndexLeft -—-----mmmrmmmm- 168
5.12.9. ST_{T|2D|2DT|3D|3DT}Contains =---====-=-=m=mmmmmmmmmmmm oo 170
5.12.10. ST_{T|2D|2DT|3D|3DT}Within --=-=-=mmmmmmmmmm e 172
513, BT 173
513.1. ST intersection = 173
504, RS e et s e 174
5.14.1. ST _nearestApproachPoint ——————————— 174
514.2. ST_nearestApproachDistance —--—---rmmmmmmm - 175
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515. EEMR Srrtasel s s sy 175
5151, 5T_length st s s 175
5.15.2, ST_euclideanDistance === —au o 176
5.15.3. ST_mdistance s e 176

516. HUEN = e s s 177
5.16.1. ST_lcsSimilarity s e 177
516.2. ST_lcsDistance sssssmmmsmsemi e 179
5.16.3. ST _lcsSubDistance s e 182

517. RIAT s e e e s e el 183
5171, GisTRS| s e e 183
517.2. TrajGisTHRS| s 184

518. TR ST s S e e S 185
5.18.1. ganos.trajectory.attr_string_length —-----------rmmmmmmmmmm e 185

6.EMITME = s e sl 186

6.1, MBMEWBLIRE e e 186

6.2. MBMERBYIR e e 186

6.3. Trajectory®EROBA 190

TRESLE s s e sl 194

71. TrajectoryiEzL¥E 194
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1.1

AnalyticDB PostgreSQLAR GanosBF 2252 (LA T f@FRGanos) 12— RIINKIERE . RYEMEMKIEE, B
F7EAnalyticDB PostgreSQLER# B FEE T X3 == B 3 B TR H T MM EM . Rl TEMA/RIHE. KX
B a0 {a 1 A Gano skt BY B #0E 1T & IR 47 .

= E /B3R (Spatial/Spatio-temporal Data, UTAMBZHIE) 2 aRER=UEEENELE
BEIE, ARETEYHMNE. 8. TURKNSGSESHER,

GANOSHEZ= 5| 2y &- E /1

@ 83 AnalyticDB PostgreSQLERServerlesstS =t & R 3 3% GanosI ¢ .

MREFEERMALED, TTRHRITRAZIFHEIFS187THFAZFCERTE > BRXTH, MEUEE
Z, OB, REEMEWE, RARFZEE (TAM) | RELBSFRUNERESS.

EHER

AXPHEARNEA T RS ERERS TRAECNBINERCEZR, BULRELERMEZRAE, K
NEABRENESER, XEPHAEASAERETHRIRERNER.

EM

B #iGanos& & #EAnalyticDB PostgreSQLARARA S, AEMiTE, MEERIFER, BERZFEHECE
PostgreSQLERIFHMNIEER.
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2. 1858
2.1. JLfoJt=e R

V1N
Ganos GeometryZ2ADB PGHUIREN— N2 a /LAl B, Ganos Geomet ryi8{&0penGISHSE, {EADB PGIE
MTEMEEIE2D (X, Y) . 3D (X, Y, Z) . 4D (X, Y, Z, M) =@ LOiEaIsEs, FEMAT=E/1a
N&. DEJVITRS|. FEJVIRERGNZ B RERFSESTNEE, LOERT2ITARPOStGISEN,
XHFEBNANFEEE.
BRIEAI]
o BIEY B

--BIELEY B

Create extension ganos_ spatialref;

Create extension ganos_geometry;

o SIEJLFE

FR—: HiEGIEHgeonet ryFERIIEK
CREATE TABLE ROADS ( ID int4, ROAD_NAME varchar (25), geom geometry (LINESTRING,3857)) DIST
RIBUTED BY (ID);

AR ERIREER, BHN/LAEFE
CREATE TABLE ROADS ( ID int4, ROAD NAME varchar (25) ) DISTRIBUTED BY (ID);
SELECT AddGeometryColumn( 'roads', 'geom', 3857, 'LINESTRING', 2);

o AMJLTLIR

ALTER TABLE ROADS ADD CONSTRAINT geometry valid check CHECK (ST IsValid(geom)) ;

o SAJLEHIRE

INSERT INTO roads (id, geom, road name)

VALUES (1,ST_GeomFromText ('LINESTRING (191232 243118,191108 243242)',3857), 'dtRHIF");
INSERT INTO roads (id, geom, road name)

VALUES (2,ST GeomFromText ('LINESTRING (189141 244158,189265 244817)',3857), 'RAH");
INSERT INTO roads (id, geom, road name)

VALUES (3,ST GeomFromText ('LINESTRING (192783 228138,192612 229814)',3857), 'MAIF");
INSERT INTO roads (id, geom, road name)

VALUES (4,ST GeomFromText ('LINESTRING (189412 252431,189631 259122)',3857), 'B9HIf");
INSERT INTO roads (id, geom, road name)

VALUES (5,ST GeomFromText ('LINESTRING (190131 224148,190871 228134)',3857), 'HRKERHE");
INSERT INTO roads (id, geom, road name)

VALUES (6,ST GeomFromText ('LINESTRING (198231 263418,198213 268322)',3857), 'BEKRHA") ;

o EWJ/LAMNRER

14 > MHRA: 20220712
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SELECT id, ST AsText (geom) AS geom, road name FROM roads;

id | geom

________ e
1 | LINESTRING (191232 243118,191108
2 | LINESTRING (189141 244158,189265
3 | LINESTRING (192783 228138,192612
4 | LINESTRING (189412 252431,189631
5 | LINESTRING (190131 224148,190871
6 | LINESTRING (198231 263418,198213

(6 rows)

o GRS

--GisTE3|

CREATE INDEX [indexname] ON [tablename]

CREATE INDEX [indexname] ON [tablename]

’

VACUUM ANALYZE [table name]

| road name

__________ P
243242) | AtHIF

244817) | FAW

229814) | EAW

259122) | BRI

228134) | HEKRMH

268322) | BAKZRH

USING GIST ( [geometryfield] );

USING GIST ([geometryfield] gist geometry ops nd)

[ (column name) ];

- 3545
Create INDEX sp_geom_index ON ROADS USING GIST (geom) ;
VACUUM ANALYZE ROADS (geom) ;
o TEMENZEAH
-—-Create Table bc roads:
Column | Type | Description
____________ o
gid | integer | Unique ID
name | character varying | Road Name
the geom | geometry | Location Geometry (Linestring)
--Create table bc municipality:
Column | Type | Description
___________ o
gid | integer | Unique ID
code | integer | Unique ID
name | character varying | City / Town Name
the geom | geometry | Location Geometry (Polygon)
--KEiItHE
SELECT sum(ST_Length(the_geom))/lOOO AS km roads FROM bc_ roads;
km roads

70842.1243039643

(1 row)

—-ERHE

SELECT ST Area(the geom)/10000 AS hectares FROM bc municipality WHERE name

GE';
hectares

32657.9103824927

(1 row)

o TEX R

--ST Contains

'PRINCE GEOR

> MAYRRA: 20220712

15



GANOSHEY 2= 5| 28y [@- = 5.

=REHIECE AnalyticDB PostgreS

QL fR

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

--ST Covers,a circle covering a circle
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(1 2)'), 10) As smallc,
ST Buffer (ST GeomFromText ('POINT (1 2)'), 20) As bigc) As foo;
-—-Result

smallinsmall | smallcoversbig | bigcoversexterior | bigcontainsexterior

(1 row)

—--ST Disjoint

SELECT ST Disjoint ('POINT (O O)'::geometry, 'LINESTRING ( 2 0, 0 2 )'::geometry);
st disjoint

(1 row)
SELECT ST Disjoint ('POINT (0O 0)'::geometry, 'LINESTRING ( O O, O 2 )'::geometry);
st disjoint

(1 row)

--ST Overlaps

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(1 0.5)') As a, ST GeomFromText ('LINESTRING(1 0, 1 1,

3 5)') As b)
As foo

a overlap b | a crosses b | a intersects b | b contains a

--ST Relate

SELECT ST Relate (ST GeometryFromText ('POINT (1 2)'), ST Buffer (ST GeometryFromText ('POINT (

12)"),2), 'OFFFFF212');

st relate

16
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QL fR

--ST_ Touches
SELECT ST Touches ('LINESTRING(O O, 1 1, O 2)'::geometry, 'POINT (1 1)'::geometry);

st touches

(1 row)
SELECT ST Touches ('LINESTRING(O O, 1 1, O 2)'::geometry, 'POINT (0 2)'::geometry);

st _touches

(1 row)
--ST Within
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

—————————————— e
t |t | £ I € I € | t
(1 row)
o JLAXRFMH
SELECT ST IsSimple (ST GeomFromText ('POLYGON((1 2, 3 4, 5 6, 1 2))"'));

st issimple

(1 row)
SELECT ST IsSimple (ST GeomFromText ('LINESTRING(1 1,2 2,2 3.5,1 3,1 2,2 1)"));
st _issimple

(1 row)

--EiftA PRE R S BEERRARET

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 | BTH | 257374619.430216
(1 row)

o MIRY B

Drop extension ganos geometry;

DROP extension ganos spatialref;

> MAYRRA: 20220712
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28 SpEm
GANOSH 25| ZY &-1& QL R

SQLE&®E
HMSQUES M POStGISE 17 Fft.

2.2. MR

B9

MEEIRRRTNS (FAEN) ARET (HEER) BERANR, HPNSMRBEeas—MERE (FW
BE) .

MR URHFM=RA . RERKR. HFEARIAMNME.

GanoshY = 5| %@ 3 f£ADB PG SIS £ 4R IR Y, O] LAME BN T 4R BRI BCRF 73 A B BUth X AR 4018 8 17
FHEMDHTRE,

PRIEA]

o SIRY R

Create extension ganos spatialref;
Create extension ganos_ geometry;

Create Extension Ganos_Raster;

o OIEMIEE

-- $8Eraster FERNRM distributed column
Create Table raster table(id integer, raster obj raster)

DISTRIBUTED BY (raster obj);

o NOSSth & A& 4R

Insert into raster table

Values (1, ST ImportFrom('chunk table', '0SS://<id>:<key>Qoss-cn.aliyuncs.com/mybucket/data
/my image.tif')),

(2, ST CreateRast ('0SS://<id>:<key>@oss-cn.aliyuncs.com/mybucket/data/my image.tif'));

o EWNMHENRER

Select ST Height (raster obj),ST Width(raster obj) From raster table Where id = 1;

st_height
1241
(1 rows)

o SIBREFIE

18 > MHRA: 20220712
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=REHIECE AnalyticDB PostgreS

QL iR GANOSEYZ 5| 2¥ B 157!
DO $$
declare

rast raster;
begin
select raster obj into rast from raster table where id = 1;

rast = st buildpyramid(rast);

update raster table set raster obj = rast where id = 1;
end;
$$ LANGUAGE 'plpgsqgl';
DO $$
declare

rast raster;
begin
select raster obj into rast from raster table where id = 2;
rast = st buildpyramid(rast, -1, 'Near', 'chunk table');
update raster table set raster obj = rast where id = 2;
end;

$$ LANGUAGE 'plpgsql';

o MFEMONHRLITTE, KNERITERENESFERR

Select ST BestPyramidLevel (rast, '((128.0, 30.0), (128.5, 30.5))', 800, 600) from raster t
able where id = 1;

o REVMEIEE

2]

SCEGRER

DO $$
declare
rast raster;
begin
select raster obj into rast from raster table where id = 1;
rast = st buildpyramid(rast);
Select ST Clip(rast, 0, '((128.980,30.0),(129.0,30.2))"', 'World');
end;
$$ LANGUAGE 'plpgsqgl';

o HEHTHERRLITTE

Select ST ClipDimension(raster obj, 2, '((128.0, 30.0),(128.5, 30.5))")

from raster table where id = 1;

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

o MIBRY R

DROP Extension Ganos_ Raster;
DROP extension ganos geometry;

DROP extension ganos_ spatialref;

SQL&E

HHSQLEEES WRaster SQLEE
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=REHIECE AnalyticDB PostgreS

28 SpEm
GANOSH 25| ZY &-1& QL R

2.3. HLipie R

&g

NIBHIERHEBIHIR (Moving Feature) FRCREIVESMETUER, HIMERNIE. ANRBE.
SRR — LM NN SHE, SMAERXENTHERENAMNRTRAHAR.

Ganos Trajectory2 X R X R EHIEEADB PGHI— N B, 1RE T —HEIERE . REFEFEMIIRE, THA
FPEMERE. ZEMNHNZHTEIE.

BRI
. SIEYE

Create extension ganos_spatialref;
Create extension ganos geometry;

Create Extension Ganos_trajectory;

o HIBHIIRAELE

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

o SIEHMBE

Create Table traj table (id integer, traj trajectory) DISTRIBUTED BY (id);

o EAHIDEIE

insert into traj table values

(1, ST MakeTrajectory('STPOINT'::leaftype, st geomfromtext ('LINESTRING (114 35, 115 36, 1
16 37)', 4326), '[2010-01-01 14:30, 2010-01-01 15:30)'::tsrange, '{"leafcount": 3,"attrib
utes" : {"velocity" : {"type":"integer","length":4,"nullable":false,"value":[120, 130, 14
01}, "accuracy":{"type":"integer", "length":4,"nullable":false,"value":[120, 130, 140]}, "be
aring": {"type":"float","length":4,"nullable":false, "value":[120, 130, 140]},"acceleration
":{"type":"float","length":4,"nullable":false, "value":[120, 130, 1401}}}")),

(2, ST MakeTrajectory('STPOINT'::leaftype, st geomfromtext ('LINESTRING (114 35, 115 36, 1
16 37)', 4326), '2010-01-01 14:30'::timestamp, '2010-01-01 15:30'::timestamp, '{"leafcoun
t": 3,"attributes" : {"velocity" : {"type":"integer","length":4,"nullable":false,"value":
[120, 130, 140]},"accuracy":{"type":"integer","length":4,"nullable":false,"value":[120, 1
30, 140]1},"bearing":{"type":"float","length":4, " nullable":false,"value":[120, 130, 1401},
"acceleration": {"type":"float", "length":4,"nullable":false, "value":[120, 130, 140]1}}}1")),
(3, ST MakeTrajectory('STPOINT'::leaftype, st geomfromtext ('LINESTRING (114 35, 115 36, 1
16 37)', 4326) ,ARRAY['2010-01-01 14:30'::timestamp, '2010-01-01 15:00'::timestamp, '2010-
01-01 15:30'::timestamp], '{"leafcount": 3,"attributes" : {"velocity" : {"type":"integer"
,"length":4,"nullable":false, "value":[120, 130, 140]},"accuracy":{"type":"integer", "lengt
h":4,"nullable":false,"value":[120, 130, 140]},"bearing”:{"type":"float","length":4,"null
able":false,"value":[120, 130, 140]},"acceleration":{"type":"float","length":4,"nullable"
:false,"value":[120, 130, 1401}}}1")),

(4, ST MakeTrajectory('STPOINT'::leaftype, st geomfromtext ('LINESTRING (114 35, 115 36, 1
16 37)', 4326), '[2010-01-01 14:30, 2010-01-01 15:30) '::tsrange, null));

o BIEHNBES
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GANOSEY = R
oL % N

--BIEMBZRS], NIRRT ISR

create index tr index on traj table using gist (traj);

--FEEIER, INERSTELIE

select id, traj id from traj test where st 3dintersects(traj, ST GeomFromText ('POLYGON ( (1
16.46747851805917 39.92317964155052,116.4986540687358 39.92317964155052,116.4986540687358
39.94452401711516,116.46747851805917 39.94452401711516,116.46747851805917 39.923179641550
52)) "))

--BHEZEaEY, HNEEEEE

select id, traj id from traj text where st TContains(traj,'2008-02-02 13:30:44'::timestam
p, '2008-02-03 17:30:44"'::timestamp) ;

--RN=EIER, INERNZEIE

select id, traj id from traj test where st 3dintersects(traj, ST GeomFromText ('POLYGON ( (1
16.46747851805917 39.92317964155052,116.4986540687358 39.92317964155052,116.4986540687358
39.94452401711516,116.46747851805917 39.94452401711516,116.46747851805917 39.923179641550
52))"),'2008-02-02 13:30:44"'::timestamp, '2008-02-03 17:30:44"'::timestamp) ;

o SIEKEHENDRS

——ERNABZEXNNTHITRELESNEN, IURBIRELENERS . HEMNFRONTHIERT, FTUERCr
ajgist_op 2dt¥II "4 +BtEZE5|

create index tr timespan time index on traj table using gist (traj trajgist op 2dt);
—-BISEEE RS G 24+ B RIEIIRREER

select id, traj id from traj test where st 2dintersects(traj, ST GeomFromText ('POLYGON ( (1
16.46747851805917 39.92317964155052,116.4986540687358 39.92317964155052,116.4986540687358
39.94452401711516,116.46747851805917 39.94452401711516,116.46747851805917 39.923179641550
52))"'),'2008-02-02 13:30:44"'::timestamp, '2008-02-03 17:30:44"'::timestamp) ;
--AIURENESIREIFE, BUEE— M EIAZSMETE, Y531 EAmMEERMNES

create index tr timespan time index on trajtab using gist (traj trajgist op 2d);

select id, traj id from traj test where st 2dintersects(traj, ST GeomFromText ('POLYGON ( (1
16.46747851805917 39.92317964155052,116.4986540687358 39.92317964155052,116.4986540687358
39.94452401711516,116.46747851805917 39.94452401711516,116.46747851805917 39.923179641550
52)) "))

o T

select st startTime(traj), st endTime(traj) from traj table ;

st _starttime st_endtime
2010-01-01 14:30:00
2010-01-01 14:30:00
2010-01-01 14:30:00
2010-01-01 14:30:00
2010-01-01 14:30:00
2010-01-01 11:30:00
2010-01-01 11:30:00
2010-01-01 11:30:00

(8 rows)

2010-01-01 15:30:00
2010-01-01 15:30:00
2010-01-01 15:30:00
2010-01-01 15:30:00
2010-01-01 15:30:00
2010-01-01 15:00:00
2010-01-01 15:00:00
2010-01-01 15:00:00

o HREIS
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GANOSHEY 2= 5| 28y [@- = 5. QL R

-EIRERSERNTRNEE
Select ST velocityAtTime (traj, '2010-01-01 12:45') from traj table where id > 5;

st velocityattime

5

5
4.16666666666667
(3 rows)

o OHTHRIE AR

Select ST euclideanDistance((Select traj From traj table Where id = 6),
(Select traj From traj table Where id = 7));
st _euclideandistance

0.0334968923954815

(1 row)

o MBRY R

DROP Extension Ganos_ Raster;
DROP extension ganos geometry;

Drop Extension Ganos_trajectory;

SQLEE

HHSQLBEEIES M Trajectory SQLEE
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=REHIECE AnalyticDB PostgreS

QL fR

GANOSHEY = 5|24 &-Raster SQLE%E

3.Raster SQL&=#E

3.1.
RETHEAE

B

raster object

cell/pixel

band

chunk
pyramid

pyramid level
mosaic
interleaving
world space
raster space

metadata

EZMEEM

#BRaster SQLEYE AR,

HR

Ei#Rraster, MHEXNR, 2E BT ERENEZHIMIE, E—’\H’W”\ A—NMgT, HESKR
T LB FHEMNEHERERIAN—EERLR, TTUE—REEF K. —IEDEMIE—
KE A

fEifRcell, &K, WRIMSIRE, BIMENRPO—IWE, TTLUBEARRNEIRERM
Byte. Short. Int, Double%,

WRIRER, EMENRPN—EERTEER, MRNKITUFTSMRER.
MHERT R, REOK/NTLIAEX, tHI1256*256*3,

EEFE, BREMENROERFERE, JUERSMEAXEERE, SFENED
ELZEEHL2: 10LA#ITRRERE, F0OERRRBEIE.

MEESFERR,

WigEER, S BAMEBRI N EESIRSE.
WHEBRERERR, BEBSQ. BIP, BIL=#,

HRALIRZE, BIHHERT REVHE L IR E ,

WS AARESIE), BDME XS REVERLIRT B, MRIAE LA RIERRRER

W EETEE (REEE. RYEE, RREEE) , FESERFETHE.

3.2. Rastertilg&
3.2.1. ST _CreateRast

BE—NETRERTREFEMERS (0SS) Hrasterdd &,

Bk

raster ST CreateRast (cstring url);

raster ST CreateRast (cstring url, cstring storageOption);

24
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=REHIEC E AnalyticDB PostgreS

QL kR
SHER R
url OSSEEXHMIER, BE2ERE, BELANSGFRESEE,
storageOption ETF)SONBANZEME, HikrasterI RS FEN P REFHER,

storageOptionZFHFHISEWN T :

SHEWR IR Eil) R ZUANE iR
NG E-ZE
AN Nk =
chunkdim f;i;&E'J_’EE string (w, h, b) RN R T
R/GN k/]\

BRRUT—:

HAR string % bsq

Xt

interleaving
]

@ 35 EEFERTEEEXARNREER, RESKGETEEEY,

bip: BERXHE

bil: TR

bsq: FERZE

auto: RIFREFEEE

#

a0 :

o FEZKBRGBHGNIE, ERHKINMENDbsg CRERE) , BEER Nbp (BRERE)
o REZBRNARKNAIIT NG, ERILEIERA25617*256F5IHIMNR, FEE K ARRILE

ERER/N,

1P

OSSR ARERIT : oss://access_id:secrect key@Endpoint/path to/file , HogEndpoint T A
BEE, RASE3IHMAMNEIENdpoint, NEENdpointFEEE, BERMWHALL/FL,

Endpoint AOSSHIMET =, ARIEHIES ANEIEEE, BHHIRADB PGS OSSFRFEMIFMER, #FHESNOSS

Endpoint,

Nl

—-— E:,FOSST-?-ﬁ%, ?E’?‘EaccessID, accessKEY, endpoint

Select ST CreateRast ('0SS://<ak>:<ak secret>@oss-cn-beijing-internal.aliyuncs.com/mybucket/

data/image.tif"') ;
-— BFMin10, 3 §FhostHMport

Select ST CreateRast('0OSS://<ak>:<ak secret>@10.0.0.1:443/mybucket/data/image.tif");

— EESRSXHELN

Select ST CreateRast ('0SS://<ak>:<ak secret>Qoss-cn-beijing-internal.aliyuncs.com/mybucket/

data/image.tif', '{"chunkdim":" (256,256,3)","interleaving":"auto"}");

-- 8 BH subsetMINetCDFM M HIFS &

Select ST CreateRast ('0SS://<ak>:<ak secret>Qoss-cn-beijing-internal.aliyuncs.com/mybucket/

data/image.nc:hcc') ;

24
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=REHIECE AnalyticDB PostgreS
QL kR

GANOSHEY = 5|24 &-Raster SQLE%E

3.3. EAEH
3.3.1. ST _ImportFrom

M—"NOSSXH S NEISIRE.
BA

raster ST ImportFrom(cstring chunkTableName,
cstring url,
cstring storageOption default '{}',
cstring importOption default '{}'");

W

#

SHEW bizipu
chunkT ableName WENER, SRUAFSHIEERSHAT,
url HNERHERRIR . WHIBEIBIES ST CreateRast PAZ R NIER,

i B
ZHESANSIEERMT:

B 2R

BMP Microsoft Windows Device Independent Bitmap(.bmp)
EHdr ESRI .hdr Labelled

ENVI ENVI.hdr Labelled Raster

GTiff TIFF/BigTIFF/GeoT IFF(.tif)

HFA Erdas Imagine .img

RST Idrisi Raster Format

INGR Intergraph Raster Format

NetCDF Network Common Data Form
AAIGrid Arc/Info ASCII Grid

AlG Arc/Info Binary Grid

GIF Graphics Interchange Format

PNG Portable Network Graphics (.png)

> MAYRRA: 20220712
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=REHIECE AnalyticDB PostgreS

QL fR

B E=L7
JPEG JPEG JFIF File Format

Nl

Select ST ImportFrom('chunk table','0SS://<ak>:<ak secret>@oss-cn-beijing-internal.aliyuncs

.com/mybucket/data/image.tif") ;
-- EEE RSB subsetBINet CDFFF YRR

Select ST ImportFrom('chunk table','0SS://<ak>:<ak secret>@oss-cn-beijing-internal.aliyuncs

.com/mybucket/data/image.nc:hcc') ;

3.3.2. ST_ExportTo
B—Prastersd R S H A 0SS,
&

boolean ST ExportTo (raster source,
cstring format,
cstring url,

integer level = 0);

2
SHAR iR
source FESHWrasterid R,
format SHHHIE, ERW GTiff, BMP &,
url HNERSTHEER AR, EBIES ST CreateRast PHERELIHER,
level SFIERH,

AR
S HMIREtrue, LK EIfalse,
formatiE ESHERXNER, ERRIWT.

B 2R

BMP Microsoft Windows Device Independent Bitmap(.bmp)
EHdr ESRI .hdr Labelled

ENVI ENVI .hdr Labelled Raster

GTiff TIFF/BigT IFF/ GeoT IFF(.tif)

26
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=REHIECE AnalyticDB PostgreS

GANOSHEY = 5|24 &-Raster SQLE%E

QL iR
Am E)
HFA Erdas Imagine .img
RST Idrisi Raster Format
INGR Intergraph Raster Format

Nl

DO $5
declare

rast raster;
begin

select raster obj into rast from raster table where id = 1;
Select ST ExportTo(rast, 'GTiff', 'OSS://ABCDEFG:1234567890@oss-cn-beijing-internal.ali

yuncs.com/mybucket/data/4.tif") ;

end;
$$ LANGUAGE 'plpgsql';

3.4. €FEBE%E

3.4.1. ST_BuildPyramid

HRFESTIE.
Bk

raster ST BuildPyramid(raster source,

2
SHEWR
source
chunkT ableName

pyramidLevel

integer pyramidLevel default -1,
ResampleAlgorithm algorithm default 'Near',
cstring chunkTableName default '',

cstring storageOption default '{}',

cstring buildOption default "{}');

bizipuy
REUESFENrasterIR,
SFERFERNIREZR, ANETHREM (05S) MHENRER.

STHAUBNER, -1EROIRIEEER.
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GANOSHTZ2 -R SQLE
25 5| 8y B- Raster SQLEE QL IR

SHEWR P

tESFENERHEL, RENT:
® Near: &4BiE
algorithm ® Average: F1i9{H
e Bilinear: Z&M
e Cubic: ZkER

JSONZFFF &, FHER, #HidrasterREFENTREFEFER, ZERRHENETX
KIFFEOSSHIMENREY,

storageOption

JSONZFRFH, MEEIR, YaTiESHparallel, TLUIRBREFITE, BIELEN
Integer, BUEEEN1~64, RigEparallelft, FEHAGUCEH ganos.parallel.degrees
&,

buildOption

@ wE NREERTURSTE, UAZRES. ISUBRAKAEENS
£[EIR, #ERAST_deletePyramidii iR ELZBIZNSFIE,

storageOptionZ ¥ T,
SHER B 88

DROLEEER, BXA  w, h, b) , RANREZEPERS

chunkdim string PN

REHX, BENT:
® bip: REXRE
interleaving string o bil: TR
® bsq (ZIAE) : KEBRE
* auto: RIBFRWFGBNIEE

EHEEEER, RENT:
® none

® jpeg

° zlib

¢ png

® |zo

* 1z4 (BUAE)

e zstd

compression string

* snappy
® jp2k

quality integer FEHERS., REtxtjpegfjp2kEFEEEER, BINERNTS,

i::p%Y
IR EFEIFCPUMNE, MREBTHIREHBGPURE, NGanoss BEIF/EGPUINEINEE,
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Nl

DO $$
declare
rast raster;
begin
select raster obj into rast from raster table where id = 1;

rast = st buildpyramid(rast);

update raster table set raster obj = rast where id = 1;
end;
$$ LANGUAGE 'plpgsql';
DO $$
declare

rast raster;
begin
select raster obj into rast from raster table where id = 1;
rast = st buildpyramid(rast, 'chunk table');
update raster table set raster obj = rast where id = 1;
end;
$$ LANGUAGE 'plpgsql';

3.4.2. ST _DeletePyramid
R R EFIE,
Ex

raster ST_deletePyramid(raster source) ;

28
SHEWR ik
source EERREFENrastersy K,

ik
MG EFE, EEXGTHRE, WIREFERIE,

Nl

DO $$
declare
rast raster;
begin
select raster obj into rast from raster table where id = 1;
rast = ST deletePyramid(rast);
update raster table set raster obj = rast where id = 1;
end;
$$ LANGUAGE 'plpgsql';
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GANOSHETZ=2 -Raster SQL&
FZ= 5|2y B-Raster SQLEE oL 15

3.4.3. ST _BestPyramidLevel
BRIEAONERLITEE, KNBRITERENEFEERR,
Bk

integer ST BestPyramidLevel (raster rast, Box extent, integer width, integer height );

2%
SHEWR R
rast FEEMMrasterid R,
box MOANERSELISEE, XA ((minX,minY), (maxX,maxY))
width MOMBERBE,
height MONBEBE.

ik
rasterd RN R EB RENZBSEZEFR (sridEBH) .

Nl

Select ST BestPyramidLevel (raster obj, '((128.0, 30.0),(128.5, 30.5))', 800, 600) from rast

er table where id = 10;

3.5. B RR Gk

3.5.1. ST_Rast2worldCoord
HETAIIRETAESFERR, RIBAFTHRALITEHERLIR,
Bk
point ST Rast2WorldCoord(raster raster obj, integer pyramidLevel, integer row, integer col

umn) ;

geometry ST Rast2WorldCoord(raster raster obj, integer pyramidLevel, geometry geom);

S
SHER R
raster_obj Bixrasterx g
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QL iR
SHEW R
pyramidLevel SFIERR
row 15
column s
geom RERBRNANSR, BYIRXERTRTNIS, BIRYERTRTNTS

i::p%Y

rastertS RN AEF EBNZESEER,

Nl

SELECT ST rast2WorldCoord(raster obj, 0, 3, 4) FROM raster table;

st rast2worldcoord

(440960,3751140)
SELECT ST AsText (ST rast2WorldCoord(raster obj, 0, 'POINT (4 3)'::geometry)) FROM raster ta
ble;
st astext

POINT (440960 3751140)

3.5.2. ST _World2RastCoord
Mt RLGERETHEESFERR, BEEHHTRALITERITALIR,
Bk

point ST World2RastCoord(raster raster obj, integer pyramidLevel, point coord);

geometry ST World2RastCoord(raster raster obj, integer pyramidLevel, geometry geom);

2
SHER iR
raster_obj FTE®BENrasteri R,
pyramidLevel FEERNEFEERR,
coord FERENER T E LR,
geom FEHBRNANR,

iR

rastetf RO ABEREBNZEHSEER.
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BEMEINSR, BLERTRTOIES, NLTYERRKTNTS.
BNl

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)'::ge
ometry)))
FROM tb world2rast;

st _astext

POINT (511 0)

3.6. B=BEZEE

3.6.1. ST _ClipDimension
& ClipZE REVR R LR,
Bk

box ST ClipDimension(raster raster obj, integer pyramidLevel, box extent);

2H
SHER iR
raster_obj TE®ENrasterii R,
pyramidLevel SERBNEFERR,
box FEEHBOERZELIR,

ik
rasteri RAABBERBNZALEER (sidEBH) .

=~
Select ST ClipDimension(raster obj, 2, '((128.0, 30.0), (128.5, 30.5))"') from raster table w

here id = 10;

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

3.6.2. ST _Clip

Ifrasterst R TH BIIRIE,
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Bk

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,

2
SHEW
raster_obj
pyramidLevel

extent

boxType

destSrid

geometry

bands

nodata

clipOption

storageOption

clipOption2#I0T,
BHER E3it)
window_clip bool

geometry geom,

integer pyramidLevel default O,
cstring bands default '',
float8[] nodata default NULL,
cstring clipOption default '',
cstring storageOption default '',
out box outwindow,

out bytea rasterblob)

R

FEHTMrasterd KR,

SFEER,

FEHTHOEE, BXA ' ((minX,minY), (maxX,maxY))' o

EERIER, RgERUT—f:
® Raster ({&ITH4R)
e Wworld (tHFAHR)

EERHEETFENZTBDSEE,
EEHTHgeometryi KR,

FERTNKER, B ro-2' =;E '1,2,37 XMEARR, UOFE. BA
A RREEAANKER.

FMfloat8[]&RMnodataife. MEHENHL>FREHE, WERAKRIZREN
nodatalBEZR ., MEKERIKEnodata, MHER.,

FNHEIET,

FRE S ROFHIEI,

BINE Eizipu

B EEAgeometrylyMEIERITE B, BUE:
false e true: fEfgeometryfIMBREE],
e false: {FAHgeometryfTREFE,
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QL kR

SHEWR

rast_coord

S]]

bool

storageOptionS# T,

SHEWR

compression

quality

interleaving

endian

1P

BN TEFNI00MB, KERS

e

string

integer

string

string

ok
Hee

FNE

false

ZNE

lz4

75

MRRraster—
34

MEaraster—
g

i

fEABgeometryR EEANERRTLIR, RERTY
tR, BRIRXERRTNGIS (RBIAA0) , PBIRyER
KTWITS (EBIEA0) .

P

EREEERE, BE:
® none
® jpeg
e zlib
¢ png
® |70

e |z4

EHERZE, REXjpegEHEEE.

REAR, BUE:
® bip: Band interleaved by pixel,
e Dil: Band nterleaved by pixel,

® bsqg: Band Sequential,

FHEF. BE:
e NDR: Little endian,
e XDR: Big endian,

FBIHT00 MBR/INNERERE, MRFERBERLEERKN, 7]

{ERAZ#ganos.raster.clip_max_buffer_sizeiX B EZHIX/N,

BN

DO $$
declare

rast raster;

begin

select raster obj into rast from raster table where id = 1;

Select ST Clip(rast, O,

end;

$$ LANGUAGE 'plpgsql';

3.6.3. ST_ClipToRast

AigERGeomet iy R EF BRasterd R, HEH

i

'((128.980,30.0), (129.0,30.2)) "', 'World');

REA—HB9Rastery RIRME ,

34
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Bk

raster ST ClipToRast (raster raster obj,
geometry geom,
integer pyramidLevel default O,
cstring bands default '',
float8[] nodata default NULL,
cstring clipOption default '',

cstring storageOption default '')

28
SHEMR iR
raster_obj FBHTHIRasterT R,
pyramidLevel EFERR,
geometry AT HENGeometrylI &R,
bands FREHUNKE, B '0-2' HE '1,2,3' XFERARTR, LOFE. BA
A, RREERENKRE.,
odata Ffloatg[]&/~fnodata#ifE, MEHENMHLOFREHE, WEAKRIRENNodata
EER. WRKBRI®EEnodata, MAEZR,
clipOption JSONFEF B R RIIHETIER,
storageOption JSONZRF B R RIIRE £ RN FHEIER,
clipOptionZ2#TF .
SHER £ ZANE #hi

E5EAGeometrylyMIEMITE BT, BUE:
window_clip bool false e true: {FHGeometryfIMBREET,
e false: {EFGeometrysd &,

EANBGeometryERFEANERTYR., MREERTYL

rast_coord bool false _ o o
- PR, BRIRXETRRTNGIS, YRIRYRTIRTHITS,

storageOptionB#H T,

SHEM Bl ZiNE iR
T2 —
chunking boolean ;”(’?‘”“ Raster™ e mmmammi.
chunkdim string TRlaRaster— PR EEEFER, FEchunking=trueld 4B,

E2'
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SHEWR Bl FNE bizipuy

DREZIR, MREN ' E, WEFE—THEIES

" IR REAFHEREE. ZRNERIAELSSIEPES
B, MRFEREF - UNDNHENR, WEEEER
EZ=17 8

chunktable string

EEERER, BE:

® none

® jpeg
compression string lz4 e zlib

¢ png

® |(zo

e [z4

quality integer 75 EoER=, REtXjpegEgH&EE,

REHX, BE:
M EaRaster—  © Dip: RBRIRETRN
3 o bil: KBRIRITRX

® bsq: RERINFF

interleaving string

FHF. BUE:
endian string ;l]z}ﬁlléRaster— e NDR: /NF¥ (Little endian)
e XDR: KFWHF (Big endian)

1%

o fNRchunkTablefE AANULLELE '+, NSFE—TREHRBNIRERERFEREUE, ZIRHER
EIURSEPER. MRF[ERE N UHENHKENR, WEEEERERZR.

o BIAMFEEHFN100MB, KEXRS R H100 MBR/NWEREKIE, NRZBEFBIRBLERA/N,
oJ{EASH ganos.raster.clip max buffer size REEFHXN,

BN

DO $S
declare
rast raster;
new_rast raster;
begin
-- KAR
CREATE TEMP TABLE rast clip result(id integer, rast raster);
select raster obj into rast from raster table where id = 1;
new rast = ST ClipToRast (rast, ST geomfromtext ('Polygon((0 0, 45 45, 90 45, 45 0, 0 0))
', 4326), 0);
Insert into rast clip result values(l, new rast);
end;
$$ LANGUAGE 'plpgsqgl';
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3.6.4. ST_AddZ
IR R R{E R I geomet yiIz B 1TIRE .
Bk

geometry ST AddZ (raster source,
geometry geom,
integer pyramid,

integer band) ;

W

3

SHEM HR
source FEHENrastertd &R,
geom FEZHNANR,
. WENEFEERE, NOFE, EFERRAN, EFERRENO~N-1HHIEH, 2K
pyramid NN
UXEVSOR
band WERRERE, MOFFIR, SEEREEANE, FHRENO~N-1HHEL, BHAERO,

1B
RIS R REIREgeomet ylzE, MEMKRET/LEHSE, JIANRZRMBEBLIRHTES, BN
RRGUALRHITES,

@ #E AN ENARARSERETRA,

Nl

DO $$
declare
rast raster;
begin
select raster obj into rast from raster table where id = 1;
SELECT ST AddZ(rast, ST GeomFromText ('POINT (120.5 30.6)"', 4326), 0, 0);
end;
$$ LANGUAGE 'plpgsqgl';

3.6.5. ST_MosaicFrom
BiEENrastery RHTERIRIE, SHMA— N FBrasterxy &,
BiE

raster ST MosaicFrom(raster source[], cstring chunkTableName) ;
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2
SHEM R
source FEHENRrasterti&,
chunkT ableName PHERRNREZR, DAFEHIEERINE.

ik
EHREHSE— Hfrastersd R,
i ENrasteri R EEFEUTRME:

o EEHERBIKRE.
o FiAMrasterlIREBEAHHIT T HIESE, EAMAZE., MRHAZHIESE, NRAHFLIRER,
o fEErasterRIVERLETLUAE. WREMFLIRER, NSRD, H5SHBHA—.

BROBEESHANT.
24 ESid 8

EEBERNERNnodataER ERA—, BE: true|false,
BEREH A nodatalBH TR, MRIEFTUR—E

anos.raster.mosa s SE =
g (false) , THRKSHERENEREXR—H. 7
ic_must_same_no boolean
data Set ganos.raster.mosaic must same nodata = false;

Nl

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 tabl
e WHERE id < 10), 'chunk table mosaic') WHERE id = 11;

3.7. DEMIZ{E
3.7.1. ST _Slope

EE, REINE S AR T A
B

float8[] ST Slope(raster rast, integer pyramid level, integer band, Box extent, BoxType typ

e, float8 zfactor);

2H
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QL kR

SHEWR IR

rast rastersd &,

pyramid_level HENEFEEER,

Band KBRS

box AR, XA ' ((m inX,m inY), (m axX,m axy))' o
DX RIRER, QR AT —F:

type e Raster (ER4HR)
e World (tHF44R)

zfactor eESKE, KAA1,

e

FEFTERMEATFASMAEEENZE TR SEAMNEGTA BN LNRRBUER, Lixt, SEEE
BUSHBASH/\ M TZBERNRAMZENRAEAER, THKRIRMBZGETHIRNRRERRE,

N

select st slope(rast, 0, 0, '(0,0), (5,5 "',

from t surface where id=1;

st slope

{0.210279822382945,0.369954478614613,0.220241089748741,0.415504885724335,0.523380429142649

,0.19079849696355,0.32493941.

.6771785,0.592806538904308,0.559435506670953,0.487598684366856,0.17107200555711,0.084021792

2621739,0.381860307736563,0. .

.580949493078414,0.638382145824945,0.43822706997925,0.317039337499457,0.284095352866283,0.2

84298114561498,0.49448931974.

.7884,0.817870125632039,0.645927342349833,0.241209216517688,0.211549813235801,0.33904046395

4188,0.636582806346833,0.934.

.672430381381,0.7814534477193,0.0832677675316725,0.0544326656785603,0.529537557031012,0.836

305912538514,0.9446346707062.

.92,0.747858756227042,0.0284106287186713,0.0616861154423774}

(1 row)

3.8. BEEHS EH

3.8.1. ST _Name

KiGrasterI ROBIR, MRRBEXER, WEREZE,

18k

text ST Name (raster rast);
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QL iR
2
SHEM ik
rast rastersts,

BN

select ST Name(rast) from rat where id=1;

imagel

3.8.2. ST_SetName
R BrasterxI RMBIR,

raster ST SetName (raster rast, cstring name);

28
SHEWR R
rast rasterfy R,
name RN RER,

BN

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

(1 row)

3.8.3. ST _MetaData
KiGrasterd RETHYE, RESONIE,
Bk

text ST MetaData (raster raster obj);

text ST MetaData (raster raster obj,
text key);

text ST MetaData (raster raster_obj,
integer band,

text key);
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QL iR
SHER iR
raster_obj rastersd &,
band BEFRS, MOFE.
key FETHANTHRAZR, MREANZE all , WK

Bl —E & A TR A SON,

N

select ST MetaData (raster obj) from raster table;
-- meta data with a name
SELECT ST MetaData (raster obj, 'swhi#scale factor')
FROM raster table;
st metadata
0.0001488117874873806
-- all meta 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 obj, 'all')

FROM raster table;

st metadata

{"add offset":"4.907141431495487","long name":"Significant height of combined wind waves an
d swell","missing value":"-32767","NETCDF DI.

M time":"1043112", "NETCDF VARNAME":"swh", "scale factor":"0.0001488117874873806","units":"m"
;" Fillvalue":"-32767"}

3.8.4. ST_Width
RiGrasterBHNRE., NRFTEREGMRNEE, SMST_Chunkwidth,
BiE

integer ST Width(raster raster obj);
integer ST Width(raster raster obj, integer pyramid);
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QL fR

S8
SHER R
raster_obj rastersi .,
pyramid ESFIERR, NOFA.

N

select ST Width (raster obj) from raster table;

10060

3.8.5. ST _Height
KBrasterd RS E,
BiA

integer ST Height (raster raster obj);

integer ST Height (raster raster obj, integer pyramid)

2
SHAR iR
raster_obj rasterfy &,
pyramid ESFERR, NOFE.

Nl

select ST Height (raster obj) from raster table;

3.8.6. ST NumBands
KiGrastersd KUK EREL,
Bk

integer ST NumBands (raster raster obj);

’

24

42
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QL iR
SHER iR
raster_obj rasteriy &,

N

select ST NumBands (raster obj) from raster table;

3.8.7.ST Value
W ERRMTYSHETE,
A

float8 ST Value(raster rast, integer band, integer colsn, integer rowsn, boolean exclude no

data value);

2
SHER HR
rast rasterfsi&,
band REFS,
colsn ‘s,
rowsn BTiTs.
exclude_nodata_value E&HEKRnodata, BRAMERtrue,

1B
BEEERRNTIISHEGTE (RRRSISMOFSE) , BERSHTHISEIANO,

BN

select st value(rast, 1, 3, 4) from t pixel where id=2;

st _value

3.8.8. ST_RasterID

R1Grastersd RBIUUID (GEABE—IRAIE) .

> MARRA: 20220712 43



=REHIECE AnalyticDB PostgreS

GANOSEF 2= -Raster SQL&
F= 5|8y E-Raster SQLEE QLR

Bk

text ST RasterID(raster raster obj);

W

3

SHER HiR
raster_obj rastersi,

BN

select ST RasterID(raster obj) from raster table;

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

3.8.9. ST _CellDepth

Braster R NEERE., REBUMUAUTHEZ—: 0, 1, 2, 4, 8, 16, 32, 64, Hth, OABER
ERA,

18k

integer ST CellDepth(raster raster obj);

S8
SHER iR
raster_obj rasterfy &,

BN

select ST CellDepth(raster obj) from raster table;

3.8.10. ST _CellType

FiSraster REVERRE , XRFETUANUTEZ—: "8BSI, "8BUI", "16BSI', "16BUI", "32BSI",
"32BUI", "32BF", "64BF",

18k

text ST CellType (raster raster obj);

2H
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QL iR
SHER iR
raster_obj rastersd &,

Nl

select st celltype(raster obj) from raster table;

8BUI

3.8.11. ST _InterleavingType
RiGrasterdI RARE LR, REXBOLAZATHPE—H: "BSQ", "BLL", "BIP",
BE

text ST InterleavingType (raster raster obj);

2H
SHEM H iR
raster_obj rastersi&,

BN

select ST InterleavingType (raster obj) from raster table;

BSQ

3.8.12. ST _TopPyramidLevel
RKiGrastery RN EFIERE R
EED7S

integer TopPyramidLevel (raster raster obj);

2
SHAER ik
raster_obj rasterfy &,

N
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select ST TopPyramidLevel (raster obj) from raster table;

3.8.13. ST_Extent

K5 rasterld R AL IRSEE, i&@POSth’ESQLE'\] BOXXM &, XA ' ((maxX,max¥), (minX,minY))'

S
BOX ST Extent (raster raster obj,CoorSpatialOption csOption = 'WorldFirst')
BOX ST Extent (raster raster obj, integer pyramid, CoorSpatialOption csOption = 'WorldFirst'
)
Z2H
SHER ik
raster_obj rasterfsts,
csOption PIRT EEFREEZ—,
pyramid SFEER, MOFEA.

1R

csOption A AR BIET, BUEMIT:

e Raster: HRLIRTE, REHRITALIR,

e World: tHRAFRT(E], REHFRLLIR,

o WorldFirst: HRALIRZEMSE, BNMREFTHIESE, WREHFLR, WRRHTHESE, MR
B T A4 4R,

B

select ST Extent (raster obj, 'Raster'::CoorSpatialOption) from raster table;

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

3.8.14. ST _ConvexHull
RiEME R IR S EERREMENIRNOE,
A

geometry ST_Convexitull (raster source);

geometry ST ConvexHull (raster source,

integer pyramid) ;
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QL kR
2H
SHEM iR
source FEEHERrasteryy &,
pyramid EFEER, NOFE, BAERO,

P
MTEMR, A8/MEESHNEIIAMENROOE.

SELECT st astext (st _convexhull (rast object))
FROM raster table;

POLYGON ( (=180 90,180 90,180 -90,-180 -90,-180 90))
- EEETHEER

SELECT st astext (st _convexhull (rast object, l))
FROM raster table;

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

3.8.15. ST _Envelope
RIBHME B IR S EE B IRBIME N RO IER .
Bk

geometry ST Envelope (raster source);

geometry ST Envelope (raster source,

integer pyramid) ;

2H
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QL kR
SHEM ik
source FEFERrastersd &R,
pyramid SFEER, NOFE, BAERO,

1B
WMTERR, 4e/MEASNED NS RIIEER .

Nl

SELECT st_astext(st_envelope(rast_object))
FROM raster table;

POLYGON ( (-180 90,180 90,180 -90,-180 -90,-180 90))
-~ lEEEFEER
SELECT st astext (st _envelope (rast _object, 1))
FROM raster table;

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

3.8.16. ST_Srid
KBrasterd RPN R BB EMRATT, DESEFRIEF (SRD) PIMRUREXREE RS LK spatial_ref_sys,
B

integer ST Srid(raster raster obj);

2
SHAER R
raster_obj rasterfy &,
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Nl

select ST Srid(raster obj) from raster table where id=1;

4326

3.8.17. ST_SetSrid

RErasteI R Z RS ERIRF . ZESERIRF (SRD) HIRRUREX REERSEE
spatial_ref_sys,

Bk

raster ST SetSrid(raster rast, integer srid);

2H
SHER R
rast rastersis,,
srid BEENZBSERRF,

1B

X FEHERN N ExtenallIEE, RITZRIERDAHEEHNMENRER=BSEH B EMIISRIDEEE
ZTRSERFRPHE, BNEHRETH.

BN

update rast set rast=ST SetSrid(rast,4326) where id=1l;

(1 row)

3.8.18. ST ScaleX
RiGrasteW REZBEEZRTXARDHNRERE.

GBS a8

rasteriy RINR B R HITEHEE,
N
Bk

float8 ST ScaleX(raster raster obj)

W

W

-
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SHEWR P

raster_obj rasterfsi®

4
select st scalex(rast), st scaley(rast)

from raster table;

st _scalex | st _scaley

3.8.19. ST_ScaleY
RiGraster REZBDESERTYARNGEEREE,
AR &M

rasterii R AELHITEEESE,

Bk

float8 ST ScaleY (raster raster obj)

2H
SHER R
raster_obj rasterfis,

Nl

select st scalex(rast), st scaley(rast)
from raster table;

st scalex | st scaley

3.8.20. ST_SetScale
RErastertI REZTEHESERTX, YARNKERRE.,
A

raster ST SetScale(raster raster obj, float8 scaleX, float8 scaleY)

raster ST SetScale(raster raster obj, float8 scaleXY)

2H
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QL iR
SHEWR R
raster_obj rasterfis,
scalex ZEASERTXHEEERR.
scaleY TESERTYHEEKRER.
scalexy ZESERTX, YAREKERE (X, YIHEEE) .

BN

UPDATE raster table

SET rast = ST SetScale(rast, 1.3, 0.6)
WHERE id = 2;

select st scalex(rast), st scaley(rast)
from raster table

WHERE id = 2;

st_scalex | st _scaley

3.8.21. ST_SkewX
KiGrasterd RIEXT MHINER .
AR

rastery RN ABLRTZ=EEE,
Bk

float8 ST SkewX (raster raster obj)

2H
SHER R
raster_obj rasterfi s,

N

select st skewx(rast), st skewy(rast)
from raster table;

st skewx | st skewy

3.8.22. ST _SkewY
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QL fR

RGrasterd REYH M EVEE.
AR

rasterii RINABEZHITRESE,
Bk

float8 ST SkewY (raster raster obj)

2H
SHER iR
raster_obj rastersi &,

Nl

select st skewx(rast), st skewy(rast)
from raster table;

st_skewx | st skewy

__________ +___________

3.8.23. ST_SetSkew
‘& BrasterI & X, YA EBIER.,
BiE

raster ST SetSkew(raster raster obj, float8 skewX, float8 skewY)
raster ST SetSkew(raster raster obj, float8 skewXY)

2H
SHER R
raster_obj rastersi .,
skewX X7 @B iEs .
skewy YA BB
skewXY X. YA@BERE (X, YAHEREE) .

Nl

52
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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
__________ o

3.8.24. ST _UpperLeftX
KBraster I REZTBESERTE LARXE.
CIEE 3

rasteriy RN B R HITEEESE,
Bk

float8 ST UpperleftX(raster raster obj)

W

#

SHER R
raster_obj rasterfis,

BN

select st upperleftx(rast), st upperlefty(rast)
from raster table;
st upperleftx | st upperlefty
_______________ o
440720 | 3751320

3.8.25. ST UpperLeftY
RiGrasterIREZBDESERTELARYE.

Bl iR
rastert RS ABZHTE RS E,

1Bk

float8 ST UpperLeftY (raster raster obj)

W

#
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QL k&

SHAMR R

raster_obj rastersd &,
~pl

select st upperleftx(rast), st upperlefty(rast)

from raster table;

st _upperleftx | st upperlefty

_______________ +_______________

440720 | 3751320

RErasterIREZBHESERTELARX. YE,
N
BE

raster ST SetUpperLeft (raster raster obj, float8 upperleftX, float8 upperleftY)

raster ST SetUpperLeft (raster raster obj, float8 upperleftXY)
BH

SHAER ik

raster_obj rasterfy &,

upperleftX ZERBERTELARX,

upperlefty ZESERTELARY,

upperleftXy ZESERTELARX. YE (X, YAHERE) .
~Bl

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

RKiGrasteI REZBESERTHRENEE.,
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Bk

float8 ST PixelWidth (raster raster obj)

W

3

SHER R
raster_obj rasterfi &,

ik
PixelWidthil TEILA B E DR, WM RrasterfVfigd: 80, BIERE FScaleX

skewX scaleX

Nl

select st pixelwidth(rast), st pixelheight (rast)
from raster table;

st pixelwidth | st pixelheight

_______________ o

60

3.8.28. ST_PixelHeight
RiGrasterI REZTHESERTRENTE.
AR &M

rasterXf RIHMEZH#ITZIE
Bk

float8 ST PixelHeight (raster raster obj)

=

=

=z,

2H
SHER R
raster_obj rastersis,

o
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F= 5|8y E-Raster SQLEE QLR

1R
PixelHeight i1 TEIA &I Er~. W Rrasterffied& 0, BIEEFScaley,

Y A

scaleY \

T skewY
B S L
[e—je—] X
skewX scaleX

Nl

select st pixelwidth(rast), st pixelheight (rast)
from raster table;
st pixelwidth | st pixelheight
_______________ e
60 | 60

3.8.29. ST_Georeference
RiBraster RN MBS EFR, text BB SE8: "ABCDEF",
A

text ST Georeference (raster raster obj)

W

-

SHEM H iR
raster_obj rastersi,

BN

select ST Georeference (raster obj) from raster table where id=1;

2.500000000000000,0.000000000000000,38604686.750000000000000, 0.000000000000000,-2.500000000
000000,4573895.750000000000000

3.8.30. ST_IsGeoreferenced
FKBrasteN REFEKMIESE , booleantFHANRELERN: “t” & "',

Bk
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boolean ST IsGeoreferenced (raster raster obj)

W

#

SHEM HiR
raster_obj rastersd .,

ik
REIERtERtrue, fERRfalse,

Nl

select ST IsGeoreferenced(raster obj) from raster table where id=l;

3.8.31. ST _UnGeoreference
Eirastery RE MBS EFER .
BE

raster ST UnGeoreference (raster rast)

2
SHEIR ik
rast rastersts,

BN

update rast set rast=ST UnGeoreference (rast) where id=1;

(1 row)

3.8.32. ST_SetGeoreference
RErastery RE MBS EFR .

Bk

raster ST SetGeoreference (raster rast, integer srid, integer aop, double A, double B, doubl

e C, double D, double E, double F)
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QL kR
2H

SHEM iR
rast rastersts,
srid EENZRESERRRF.

AOPAZEEER, BRETHTOLHELZLA:
aop ® (Center=1

e Upleft =2

A~FARRZRAIARDISH:
A~F ® x=A*col+ B*row + C

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

1P

X FHEHEREN AExtenallI iR, HITZRERUAHEEFNMENRER=BSEH EEHHIISRIDEERE
TESERFARPHE, BUEHER.

BN

update rast set rast=ST SetGeoreference (rast,4326,1,8.4163,0,124,0,-8.4163,36.2) where id=1l

’

(1 row)

3.8.33.ST_NoData
KErastert RPYE—NKBENoData (ETHEMRIR) BE. MRKBNoDataE X, WiREIZ=E,
Bk

float8 ST NoData (raster raster obj, integer band sn)

2
SHAR HR
raster_obj rasteriy &,
band_sn BEFRS, MOFE.

BN

select ST NoData(raster obj, 0) from raster table where id=1;

0.000
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QL fR

GANOSHEY = 5|24 &-Raster SQLE%E

3.8.34. ST_SetNoData

R Erastery REVIEEIRBRBINoData (TERIR) BE.

&k

raster ST SetNoData (raster rast, integer band sn, double nodata value);

2
SHEWR
rast
band

nodata_value

Nl

ik

rasterxy &,

BEENRERES, NOFHE, -1RRABIKKR.

fEEIRENnodatalE,

update rast set rast=ST SetNoData (rast,0, 999.999);

(1 row)

3.8.35. ST _ColorTable
KErasteI RN E—NMEBRNEAERER, REEERASONEI,

Bk

text ST ColorTable(raster raster obj, integer band);

2
SHAMR
raster_obj

band

R
Bl RAYSONIER :

o 4=

P

rastersts,

EENKRES, MOFEAE.
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QL fR

'{"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,"cl":0,"c2":0,"c3":170,"c4":255}

}l
* 3NE:
'{"compsCount":3,

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

}l

MRERAGREEE, RHRESME,
B

select ST ColorTable(raster obj,0) from raster table where id = 1;

' {"compsCount":3,
"entries":
[
{"value":0,"cl1":0,"c2":0,"c3":0},
{"value":1,"cl":0,"c2":0,"c3":85},
{"value":2,"cl":0,"c2":0,"c3":170}

3.8.36. ST _SetColorTable
REraste RPIEERBRVACEKRER, XAHEERNSONER,
B

raster ST SetColorTable (raster rast, integer band sn, cstring clb);

2
SHER iR
rast rastersi&,
band_sn EENREFRS, MOFEE.
clb ENEBRAYSONIER, BIST _ColorTable
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QL kR

N

update rast set rast=ST SetColorTable (rast,O0,

GANOSHEY = 5|24 &-Raster SQLE%E

'{"compsCount":4,

"entries": [
{"value":0,"cl":0,"c2":0,"c3":0,"c4":255},
{"value":1,"cl1":0,"c2":0,"c3":85,"c4":255},
{"value":2,"cl":0,"c2":0,"c3":170,"c4":255}

3.8.37. ST_Statistics
B rasterf RPUE—DRERORIHEERISONER . MRAFESRIHE, WROE=E,
BE

text ST Statistics(raster raster obj, integer band);

W

#

SHER R
raster_obj Rasterdyz.,
band BEFS, MOFE.

Nl

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}'

3.8.38. ST _SetStatistics
RErasterI RNEERBENAITEERR.
Bk

raster ST SetStatistics(raster rast, integer band, double min, double max, double mean, dou

ble std,cstring samplingParams) ;

24
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QL fR

SHAMR R

rast rastersy &,

band EENREREFS, MOFA,
min,max,mean,std FiHE,

samplingParams {"approx":false}z & {"approx":true},

N

update rast set rast=ST SetStatistics(rast,0,0.0 , 255.0, 125.0, 23.6,

(1 row)

3.8.39. ST_SummaryStats

HE—PrasterRIEEREENRIHERER.
Bk

raster ST SummaryStats (raster raster obj)
raster ST SummaryStats (raster raster obj,
raster ST SummaryStats (raster raster obj,

cstring bands,

cstring statsOption)

cstring statsOption)

2H

SHER R

raster_obj rastersi.,

bands EENRREFS. NOFFR, &R o0 . r'1-3
statsOptions FIHEESONZF &,

statsOptionsF FEERITSH, SHUNT:

SHER b Eid)
EREAXRELRI
approx EHE, boolean

N

i ZKiNE
I true

%

'"{"approx":false}');

'1,2,3'" R,

i8R

° true: EHHESR
HE, £RUES

W,
o false: HEFRE%
HE.

62
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QL bR
DO $$
declare
rast raster;
begin
select raster obj into rast from raster table where id = 1;
rast = ST SummaryStats(rast);
update raster table set raster obj = rast where id = 1;
end;

$$ LANGUAGE 'plpgsqgl';

3.8.40. ST_Colorinterp
RErasterfI ROE—DMRRIE G BRRERE,
A

text ST ColorInterp(raster raster obj, integer band);

2H
SHER R
raster_obj Rastersy &,
band KEBEFES, MOFA.

REIRInterpEREIRBINTE,

& EER

Undefined EEMBELRREX,
Graylndex WEMBEERS,

RGBIndex RGBEABREE B R RS,
RGBAIndex RGBAEIERE B RERSI,
RedBand RGBEI &R B Red iR ER .
GreenBand RGBER 2 & E GreeniF ER .
BlueBand RGBEI &R EBlueiR R .
AlphaBand RGBAERBEE Alphalk £ .
HueBand HSLER & R T HuelR iR .
SaturationBand HSLER &4 8 chSat urationi £
LightnessBand HSLERE &R dhlightnessiK R,
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QL kR

&

CyanBand
MagentaBand
YellowBand
BlackBand
YCbCr_YBand
YCbCr_CbBand

YCbCr_CrBand

N

L8R

CMYKER R th Cyanik R .
CMYKER 1R B thMagent aik BR .
CMYKER &R B thYellowiR R
CMYKER 2B thBlackik R .
YCBCREAGBER YK ER,
YCBCREREEE P ChiKR R,

YCBCREAEAZR HCKREL

select ST ColorInterp(raster obj,0) from raster table where id = 1;

RedBand

3.8.41. ST_SetColorinterp

REraster ROEE KRRV SHBRRLE,

8k

raster ST SetColorInterp(raster rast, integer band sn, ColorInterp interp)

28
SHER iR
rast rasterii g,
band_sn BENREFRS, MOFEE.
interp interp® (&,

1P

interp A ERERE:
=] g3
Undefined BEmBRERREN,
Graylndex XBRERERER,
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&

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

CbBand

CrBand

Nl

update rast set rast=ST SetColorInterp (rast,0,

(1 row)

3.8.42. ST _Histogram

FKMraster RO ERRNATEHFERER, UXAERRE., MRAFEELE, RHROZE.

Bk

WA

XEERGBERGEE .,

XEERGBAEIEE .

XELCMYKERE .,

XEBHSLE® X,

TeRR.

FERER.

BEeRER.

BRKER.

HLSHERESE.

HLSHEFEN 2.

HISHEER=.

CMYKIN B BKE.

CMYKBIRLTKER .

CMYKIE BRI,

CMYKIVEBKE .

YCBCRHIZEN =,

YCBCRHVEGBBEN =,

YCBCRABEENE.

'CI Cyan');

text ST Histogram(raster raster obj, integer band);
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QL bR
S
SHER R
raster_obj Rastersy &,
band BEFS, MOFE.

Nl

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
,4415,4498,3876,3235,2458,1800,1598,1087,731,638,426,264,198,147,126,104,104,80,84,86,71,80
,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,
84,86,79,91,92,117,138,136,142,157,225,287,285,382,449,567,628,750,855,1021,1142,1242,1410,
1504,1590,1786,1870,2044,2099,2277,2373,2451,2585,2646,2882,2878,3091,3396,3620,3911,4124,4
304,4700,4893,5314,5446,5657,5765,5649,5749,5753,5601,5335,5161,4943,4592,4445,4207,4083, 40
90,4270,4465,4514,4844,5204,5331,5597,5777,5838,6004, 6316, 6095,5762,5567,5465,4923,4677,422
0,3843,3401,3041,2571,2345,1972,1725,1376,1140,1008,841,716,548,442,373,308,212,133,78,68,3
1,24,12,2,2,11,
"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,
116.0,117.0,118.0,119.0,120.0,121.0,122.0,123.0,124.0,125.0,126.0,127.0,128.0,129.0,130.0,1
31.0,132.0,133.0,134.0,135.0,136.0,137.0,138.0,139.0,140.0,141.0,142.0,143.0,144.0,145.0,14
6.0,147.0,148.0,149.0,150.0,151.0,152.0,153.0,154.0,155.0,156.0,157.0,158.0,159.0,160.0,161
.0,162.0,163.0,164.0,165.0,166.0,167.0,168.0,169.0,170.0,171.0,172.0,173.0,174.0,175.0,176.
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]
}
}
}

3.8.43. ST _SetHistogram
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QL kR GANOSHEY = 5|24 &-Raster SQLE%E

RErasterRUEERRNELEER, SEHRMBISONIAERHITEN .
Bk

raster ST SetHistogram(raster rast, integer band, cstring histogram);

28
SHER R
rast raster’y R,
band EENKRES, MOFEA.
histogram EF)SONERNERE,

R
histogram& FJSONtE R iFik, BEARNEXNT,

SHER R ESid] EEA
approximate EEXBMESE boolean -
histsCounts HIREHA integer(] -
o linearf % tEAERY
binFunction/type FrE AR binR L8 string e |ogarithmAXSEHEE

explicit A EXIEE

binFunction/binT able/bi

Values bin{& number]] explicitH3
b|r1Funct|0n/b|nRange/ =/\E number logarithm linearg%g
minValue

binFunction/binRange/ R=AE number logarithm linearg &
m axValue

binFunction/binRange/o BHE number logarithm linear& 3
utRange

binFunction/binRange/b binfa number[] logarithm linear& 2%

invalues
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eg.l:
{
"approximate":false,
"histsCounts":
(2,1,1,0,8,17,47,101,193,345,443,640,877,1189,1560,1847,2087,2560,2816,3193,3567,3840,410
1,4415,4498,3876,3235,2458,1800,1598,1087,731,638,426,264,198,147,126,104,104,80,84,86,71,8
0,62,74,85,72,80,70,88,69,68,62,58,63,51,53,55,54,56,55,63,47,39,49,59,66,62,64,73,66,72,67
,84,86,79,91,92,117,138,136,142,157,225,287,285,382,449,567,628,750,855,1021,1142,1242,1410
,1504,1590,1786,1870,2044,2099,2277,2373,2451,2585,2646,2882,2878,3091,3396,3620,3911, 4124,
4304,4700,4893,5314,5446,5657,5765,5649,5749,5753,5601,5335,5161,4943,4592,4445,4207,4083, 4
090,4270,4465,4514,4844,5204,5331,5597,5777,5838,6004,6316,6095,5762,5567,5465,4923,4677,42
20,3843,3401,3041,2571,2345,1972,1725,1376,1140,1008,841,716,548,442,373,308,212,133,78,68,
31,24,12,2,2,11,
"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,
64.0,65.0,66.0,67.0,68.0,69.0,70.0,71.0,72.0,73.0,74.0,75.0,76.0,77.0,78.0,79.0,80.0,81.0,8
2.0,83.0,84.0,85.0,86.0,87.0,88.0,89.0,90.0,91.0,92.0,93.0,94.0,95.0,96.0,97.0,98.0,99.0,10
0.0,101.0,102.0,103.0,104.0,105.0,106.0,107.0,108.0,109.0,110.0,111.0,112.0,113.0,114.0,115
.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
,146.0,147.0,148.0,149.0,150.0,151.0,152.0,153.0,154.0,155.0,156.0,157.0,158.0,159.0,160.0,
161.0,162.0,163.0,164.0,165.0,166.0,167.0,168.0,169.0,170.0,171.0,172.0,173.0,174.0,175.0,1
76.0,177.0,178.0,179.0,180.0,181.0,182.0,183.0,184.0,185.0,186.0,187.0,188.0,189.0,190.0,19
1.0,192.0,193.0,194.0,195.0,196.0,197.0,198.0,199.0,200.0,201.0,202.0,203.0,204.0,205.0,206
.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]

Nl
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UPDATE rat SET raster = st sethistogram(raster, 0, '{"approximate":true,"histsCounts":[1,2,

3,4,5],"binFunction": {"type":"explicit", "binTable":{"binvalues":[1.0,2.0,3.0,4.0,5.0]1}}}")

where id =1;

3.8.44. ST_BuildHistogram
HE—Mrasteri REEERRENELFBEER.
EA

raster ST BuildHistogram(raster raster obj);

B2H
SHER iR
raster_obj Rastersi &,

Nl

DO $$
declare
rast raster;

begin

select raster obj into rast from raster table where id = 1;

rast = st buildhistogram(rast);

update raster table set raster obj = rast where id = 1;
end;
$$ LANGUAGE 'plpgsql';

3.8.45. ST _StatsQuantile
HErasterxd R HAIEL,
B

raster ST StatsQuantile(raster raster obj)

2H
SHER R
raster_obj rastersi®,

1S

> MAYRRA: 20220712

69



GANOSEYZS3| 4 - Ract or SOLE 2 =REHIECE AnalyticDB PostgreS

QL bR
RBRRIUTEPMY, HEERRIERYraster RETHIBE P,
=Bl
DO $$
declare
rast raster;
begin
select raster obj into rast from raster table where id = 1;
rast = ST StatsQuantile(rast);
update raster table set raster obj = rast where id = 1;
end;
$$ LANGUAGE 'plpgsqgl';
3.8.46. ST_Quantile
FifjrastertI MR RIE,
-t =
Al SR
BIFST StatsQuantileFFEIHE DI,
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 wvalue)
S#
SHAER Eiibu
raster_obj rastersi&,
quantiles EEFENAAMIE, BUEN0.25, 0.580.75F 8 —NFHZ/,
bands REUENRER, B8~ r0-2' HE '1,2,3' , NOFEE. AR ', RR
HEFABNIRE,
exclude_nodata_value E&BEZE & nodata,
band REIRRS,
quantile IREAMUE]
value REMEERE,
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ZR]]
— SHEFFEEE 0.25 HIKNERME,

SELECT (ST Quantile(rast, ARRAY[0.25],

band | quantile | value

______ e
0 | 0.25 | 11
1] 0.25 | 10
2 | 0.25 | 50
(3 rows)

- HRORERAE 2 BGRERE

'0-2', true)).* FROM rat quantile WHERE id = 1;

SELECT (ST Quantile(rast, NULL, 'O', true)).* FROM rat quantile WHERE id = 1;

band | quantile | value

______ o
0 | 0.25 | 11
0 | 0.5 | 11
0 | 0.75 | 65
(3 rows)

3.8.47.ST_MD5Sum
REl—rasterdy REIMDSFRF &,
BE

text ST MDS5Sum(raster raster obj)

2H
SHER iR
raster_obj rastersd &,

e

SR EMNTHIFEPIREMDSZRH, METHIENATFE, KERTBrasterrIRIREINULL, A/F0SSTFHEE

rastersi RERIEOSSIERHITIHE,

GUC ganos.raster.calculate_md5: 1§EREErastertd RN EN T Emd5sumAF R ERITHIED, BAER

false, BXEZEERI1EZS Moanos.raster.calculate_ md5,

GUC ganos.raster.md5sum_chunk_size: 1§ZEiFE&EmdsR&ERIEANEEFH RN, RINMEZT0MB, X

SERBES M ganos.raster.mdssum_chunk size,

BN
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SELECT ST MD5SUM(rast)
FROM raster table
WHERE id = 1;

st _md5sum

21£41£d983d3139¢c75b04bff2b7bf5c9

3.8.48. ST_SetMD5Sum
K Erasterxd RIIMDSERF &,
B

text ST SetMDS5Sum(raster raster obj, text mdS5sum)

2
SHAMR R
raster_obj rastersis,
md5sum MD5FFF &,

1P
BMDSFRFRICRErasterff R . MDSFRBERELANI2I, HFERERMFNNEZFAMN,

GUC ganos.raster.calculate_md5: 3gER B Erasterf R ANENHEMdSsumA R ERTEHIED, XX E
ER152 Woanos.raster.calculate_md5s,

BN

SELECT ST MD5SUM (ST SetMD5Sum (rast, '21£41£d983d3139c75b04bff2b7bf5c9"))
FROM raster table
WHERE id = 1;

st mdS5sum

21£41£d983d3139¢c75b04bff2b7b£5c9

3.8.49. ST_XMin
KiBrasterd REXH @B &/ME,
Bk

float8 ST XMin(raster raster obj)

float8 ST XMin(raster raster obj, integer pyramid)

W

#
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QL iR
SHER Eiba
raster_obj rastersd &,
pyramid ESFIEBRR, MNOFE.

R
MRrasterd RELMTHIESE, REIFEXLIRR/IME,

BN

select ST XMin (rast)
from raster table;
st _xmin

3.8.50. ST_YMin
KBrasterxd REYFH M ER/IME,
Bk

float8 ST YMin (raster raster obj)

float8 ST YMin(raster raster obj, integer pyramid)

2
SHAR HR
raster_obj rastersd &,
pyramid ESFIERR, NOFA.

13
W Rrastert RELRTIHRSE, RENEYLIFNER/NME,

BN

select ST YMin(rast)
from raster table;
st _ymin

3.8.51. ST_XMax

B&MEO,

BNREO,
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KiBrasterd REXA E B R KAE,
BiE

float8 ST XMax (raster raster obj)
float8 ST XMax (raster raster obj, integer pyramid)

2
SHAER b
raster_obj rasterst &,
pyramid ESFIERR, NOFEA.

ik
MRraster I RELPTHIESE, REINEXLIRNRAE, FNURErastertdREBE-1,

Nl

select ST XMax (rast)
from raster table;

st xmax

3.8.52. ST_YMax
RGrasterd REYH MR KE.,
Bk

float8 ST YMax(raster raster obj)
float8 ST YMax (raster raster obj, integer pyramid)

S8
SHAER iR
raster_obj rasterfi,
pyramid SFEERR, MNOFA,

Ak
WMPraster R ELETHIESE, REWIZYLIFHREAE, SMiREraster R EE-1,

Nl
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select st ymax(rast)
from raster table;
st ymax

3.8.53. ST_ChunkHeight
KiBraster RN RNBE,
B

integer ST ChunkHeight (raster raster obj)

2H
SHER iR
raster_obj rastersi&,

T R
RiGrasterIRARNBE, B: KK,
Bl

select ST ChunkHeight (rast)

from raster table;
st _chunkheight

3.8.54. ST_ChunkWidth
Figrastert RARNEE,
18k

integer ST ChunkWidth (raster raster obj)

8
SHEM iR
raster_obj rastersi &,

1S
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FBraster RN RNTE, B0 KX,
Bl

select ST ChunkWidth (rast)
from raster table;
st chunkwidth

3.8.55. ST _ChunkBands

RiGrasterI RN K REH=Z,

18k

integer ST ChunkBands (raster raster obj)

S
SHER R
raster_obj rastersis,

BN

select ST ChunkBands (rast)
from raster table;
st chunkbands

3.8.56. ST_Metaltems
RGBT R B E X THIBRAI BRI &R,
text[] ST metaltems (raster raster obj);

text[] ST metaltems (raster raster obj,

integer band);

2
SHER R
raster_obj FTEHErastersi R,
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QL iR
SHEWR iR
band EBFS, BUEMNOFEE.

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#Conventio
ns,NC_GLOBAL#history,NETCDF DIM EXTRA,NETCDF DIM time DEF,NETCDF DIM time VALUES}
-- meta data items of a band
SELECT ST Metaltems (raster obj, 0)
FROM raster table;

st metaitems

{add offset, long name,missing value,NETCDF DIM time,NETCDF VARNAME, scale factor,units, Fill

Value}

3.8.57.ST_SetMetaData
REME X R IR EREI TR,

Bk

raster ST SetMetaData (raster raster obj,
text key,
text value) ;
raster ST MetaData (raster raster obj,
integer band,
text key,

text value);

28
SHEWR iR
raster_obj SEiFEMrastersd R,
band KERFS, BIEMNOFHEA.
key FERENTHIERZR,
value THIRE.

i::p%Y

>

MRRRA: 20220712 27



GANOSHEY = 5|24 B-Raster SQLE=%E

=REHIECE AnalyticDB PostgreS

QL fR

MEEANNTBEEAZE (), SHRZTHER.

BN

SELECT ST MetaData (ST SetMetaData (rast, 'NETCDF DIM time',

FROM raster table

st metadata

12345

'12345'), 'NETCDF_DIM time')

SELECT ST MetaData (ST SetMetaData(rast, 0, 'NETCDF DIM time', '12345'),

")
FROM raster table
st metadata

3.8.58. ST _BeginDateTime
RIGMEXT RV FF AR 8],
EiA

timestamp ST BeginDateTime (raster raster obj);

2H
SHER R
raster_obj FEHENrasterst s,

BN

SELECT ST beginDateTime (raster obj)
FROM raster table;

st begindatetime

Wed Jan 01 00:00:00 2020

3.8.59. ST EndDateTime
RISHHE T REVEERETIE,
A

timestamp ST EndDateTime (raster raster obj);

W

#

0,

'"NETCDF DIM time

78
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QL iR
SHER R
raster_obj FE2HERrasteri R,

Nl

SELECT ST endDateTime (raster obj)
FROM raster table;

st _enddatetime

Thu Jan 02 00:00:00 2020

3.8.60. ST_SetBeginDateTime
REMHET REFIRETE,
&

raster ST SetBeginDateTime (raster raster obj,timestamp time);

W

#

SHER R
raster_obj FEHERrasterig,

FERENNE, BNER yyyy-MM-dd HH:mm:ss B94&IC, #I80 2020-08-30
18:00:00

time

zR]l
SELECT ST beginDateTime (ST setBeginDateTime (raster obj, '2020-01-01"))

FROM raster table;

st begindatetime

Wed Jan 01 00:00:00 2020

3.8.61. ST_SetEndDateTime
S B RR L RETIE,
Bk

raster ST SetEndDateTime (raster raster obj, timestamp time);

2H
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SHER R
raster_obj FEEiFEWrasterid &,

FERENNE, BINER yyyy-MM-dd HH:mm:ss BA&IC, #1801 2020-08-30

time
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

3.8.62. ST _DateTime
RGHE XY R R ERAIES A,
EED7S

text ST DateTime (raster raster obj);

timestamp ST DateTime (raster raster obj,integer band);

2H
SHER R
raster_obj FEEiFEMrasterid &,
band REFS, BIEMNOFEA.

1P

RSB RIKRIEE, MREERE, WREXMMEROBEES, REERR, WREESHEK

RESBE R BYSONFERF &,

BN

80
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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 20
18","3":"Mon Dec 31 03:00:00 2018"™,"4":"Mon Dec 31 04:00:00 2018","5":"Mon Dec 31 05:00:00
2018","6":"Mon Dec 31 06:00:00 2018"™,".

.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 Dec 31 10:00:00 2018","11":"Mon Dec 31 11:00:00 2018","12":"Mon Dec 31 12:00:00
2018","13":"Mon Dec 31 13:00:00 2018".
.,"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":"Mon Dec 31 17:00:00 2018","18":"Mon Dec 31 18:00:00 2018","19":"Mon Dec 31 19:0
0:00 2018","20":"Mon Dec 31 20:00:00
.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 obj, 0)
FROM raster table;

datetime

"Mon Dec 31 00:00:00 2018"

3.8.63. ST _SetDateTime
IRE MR XY R AV 1A F0 22 LE B 8 SR BR BT 8],
Eik

raster ST setDateTime (raster raster obj,
timestamp start,
timestamp end) ;

raster ST setDateTime (raster raster obj,
integer band,

timestamp time);

Z2H
SHER R
raster_obj FEHERrasteri R,
band KEBFS, BIEMOFEE.
time BRERETE, BWER yyyy-MM-dd HH:mm:ss B94&Z, BIE0 2020-08-30
18:00:00
start FIAETE, BWER yyyy-MM-dd HH:mm:ss B94ER,
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QL fR

SHEM R
end ZREE, BIWER yyyy-MM-dd HH:mm:ss BIRER,

E1::%
RISWE T R B BN THRREEIRIIE,

Nl

select ST DateTime (ST setDateTime (raster obj, 0, '2020-01-02'::timestamp), O)
FROM raster table
st datetime

Thu Jan 02 00:00:00 2020

3.9. B1ER
3.9.1. B4R (=)

H M H NrastertIDE EHEE .
A

bool Operator =(raster rastl, raster rast2);

|

2
SHER iR
rast1 rastersy &1,
rast2 rastersd %2,

@ 38 RLLEFE MrasterI REUUDEEHEE, ARNREBE. RERBSHTLE, ZRHIR

FHF UnionF1Bt ree 5121k,

BN

SELECT a.rast = b.rast
FROM tbl a a, tbl b b
WHERE a.id = b.id

3.9.2. B4R (>)

FIHFF Prasterf DR LR X F&
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8k

bool Operator >(raster rastl, raster rast2);

W

#

SHEWR R
rast1 rastersf &1,
rast2 rasterx¥s 2,

@ B HEBRE N rastertd R HUUDEEHERE, RENDEEE. GEXBEHTIR, RN
F3FUnionf1Bt reeZ12/E

N

SELECT a.rast > b.rast
FROM tbl a a, tbl b b
WHERE a.id = b.id

3.9.3. B/ (<)

HIMFH Nrastertf DR LLER X £,
EA

bool Operator <(raster rastl, raster rast2);

2
SHER R
rast1 rastersf &1,
rast2 rasterxys2,

@ 3B REBFE Mrasterdt RHUUDEEERE, RAXWETE. GEXBSHTHR, ZRHUX
FF UnionfBtree& gk,

N

SELECT a.rast < b.rast
FROM tbl a a, tbl b b
WHERE a.id = b.id
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3.9.4. B#EF (>=)

FIBFE PMrasterf DB LLR X K .
EiA

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

2
SHER R
rast1 rasterdds1,
rast2 rasterxis2,

@ B HEEFE A rastert R NUUDEEHEE, RN DEEE. GEXBEHTIR, RN
FF UnionFBtreeZ 24k,

N

SELECT a.rast >= b.rast
FROM tbl a a, tbl b b
WHERE a.id = b.id

3.9.5. BERF (<=)

FIHFF Prasterf) DR LLER X &,
B

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

2¥
BHER fiaid
rast1 rasterxys 1,
rast2 rastersy2,

@ 3B LBFE Mrasterdt RHUUDE SR, RAXWZETE. GEXBSHTHER, ZRHUX
T UnionfBtree& 181k,

Nl
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SELECT a.rast <= b.rast
FROM tbl a a, tbl b b
WHERE a.id = b.id

3.10. |l A& FI B

3.10.1. ST _Intersects
¥ rrasterfrastergirasterflgeomet ryBI =g X %
A

bool ST Intersects(raster rastl, raster rast2);

bool ST Intersects(raster rast, geometry geom);

bool ST Intersects(geometry geom, raster rast);

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

Nl

SELECT a.id
FROM tbl a a, tbl b b
WHERE ST Intersects(a.rast, b.rast)

3.10.2. ST_Contains
¥ Mrrasterfrastersfrasterflgeomet yf = B X £,
EiA

bool ST Contains(raster rastl, raster rast2);

bool ST Contains (raster rast, geometry geom);

bool ST Contains(geometry geom, raster rast);

2H
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SHAMR
rasti
rast2
rast

geom

BN

SELECT a.id
FROM tbl a a, tbl b b

HR
rastersy &1,
rasterxy &2,
rastersy&,

geometryxs &,

WHERE ST Contains(a.rast, b.rast)

3.10.3. ST _ContainsProperly

¥ Wrrasterfrastergirasterflgeomet ryBI =B X &

18k

bool ST ContainsProperly(raster rastl, raster rast2);

bool ST ContainsProperly(raster rast, geometry geom);

bool ST ContainsProperly(geometry geom, raster rast);

¥
SHER
rast1
rast2
rast

geom

Nl

SELECT a.id
FROM tbl a a, tbl b b

ik
rastersf &1,
rastersf&2,
rastersg &,

geometryXi,

WHERE ST ContainsProperly(a.rast, b.rast)

3.10.4. ST_Covers

¥ Wrrasterflrastergirasterflgeomet ryfI = g X £&

Bk

86
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bool ST Covers (raster rastl, raster rast2);
bool ST Covers (raster rast, geometry geom);

bool ST Covers (geometry geom, raster rast);

W

3

SHEWR iR

rast1 rasterst&1,
rast2 rastersi® 2,
rast rastersd &,
geom geometrysi£,

N

SELECT a.id
FROM tbl a a, tbl b b
WHERE ST Covers (a.rast, b.rast)

3.10.5. ST_CoveredBy
¥ Wrrasterfrastergirasterflgeomet ryBI = g X %&
S

bool ST CoveredBy (raster rastl, raster rast2);

bool ST CoveredBy(raster rast, geometry geom) ;

bool ST CoveredBy (geometry geom, raster rast);

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

Nl

SELECT a.id
FROM tbl a a, tbl b b
WHERE ST CoveredBy (a.rast, b.rast)
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QL fR

3.10.6. ST _Disjoint

¥ Wrrasterflrastergirasterflgeomet ryfI = g X £&

Bk

bool ST Disjoint (raster rastl, raster rast2);
bool ST Disjoint (raster rast, geometry geom);

bool ST Disjoint (geometry geom, raster rast);

2¥
SHER by
rast1 rastersf &1,
rast2 rastersi %2,
rast rastersi&
geom geometryxs &,

N

SELECT a.id
FROM tbl a a, tbl b b
WHERE ST Disjoint(a.rast, b.rast)

3.10.7. ST_overlaps
¥ Wrrasterfrastergfrasterflgeomet ryf = B X &,
S

bool ST overlaps(raster rastl, raster rast2);

bool ST overlaps (raster rast, geometry geom);

bool ST overlaps(geometry geom, raster rast);

W

#

SHEWR iR

rast1 rastersy &1,
rast2 rasterx¥s2,
rast rastersts,
geom geometrysi&,
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N

SELECT a.id
FROM tbl a a, tbl b b
WHERE ST Contains(a.rast, b.rast)

3.10.8. ST _Touches
¥ Mrrasterfrastergfrasterflgeomet yf = B X £,
Bk

bool ST Touches (raster rastl, raster rast2);

bool ST Touches (raster rast, geometry geom);

bool ST Touches (geometry geom, raster rast);

2H
SHER iR
rast1 rastersf &1,
rast2 rasterxy &2,
rast rastersi&.,
geom geometryxs &,

BN
SELECT a.id

FROM tbl a a, tbl b b
WHERE ST Touches (a.rast, b.rast)

3.10.9. ST Within
¥ Wrrasterfrastergirasterflgeomet ryfI = a1 X % .
S

bool ST Within(raster rastl, raster rast2);

bool ST Within(raster rast, geometry geom);

bool ST Within(geometry geom, raster rast);

24
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QL fR
SHER HR
rast1 rastersd®1,
rast2 rastersf &2,
rast rasterfy &,
geom geometrysi&,
=Bl
SELECT a.id
FROM tbl a a, tbl b b
WHERE ST Within(a.rast, b.rast)
3.11. HBIRL
3.11.1. ST _CheckGPU
WIFRBEGPURIR,
EE
text ST CheckGPU() ;
D%
EH R B ECTHER BB IR AGPUEIRE .
~pl
select st checkgpu() ;
st checkgpu
[GPU prop]lmultiProcessorCount=20; sharedMemPerBlock=49152; maxThreadsPerBlock=1024
(1 row)
$KEXrasterXf & 0SSHIAccessKey ID, T FESHEE K raster REOSSERZA,
AR RH
rasterxy RN AIFETEOSS,
Ex
text ST AKId(raster raster obj)
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QL iR

S
SHER R
raster_obj rastersi.,

BN

SELECT ST AKId(rast) from raster table;
st _akid

0SS_ACCESSKEY ID

3.11.3. ST_SEtACCESSKey
R EBrasterxd ROSSHERER,

BiE &4
rastersy RN AIFHEFEOSS,

Bk

raster ST SetAccessKey(raster raster obj, text id, text key, bool valid default true)

2
SHAMR R
raster_obj rastersis,
id B ROSSHIAccessKey ID, FIRANULL, FRERZBIBERD,
key B ROSSHIACcessKey Secret, IIRANULL, FRRfEAZAIHERSecret,
valid EERIIERERTNE,

BN

UPDATE raster table
SET rast = ST SetAccessKey(rast, 'OSS ACCESSKEY ID', 'OSS ACCESSKEY SECRET');
SELECT ST AKId(rast) from raster table;

st _akid

0SS _ACCESSKEY ID

3.11.4. ST_SetAKId

W Erasterxy & 0SSHIAccessKey ID,
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QL fR

AR &4
rastersy RN AIFHEFEOSS,

Bk

raster ST SetAKId(raster raster obj, text id, bool valid default true)

2
SHAR R
raster_obj rasterfis,
id FEROSSHIAccessKey ID, FIRANULL, FRERZBINERD,
valid REERIEERESTNME,

Nl

UPDATE raster table
SET rast = ST SetAKId(rast, 'OSS ACCESSKEY ID');
SELECT ST_AKId(rast) from raster table;

st _akid

0SS ACCESSKEY ID

3.11.5. ST_SetAKSecret

1’ Brasteryd & 0SSHYAccessKey Secret,

AR &4
rasterst RN R TFEEEOSS,

1Bk

raster ST SetAKSecret (raster raster obj, text key, bool valid default true)

W

#

SHEWR Hk

raster_obj rastersi,

key EROSSHIAccessKey Secret, MIRANULL, FR{ERZHINERSecret,
valid EERIEERESANIE,

BN

92
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UPDATE raster table
SET rast = ST SetAKSecret (rast, 'OSS ACCESSKEY SECRET');

3.12. &5

.12.1. ganos.raster.calculate_md5

BERTES Arasterd R+ EMDEHIEREI TEIE T,

w

ik
EEREES Arastert R FMDSEFHZREITHIET,
B

Set ganos.raster.calculate md5 = true;

3.12.2. ganos.raster.md5sum_chunk_size

IS EMDSHR S A NEEN AN, BAEMB,
E3i

integer

AINE

10

@ 88 BUETSE: 1~256.

Nl

Set ganos.raster.md5sum chunk size = 20;

3.12.3. ganos.raster.mosaic_must_same_nodata
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BEERNBIE RN NoData B2 B AEE . BREHASIINoDat alEi# 17451, MBZZT=MNEUER
falseBd O] gES SERRENBRIBEXNA—E,

30

boolean

RINE

true

@ B8 BUE: true|false,

N

Set ganos.raster.mosaic must same nodata = false;
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4.SpatialRef SQL=%E
4.1. ST_SrEqual

HEFR = ESEREEE.

1Bk

boolean ST SrEqual (cstring srl, cstring sr2, boolean strict default true);

W

#

SHER iR

srl FESEINEFSH, BAE0GC WKTHEProjd XN ZEM S,

sr2 NESE2NFERFE, BRE0GC WKTHEProdNFRHE.

strict EEXAFEERAN. MAtrue, WEXSEMIKENSTRETLR. BIAHRtrue,

i1

ARHFBIBRTEXNAANZESERHITHR, SXNREARN. SEHK. KEFHESHERHTIL
R, WIRAEE, REL; WRAE, REf,

Nl

——LERB BTN ZEESE,

select ST srEqual ('GEOGCS["WGS 84",DATUM["WGS 1984",SPHEROID["WGS 84",6378137,298.257223563
,AUTHORITY ["EPSG", "7030"]],AUTHORITY ["EPSG","6326"]], PRIMEM["Greenwich", 0, AUTHORITY ["EPSG",
"8901"]],UNIT["degree™,0.0174532925199433, AUTHORITY ["EPSG", "9122"]], AUTHORITY ["EPSG", "4326"
11', '+proj=longlat +datum=WGS84 +no defs');

st srequal

--F#spatial ref sysRHAFTEEEMsrido

select srid from spatial ref sys where st srequal (srtext::cstring, '+proj=longlat +ellps=G
RS80 +no _defs ') limit 1;

srid

4.2. ST _SrReg

ER—TFNEESE,

Bk
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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 ZEESERREXN=BSEID,

1B

MR ASECZEE, WRECLEENZSESEsid; RS RSELREE, WEMspatial ref sys&d
BA—FKIERHREFHEESE R,

BN

--FESEEFE

select 4490, ST srReg('GEOGCS["China Geodetic Coordinate System 2000",DATUM["China 2000",SP
HEROID["CGCS2000", 6378137,298.257222101, AUTHORITY ["EPSG","1024"] ], AUTHORITY ["EPSG", "1043"]]
, PRIMEM [ "Greenwich", 0, AUTHORITY ["EPSG", "8901"]],UNIT["degree",0.0174532925199433, AUTHORITY [
"EPSG","9122"]],AUTHORITY ["EPSG", "4490"]1]1") ;

st_srreg

4490
--H=ESE
select ST srReg('user defined',100, 'GEOGCS["User Geodetic Coordinate System ",DATUM["China
~2000", SPHEROID["CGCS2000",6378137,298.257222101, AUTHORITY ["EPSG", "903"]], AUTHORITY ["EPSG",
"1043"]], PRIMEM["Greenwich", 0, AUTHORITY ["EPSG", "8901"]],UNIT ["degree",0.0174532925199433, AU
THORITY ["EPSG","9122"]], AUTHORITY ["EPSG", "4491"]11") ;

st_srreg

10001
select ST srReg('+proj=tmerc +lat 0=1 +lon 0=112 +k=1 +x 0=19500001 +y 0=0 +ellps=krass +to
wgs84=24.47,-130.89,-81.56,0,0,0.13,-0.22 +units=m +no defs');

st _srreg

4.3. ST _SrFromEsriwkt

$—NEsri WALBE PR B A OGCHLEN TS,
Bk

cstring ST SrFromEsriWkt (cstring sr);
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2H

SHEM R

srl ETFEsri Wkt B Z BSEER/EH,

B

SELECT ST srFromEsriWkt ('GEOGCS["China Geodetic Coordinate System 2000",DATUM["D China 2000
", SPHEROID["CGCS2000",6378137,298.257222101]], PRIMEM["Greenwich",0],UNIT["Degree", 0.0174532
92519943295]1") ;

st srfromesriwkt

GEOGCS ["China Geodetic Coordinate System 2000",DATUM["China 2000", SPHEROID["CGCS2000", 6378
137,298.257222101]], PRIMEM["Greenwich", 0], UNIT["Degree",0.017453292519943295] ]
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2%

QL fR

5.Trajectory SQL&%
5.1. EZMEEM

AREPTERENBTrajectory SQLEYEARHLR,

TrajectoryX

B

Trajectory Point

Trajectory Object

Trajectory Timeline
Trajectory Spatial

Trajectory Leaf
Trajectory Attributes

Trajectory Attribute
Field

Trajectory Field Value

Trajectory Events

NEREEUT.

P

MR, RHBINKRERNNZFENSAVESHSNELEARNEENR, B
PR E ST AR S AR, BUSS S FTREEE,

MNENR, BA—RINPER. UEESHAEARNSNE. =E. B, SHNS4HEX
E

HARE B F . BR8] L E S B EEF.
PE=ENR, HBEZE EHGeometrySI R, BFE Alinestring,
iR F, XERABRPoint, BIBHNREENHZNZEME.

NERMEER (UTEHREYE) , BHINKERARBNER LAEGNEMRER, iR
EfER. ARERE,

NEREMEFR (UTEHRFR) , WBEEPHNENZR, LNEEFR, NEEMEF
RENTMHESPEI T,

NEEME, EBEER—HUENFRIE.

NBEH, ERBTREPRENGIEE, NSETRNDROMBSEGE. HES
. HEEHE, BEHRBIDMSHIEAMN,

98
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Trajectory Object

[

* Time

1 2 13 14 t5 6 t7 8 t9

—

name1:valuei
Attributes: Name2:ivalue2
name3:valued

typel:timel
type2:time2
Events: typed:time3

namen:valueN

n,rpeM-:ti meM

BoxNdfX&

AL EN, BTFABERDPRONR (NBERBRHAEE) BEE+HESR, EANNURSERTE
RAGBNEMENRERE NN EMHE, ENTER, H)EMRBoxNdf LB RREMAE.

BoxNAf RFFENZPHN—NSHEYHTARE, HBEE x,v,z (FE) ¢ (WiE)  EOPO84RE L&/

BENMRKRERR, SMTEMESSNEETEAR, ANERERCRX. yEERFR, BENITIERX.
y. z. tOPNEENER.

FEENUEREMERT—TIENTE, EEENtTIURBNER/LERENIIMERERBIIES,
PIMNTEME—RE x vt ZTEPNEHHNENEXSREOSMEERAE.,

SMELIEFAEREEMT .

7Q7'Y
X

5.2. ¥3& bR &L
5.2.1. % iR H A

35 BR £ B 15 F1JSONEY 51 28 4938 31320 X SR B9 BR AU BLIZRIE NI BR 44
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5.2.2. ST _makeTrajectory

HE— MrajectoryXd .,

&k

trajectory ST makeTrajectory (leaftype
attrs json);

trajectory ST makeTrajectory (leaftype
end , cstring attrs json);

trajectory ST makeTrajectory (leaftype
ingattrs json );

trajectory ST makeTrajectory (leaftype

mp[] timeline, text[] attr field names,

_cstring , anyarrayattr any );

Z2H
SHAER Eibu
type
spatial
timespan
start PUB B FHIA T IE
end A S5 RV 18
timeline

attrs_json

attr_field_names

type, geometry spatial, tsrange timespan , cstring
type, geometry spatial, timestamp start, timestamp
timeline, cstr

type, geometry spatial, timestamp]]

type, float8[] float8[]
int4[] attr int4, float8[] attr float8, text[] attr

X, y, integer srid, timesta

PUTBYERE, BRIAXH ST_POINT,
ETF LineString/Point £ A B = B 5,

BEF IR EIFE RN tsrange,

WITNEEFEG, HENAAlinestringl) S E—,
MEEMFEL, JSONERX, TJUAZEE,

RTRPBEENFEFRER (H4E) .

X BTFHZNANRExSLIR (548) .
y BTFHE ARy IR ($48) .
srid MIn=REE, BDRFE.

1. attr_jsonB9&= A :

{
"leafcount": 3,
"attributes": {

"velocity": {

"type": "integer",
"length": 2,
"nullable": true,
"value": [

120,

100
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sz

null,
140
]
by
"accuracy": {
"type": "float",
"length": 4,
"nullable": false,
"value": [
120,
130,
140
]
}o
"bearing": {
"type": "float",
"length": 8,
"nullable": false,
"value": [
120,
130,
140
]
}y
"vesname": {
"type": "string",
"length": 20,
"nullable": true,
"value": [
"dsff",
"fgsd",
null
]
by

"active": {

"type": "timestamp",

"nullable": false,

"value": [

"Fri Jan 01 14:30:
"Fri Jan 01 15:00:
"Fri Jan 01 15:30:

bo

"events": [

{

"1": "Fri Jan 01 14:

bo
{

"2": "Fri Jan 01 15:

bo
{

"3": "Fri Jan 01 15:

00
00
00

30:

00:

30:

2010",
2010",
2010"

00 2010"

00 2010"

00 2010"
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leaf count HHBEL S B AN, BASspatialRPESHTEEMNM—N, BNEEENEM]

FREBHTRENY, MEBUETEMHHLA—I;

attributes BN, BE8MBERUENFREXRERFT, Sleafcount@IFE, BHEEXRENK:

o BMEBMRZ601FF;

o typeNFERHER, FiFinteger, float, string, timestamp, boolFEFhIEHE;

o lengthAZEBKE, integersTiFKERNT. 2. 4. 8; floatZIFKER4S, 8; stringulHEXNKE, R
EENBRAKEN6S, RAKEN253, ZKEBAFRAIMM, FEERENERITR;
timestampiKE T AREE, BIANS; boolKETIARIEE, BIANT,;

o nullable A ZEREBAWANZE, trueARIFAZR, falseRAIFAZ, BIAENtrue;

o valueAFERERTI, FJSONSARIX, BENTREAZTANULERIE,

events AHIBEH, FISONSEBERXZSNEM, HATERISONE "key:value” FiX, keynEH
B, value s SE4ata,

2. MBENWEEIZSHA timespan & start. end, MEiRIEspatialdh SN EIHITIEE,

3. MERXARHELIRER, TTLABE X MakeTrajectoryi®#l, RIADMAEESH, FEENSHOILUR
BEERERETES

CREATE OR REPLACE FUNCTION ST MakeTrajectory(type leaftype, x float8[], y float8[] ,
srid integer, timespan timestamp[],

attrs name cstring[], attrl float8[], attr2 float4[], attr3 timestamp[])

RETURNS trajectory

AS '$libdir/libpg-trajectoryxx', 'sgltr traj make all array'

LANGUAGE 'c' IMMUTABLE Parallel SAFE;

BN

-- (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,"attribut

es":{"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]}, "ve
sname": {"type": "string", "length": 20, "nullable" : true,"value": ["adsf", "sdf", "sdfff"
1}, "active": {"type": "timestamp", "nullable" : false,"value": ["Fri Jan 01 14:30:00 2010"
"Fri Jan 01 15:00:00 2010", "Fri Jan 01 15:30:00 2010"]}}, "events": [{"1" : "Fri Jan 01
14:30:00 2010"}, {"2" : "Fri Jan 01 15:00:00 2010"}, {"3" : "Fri Jan 01 15:30:00 2010"}1}")
; st maketrajectory

{"trajectory":{"version":1, "type":"STPOINT", "leafcount":3, "start time":"2010-01-01 14:30:0
0","end time":"2010-01-01 15:30:00", "spatial™:"SRID=4326; LINESTRING (114 35,115 36,116 37)",
"timeline":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"], "attributes"
:{"leafcount":3, "velocity": {"type":"integer", "length":2, "nullable":true, "value":[120,130,14
0]1},"accuracy":{"type":"float","length":4, "nullable":false,"value":[120.0,130.0,140.0]}, "be
aring":{"type":"float","length":8, "nullable":false, "value":[120.0,130.0,140.0]}, "vesname" : {
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"type":"string","length":20, "nullable":true, "value": ["adsf", "sdf", "sdfff"]}, "active": {"type
":"timestamp", "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 15:00:0
0"}, {"3":"2010-01-01 15:30:00"}1}}

(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": {"type": "integer", "length": 2,"nullable" : true,"value": [1
20, 130, 140]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120
, 130, 1401}, "bearing": {"type": "float", "length": 8, "nullable" : false,"value": [120, 1
30, 1401}, "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 15:30:00 2010"]1}}, "events": [{"1"

"Fri Jan 01 14:30:00 2010"™}, {"2" : "Fri Jan 01 15:00:00 2010"}, {"3"™ : "Fri Jan 01 15:30
:00 2010"}11") st maketrajectory

{"trajectory":{"version":1, "type":"STPOINT", "leafcount":3, "start time":"2010-01-01 14:30:0
0","end time":"2010-01-01 15:30:00","spatial":"SRID=4326; LINESTRING (114 35,115 36,116 37)",
"timeline":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"],"attributes"
:{"leafcount":3, "velocity": {"type":"integer", "length":2, "nullable":true, "value":[120,130,14
0]},"accuracy": {"type":"float","length":4, "nullable":false,"value":[120.0,130.0,140.0]}, "be
aring": {"type":"float","length":8, "nullable":false, "value":[120.0,130.0,140.0]},"vesname": {
"type":"string","length":20, "nullable":true, "value": ["adsf", "sdf", "sdfff"]}, "active": {"type
":"timestamp", "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 15:00:0
0"}, {"3":"2010-01-01 15:30:00"}]1}}

(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], '{"leafcount":3,"attributes":{"velocity": {"type": "integer", "le
ngth": 2,"nullable" : true,"value": [120, 130, 140]}, "accuracy": {"type": "float", "length
": 4, "nullable" : false,"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", "nu
llable" : false,"value": ["Fri Jan 01 14:30:00 2010", "Fri Jan 01 15:00:00 2010", "Fri Jan
01 15:30:00 2010"]1}}, "events": [{"1" : "Fri Jan 01 14:30:00 2010"}, {"2"™ : "Fri Jan 01 15:
00:00 2010"}, {"3"™ : "Fri Jan 01 15:30:00 2010"}1}"); st maketraject
ory

{"trajectory":{"version":1, "type":"STPOINT", "leafcount":3, "start time":"2010-01-01 14:30:0
0","end time":"2010-01-01 15:30:00","spatial":"SRID=4326;LINESTRING (114 35,115 36,116 37)",
"timeline":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"], "attributes"
:{"leafcount":3,"velocity": {"type":"integer", "length":2, "nullable":true, "value":[120,130,14
0]}, "accuracy":{"type":"float","length":4, "nullable":false, "value":[120.0,130.0,140.0]}, "be
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aring":{"type":"float","length":8, "nullable":false,"value":[120.0,130.0,140.0]}, "vesname": {
"type":"string", "length":20, "nullable":true, "value": ["adsf", "sdf", "sdfff"]},"active": {"type
":"timestamp", "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 15:00:0
0"}, {"3":"2010-01-01 15:30:00"}1}}

(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", "spatial":"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([1l::float8], ARRAY[2::float8], 4326, ARR
AY['2010-01-01 11:30'::timestamp], ARRAY['velocity'], ARRAY[l::int4], NULL, NULL, NULL::any
array) ;

st maketrajectory

{"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":{"leafcount":1,"velocity":{"type":"integer", "length":4,"nullable":t
rue, "value":[1]1}}}}

(1 row)

5.2.3. ST _append
A E M NIE R B F T
Bk
trajectory ST append(trajectory traj, geometry spatial, timestamp[] timespan, text str attr

s_json) ;

trajectory ST append(trajectory traj, trajectory tail) ;

28
SHER iR
traj R,
spatial EMBHITZ BT,
timespan BINBPUBRE EEE, TTANERG,

104 > MAYRRA: 20220712



ZE4EHIBECE AnalyticDB PostgreS GANOSHEYZ= 5| %4 B- Trajectory SQL

QL fR 2%
SHEM IR
str_attrs_json EMRPBHEEER, SHST_makeTrajectory,
tail BANBYENIE,

BN

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": {"typ
e": "float", "length": 8, "nullable" : false,"value": [120, 130, 140]}, "acceleration": {"t
ype": "string", "length": 20, "nullable" : true,"value": ["120", "130", "140"]}, "active":
{"type": "timestamp", "nullable" : false,"value": ["Fri Jan 01 14:30:00 2010", "Fri Jan 01
15:00:00 2010", "Fri Jan 01 15:30:00 2010"]}}, "events": [{"1" : "Fri Jan 01 14:30:00 2010"
b}, {"2" : "Fri Jan 01 15:00:00 2010"}, {"3" : "Fri Jan 01 15:30:00 2010"}]}') a, ST makeTr
ajectory ('STPOINT', 'LINESTRING(7 7, 3 4, 1 5)'::geometry, '[2010-01-02 15:30, 2010-01-02 1
8:00) '::tsrange, '{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2
,"nullable"™ : true,"value": [121, 131, 141]}, "accuracy": {"type": "float", "length": 4, "n
ullable" : false,"value": [121, 131, 141]}, "bearing": {"type": "float", "length": 8, "null
able" : 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"]1}}, "events": [{"1" : "Fri Jan 02 14:30:00 2010"™}, {"2"™ : "Fri Jan 02 15:00:00
2010"}, {"3" : "Fri Jan 02 15:30:00 2010"}]}') b)Select ST Append(a, b) from traj;
st _append

{"trajectory":{"version":1, "type":"STPOINT", "leafcount":6, "start time":"2010-01-01 11:30:0
0","end time":"2010-01-02 18:00:00", "spatial":"LINESTRING(1 1,6 6,9 8,7 7,3 4,1 5)","timeli
ne":["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"],"attributes":{"leafcount":6,"velocity":{"typ
e":"integer","length":2, "nullable":true, "value":[120,130,140,121,131,141]},"accuracy": {"typ
e":"float","length":4,"nullable":false, "value":[120.0,130.0,140.0,121.0,131.0,141.0]1}, "bear
ing":{"type":"float","length":8, "nullable":false,"value":[120.0,130.0,140.0,121.0,131.0,141
.01}, "acceleration":{"type":"string","length":20, "nullable":true, "value":["120","130","140"
,"121","131","141" ]}, "active":: {"type":"timestamp", "length":8, "nullable":false, "value": ["201
0-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00","2010-01-02 14:30:00","2010-0
1-02 15:00:00","2010-01-02 15:30:00"]1}},"events": [{"1":"2010-01-01 14:30:00"}, {"2":"2010-01
-01 15:00:00"}, {"3":"2010-01-01 15:30:00"}, {"1":"2010-01-02 14:30:00"}, {"2":"2010-01-02 15:
00:00"}, {"3":"2010-01-02 15:30:00"}1}}

(1 row)

5.3. S B R E

5.3.1. ST_Compress
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$trajectoryR SIR—EMM#TELR.
Bk

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, c

string velocity field);

2H
SHER iR
traj JE B
dist MAERRBEE, EEETUMEBIINEE EREEEE,
angle RERBHE, BEERUTMRBADTMRANNESR.
acceleration BRERE, EERUURBEEDURANNES,
velocity_field MEPHRERMEESR, BEEAZBRHTEMRE

e

o RFEENHNEXNPBHTHRESE, BEEHEHNTNR,

o FR—: EEZHEBRBEHTESE, RERBIDZEHNEEMES, WTHER. MEEREFEE
EZERNNEREURSBMIR,

o RZ: UJLREANEEZHERRENE. AEREHE. MEERE="SHYNDHTES, ER
Bha=aEAEBNEN, JMREAAEURARREZMRANERZNDR. HIIHEE=12
HPNET—DHE D EEHRTESE.

o KR=: NRFATHAZ, ATHREMTESEEREZRNER, FEEEFRENE, BERER
ERMETENTRNMEE.

o XWFRPBXNRIELE, RRYIFCPUINETE, MRIBTHRREPEGPURE, SBEMEH GPUINE.
Nl
--BIEERE

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,-179.43419 51.78977,-179.42595 51.80094,-179.42343 51.80411,-1
79.42078 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 51.82796,-179.39981 51.83095,-179
.39734 51.83398,-179.39499 51.83709,-179.39264 51.84023,-179.39037 51.84333,-179.38699 51.8
4791,-179.38467 51.85114,-179.38216 51.85439,-179.37997 51.85762,-179.37772 51.86144,-179.3
7474 51.86568,-179.37219 51.86869,-179.36983 51.87156,-179.36755 51.87467,-179.36001 51.884
23,-179.35754 51.88712,-179.34216 51.90644,-179.33935 51.90995,-179.33704 51.91298,-179.188
26 52.10105,-179.18096 52.11031,-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

A annnAa 177 ATINI A EN ANNO A 17T AFfAEA EN ANNCO 177 20100 EN A1TENAC 177 ATAAN EN A1TIcE 2|
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DL .IVUVUUL, —1L//.4/121LY 20£.9UU04, L/ /.40£4L0L 0£.9U£LOO,~L//.230L00 04£.910Y90,—L//.D2/1LUL D4£.91L/0D0,—1L
77.36378 52.91877,-177.34492 52.92173,-177.33217 52.92364,-177.32581 52.92468,-177.31238 52
.92697,-177.03751 52.97394,-176.93063 52.99160,-176.92406 52.99265,-176.91471 52.99423,-176
.90643 52.99554,-176.89912 52.99674,-176.89246 52.99791,-176.88342 52.99942,-176.87697 53.0
0060,-176.86594 53.00256,-176.85946 53.00370,-176.85294 53.00481,-176.84640 53.00592,-176.8
3985 53.00705,-176.83238 53.00830,-176.82589 53.00950,-176.81848 53.01084,-176.80553 53.013
10,-176.79879 53.01419,-176.79115 53.01548,-176.78466 53.01668,-176.77901 53.01765,-176.772
56 53.01879,-176.76301 53.02039,-176.75649 53.02141,-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, '201
7-01-15 09:12:29'::timestamp, '2017-01-15 09:13:39"'::timestamp, '2017-01-15 09:14:48"'::timest
amp, '2017-01-15 09:16:28"'::timestamp, '2017-01-15 09:17:48'::timestamp, '2017-01-15 09:19:48"
::timestamp, '2017-01-15 09:23:19"'::timestamp, '2017-01-15 09:30:28"'::timestamp, '2017-01-15 0O
9:34:40"'::timestamp, '2017-01-15 09:35:49'::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"'::timesta
mp, '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"'::timestamp, '2017-01-15 09
:47:38"'::timestamp, '2017-01-15 09:48:49'::timestamp, '2017-01-15 09:49:58'::timestamp, '2017-
01-15 09:51:08"'::timestamp, '2017-01-15 09:52:49'::timestamp, '2017-01-15 09:53:58"'::timestam
P, '2017-01-15 09:55:09"'::timestamp, '2017-01-15 09:56:18'::timestamp, '2017-01-15 09:57:38"::
timestamp, '2017-01-15 09:59:09'::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, '2017-0
1-15 10:07:40"'::timestamp, '2017-01-15 10:15:00"'::timestamp, '2017-01-15 10:16:20"'::timestamp
,'2017-01-15 10:17:29'::timestamp, '2017-01-15 11:30:09"'::timestamp, '2017-01-15 11:33:58"'::t
imestamp, '2017-01-15 11:36:58"'::timestamp, '2017-01-15 11:42:00'::timestamp, '2017-01-15 11:4
3:10"::timestamp, '2017-01-15 11:44:20"'::timestamp, '2017-01-15 11:50:28"'::timestamp, '2017-01
=15 18:01:00"'::timestamp, '2017-01-15 18:54:13"'::timestamp, '2017-01-15 18:55:21"'::timestamp,
'2017-01-15 18:56:22"::timestamp, '2017-01-15 18:58:21"'::timestamp, '2017-01-15 19:13:21"::ti
mestamp, '2017-01-15 19:15:21'::timestamp, '2017-01-15 19:16:41"'::timestamp, '2017-01-15 19:20
:11'::timestamp, '2017-01-15 19:22:31"'::timestamp, '2017-01-15 19:23:41"'::timestamp, '2017-01-
15 19:26:10"'::timestamp, '2017-01-15 20:15:49"'::timestamp, '2017-01-15 20:34:39'::timestamp, '
2017-01-15 20:35:49"'::timestamp, '2017-01-15 20:37:30'::timestamp, '2017-01-15 20:39:00"'::tim
estamp, '2017-01-15 20:40:19'::timestamp, '2017-01-15 20:41:30"::timestamp, '2017-01-15 20:43:
08'::timestamp, '2017-01-15 20:44:19'::timestamp, '2017-01-15 20:46:19"'::timestamp, '2017-01-1
5 20:47:29"::timestamp, '2017-01-15 20:48:40"'::timestamp, '2017-01-15 20:49:49"'::timestamp, '2
017-01-15 20:50:59'::timestamp, '2017-01-15 20:52:21"::timestamp, '2017-01-15 20:53:29"'::time
stamp, '2017-01-15 20:54:50': :timestamp, '2017-01-15 20:57:09"'::timestamp, '2017-01-15 20:58:2
0'::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"'::timestamp, '201
7-01-15 21:05:50"'::timestamp, '2017-01-15 21:07:29"'::timestamp, '2017-01-15 21:09:11"'::timest
amp, '2017-01-15 21:12:49'::timestamp, '2017-01-15 21:14:30'::timestamp, '2017-01-15 21:18:30"
::timestamp], '{"leafcount": 89, "attributes" : {"sog" : {"type":"float","length":8,"nullabl
e":false,"value":[10.5,10.4,10.5,10.7,10.8,10.3,10.7,10.4,10.5,10.1,10.2,11.0,11.2,10.8,10.
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,
12.71}, "cog" : {"type":"float","length":8,"nullable":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
,29.5,19.9,30.1,28.8,28.7,30.0,74.2,69.1,75.2,81.3,81.3,80.1,72.6,82.4,74.2,74.9,67.7,73.4,
74.2,72.2,80.5,78.6,77.3,70.9,80.1,85.4,71.9,67.0,77.5,77.5,72.2,70.5,72.6,70.8,77.8,71.2,7
1.2,73.8,75.4,67.1,77.5,74.3,76.9,80.1,72.8,76.0,75.4,72.91},"heading" : {"type":"float","1l
ength":8, "nullable":false, "value":([22.0,23.0,23.0,23.0,23.0,21.0,21.0,25.0,24.0,26.0,25.0,2
7.0.28.0.29.0.31.0.30.0.28.0.29.0.29.0.28.0.28.0.27.0.24.0.24.0.25.0.25.0.25.0.26.0.25.0.24
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.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,
73.0,73.0,73.0,73.0,73.01}}}"));
--HNiEESE
select st compress(traj,0.001) as traj from traj test;

traj

{"trajectory":{"version":1, "type":"STPOINT", "leafcount":8, "start time":"2017-01-15 09:06:3

9","end time":"2017-01-15 21:18:30", "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)","timeline":["2017-01-15 09:06:39","2017-01-15 09:34:4
o","2017-01-15 09:47:38","2017-01-15 09:59:09","2017-01-15 11:36:58","2017-01-15 11:50:28",
"2017-01-15 18:01:00","2017-01-15 21:18:30"], "attributes":{"leafcount":8,"sog": {"type":"flo
at","length":8,"nullable":false, "value":[10.5,11.0,10.6,11.2,10.1,9.9,12.3,12.7]1},"cog": {"t
ype":"float","length":8, "nullable":false, "value":[23.3,28.5,29.2,27.1,19.9,30.0,74.2,72.9]}
,"heading": {"type":"float","length":8, "nullable":false, "value":[22.0,27.0,24.0,29.0,26.0,27
.0,69.0,73.01}})1}}
(1 row)
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":"2
017-01-15 21:18:30", "spatial” :"LINESTRING (-179.48077 51.72814,-179.42595 51.80094,-179.3973
4 51.83398,-179.37474 51.86568,-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 O
9:47:38","2017-01-15 09:59:09","2017-01-15 11:36:58","2017-01-15 11:50:28","2017-01-15 18:0
1:00","2017-01-15 21:18:30"],"themeline":{"leafs":8,"sog":[10.5,11.0,10.6,11.2,10.1,9.9,12.
3,12.7],"cog":[23.3,28.5,29.2,27.1,19.9,30.0,74.2,72.91,"heading":[22.0,27.0,24.0,29.0,26.0
,27.0,69.0,73.0]1}}}
(1 row)
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 09:06:3
9","end time":"2017-01-15 21:18:30","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 52.9
0084,-176.83238 53.0083,-176.68481 53.03327)","timeline":["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","2017-01-15 11:
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":{"leafc
ount":13,"sog": {"type":"float","length":8,"nullable":false, "value":[10.5,11.0,10.6,11.2,10.
4,9.1,10.1,9.9,12.3,12.0,12.0,12.5,12.7]1},"cog": {"type":"float","length":8, "nullable":false
,"value":[23.3,28.5,29.2,27.1,24.6,26.8,19.9,30.0,74.2,75.2,81.3,72.6,72.91},"heading":{"ty
pe":"float","length":8,"nullable":false, "value":[22.0,27.0,24.0,29.0,28.0,27.0,26.0,27.0,69
.0,72.0,72.0,72.0,73.01}}}}
(1 row)

select st compress(traj,0.001,5,1.1,'sog') as traj from traj test;

{"trajectory":{"version":1, "type":"STPOINT", "leafcount":10, "start time":"2017-01-15 09:06:3
9", "end time":"2017-01-15 21:18:30","spatial":"LINESTRING(-179.48077 51.72814,-179.42595 51
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.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 09:47:38","2017-01-15 09:59:09","201
7-01-15 10:17:29","2017-01-15 11:30:09","2017-01-15 11:36:58","2017-01-15 11:50:28","2017-0
1-15 18:01:00","2017-01-15 21:18:30"],"attributes": {"leafcount":10,"sog":{"type":"float","1
ength":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","length":8,"nullable":false,"value":[23.3,28.5,29.2,27.1,24.7,26.8,19.9, 30.
0,74.2,72.91},"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}}}}

(1 row)

5.3.2. ST_CompressSED
Btrajectory I RIZ—EMNEHITESE
EiA

trajectory ST CompressSed (trajectory traj, float8 dist);

2
BHER R
traj JRIGHITE
dist NBRELSES (SED) RBEE, HERUTMURBNESE LNEFES,

i::p%Y
HEHNTRNNERESIES (SED) , AEBESHELRYNDHITERES, REESEHNENR.

N

select st compressSED(traj, 0.001) as traj from traj test;

traj
{"trajectory":{"version":1, "type":"STPOINT", "leafcount":12, "start time":"2017-01-15 09:06:3
9","end time":"2017-01-15 21:18:30","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,-177.47319 52.90084,-177.31238 52.92697,-177.03751 52.9
7394,-176.68481 53.03327)","timeline":["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 11:30:09","2017-01-15 11:42:00","2017-01-15
11:50:28","2017-01-15 18:01:00","2017-01-15 18:56:22","2017-01-15 19:26:10","2017-01-15 20:
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, "nullable":false, "value":[23.3,28.5,29.2,27.1,26.8,30.1,30.0,74
.2,81.3,73.4,74.2,72.91},"heading": {"type":"float","length":8, "nullable":false, "value":[22.
0,27.0,24.0,29.0,27.0,26.0,27.0,69.0,72.0,71.0,72.0,73.01}}}}
(1 row)
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5.3.3. ST _attrDeduplicate
EENOEMEFRER, MRZEEFRITEEENNER, WEEERALARE, REMBRENNE,
Bk

trajectory ST attrDeduplicate(trajectory traj, cstring attr field name);

2¥
SHER R
traj BRI SR,
attr_field_name EENBEER,

BN

select st attrDeduplicate (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 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81
941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179.39981 51.83095,-179.39
734 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','2017-01-15 09:17:48"','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" : {"he
ading" : {"type": "float", "length": 4, "nullable" : 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}}}" ), 'heading') as traj;

traj

{"trajectory":{"version":1, "type":"STPOINT", "leafcount":6, "start time":"2017-01-15 09:17:4
8","end time":"2017-01-15 21:18:30", "spatial":"LINESTRING (-179.45943 51.75736,-179.44845 51
L7
186,-179.40751 51.82223,-179.40497 51.82505,-179.39499 51.83709)","timeline":["2017-01-15 0
9:17:48","2017-01-15 09:23:19","2017-01-15 09:38:09","2017-01-15 09:39:18","2017-01-15 21:1
8:3
0"],"attributes":{"leafcount":6, "heading":{"type":"float", "length":4,"nullable":false, "valu
e":[23.0,21.0,72.0,73.0,74.0,73.01}}}}

(1 row)

5.3.4. ST _sort
BB B RS MNBIREFHHEF, FREFHNATER.
&K

trajectory ST sort(trajectory traj);
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2

SHEM iy

traj BT,

Nl

select st sort (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 51.76
273,-179.44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40
751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.8339
8,-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 09:16:28"'::timestamp, '2017-01-
15 09:19:48"::timestamp, '2017-01-15 09:17:48"'::timestamp, '2017-01-15 09:23:19'::timestamp, '
2017-01-15 09:34:40"'::timestamp, '2017-01-15 09:30:28'::timestamp, '2017-01-15 09:36:59"'::tim
estamp, '2017-01-15 09:38:09'::timestamp, '2017-01-15 09:39:18"::timestamp, '2017-01-15 09:40:
40'::timestamp, '2017-01-15 09:47:38"'::timestamp, '2017-01-15 21:18:30'::timestamp, '2017-01-1
5 09:48:49"'::timestamp], '{"leafcount": 16, "attributes" : {"heading" : {"type": "integer",
"length": 4, "nullable" : false,"value":[0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15]1}}}" )):

st sort

{"trajectory":{"version":1, "type":"STPOINT", "leafcount":16,"start time":"2017-01-15 09:06:
39", "end time":"2017-01-15 21:18:30", "spatial":"LINESTRING (-179.48077 51.72814,-179.46502 5
1.7
4934,-179.46731 51.74634,-179.46183 51.75378,-179.4556 51.76273,-179.45943 51.75736,-179.44
845 51.77186,-179.41259 51.81643,-179.43419 51.78977,-179.41001 51.81941,-179.40751 51.8222
3, -

179.40497 51.82505,-179.40242 51.82796,-179.39981 51.83095,-179.39499 51.83709,-179.39734 5
1.83398)","timeline":["2017-01-15 09:06:39","2017-01-15 09:13:39","2017-01-15 09:14:48","20
17-

01-15 09:16:28","2017-01-15 09:17:48","2017-01-15 09:19:48","2017-01-15 09:23:19","2017-01~-
15 09:30:28","2017-01-15 09:34:40","2017-01-15 09:36:59","2017-01-15 09:38:09","2017-01-15

09z

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]1}}}}
(1 row)

5.3.5. ST _deviation
HELERENNTSRRNBZ BNREE,
EED7S

float8 ST deviation(trajectory traj, trajectory after oper traj);
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S

SHER R

traj FIRPBEN R,

after_oper_traj LEENPIBNR (LLELHEE) .

=Bl
select st deviation(traj, st compress(traj,0.001)) from traj test;

st _deviation

0.00919177345596219

(1 row)

5.4. BT

5.4.1. ST_attrDefinition
RENTEMEEX.
Bk

text ST attrDefinition(trajectory traj);

S

2H
SHER R
traj FEREBEME NI,

N
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes": {"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float","le
ngth":8, "nullable":true, "value":[null,1.0]},"angel": {"type":"string", "length":64, "nullable"

:true, "value": ["test",null]l}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",nulll}, "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, "nullable":true},"angel": {"type":"string", "length":64, "nullable":true}, "tngel2"
:{"type":"timestamp", "length":8,"nullable":true}, "bearing": {"type":"bool", "length":1, "nulla
ble":true}}

(1 row)

5.4.2. ST_attrSize
RIENBNEHEHE.
BE

integer ST attrSize(trajectory traj) ;

W

#

SHER R
traj BN R,

BN
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT", "leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true,"value":[1,null]}, "speed": {"type":"float","le
ngth":8, "nullable":true, "value”:[null,1.0]},"angel": {"type":"string", "length":64, "nullable"

:true, "value": ["test",null]l}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",null]l}, "bearing": {"type":"bool","length":1, "nullable":true, "value
":[null, truel}}}}'::trajectory a)

Select st attrSize(a) from traj;

st attrsize

5.4.3. ST_attrName
REPTHEEEIR,
Bk

text[] ST attrName (trajectory traj) ;

text ST attrName (trajectory traj, integer index) ;

2%
SHEW R
traj HIBNR,
index BHRSIS, MOFEA,

Nl
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes": {"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true,"value":[1,null]}, "speed": {"type":"float","le
ngth":8, "nullable":true, "value”:[null,1.0]},"angel": {"type":"string", "length":64, "nullable"

:true, "value": ["test",null]l}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",null]l}, "bearing": {"type":"bool","length":1, "nullable":true, "value
":[null,truel}}}}'::trajectory 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":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00", "spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true,"value":[1,null]}, "speed": {"type":"float","le
ngth":8,"nullable":true, "value": [null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",nulll}, "bearing": {"type":"bool","length":1, "nullable":true, "value
":[null,truel}}}}'::trajectory a)
Select st attrName(a, 0) from traj;

st_attrname

velocity

(1 row)

5.4.4. ST _attrType
RIGNBBIMERE,
A

text ST attrType(trajectory traj, integer index) ;
text ST attrType(trajectory traj, text name) ;

2H
SHER R
traj EIBUSSE-S
index R MBI,
name BHER,

i P
BEHR R RN BN TN Z—
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e integer

e float

e string

e timestamp

e bool

Nl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity"
:{"type":"integer","length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float","le
ngth":8,"nullable":true, "value":[null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]l}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",null]l}, "bearing": {"type":"bool","length":1, "nullable":true, "value
":[null,truel}}}}'::trajectory 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":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true,"value":[1,null]}, "speed": {"type":"float","le
ngth":8, "nullable":true, "value":[null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true, "valu
e":["2010-01-01 12:30:00",null]l},"bearing": {"type":"bool","length":1, "nullable":true, "value
":[null, truel}}}}'::trajectory a)
Select st attrType(a, 'velocity') from traj;
st_attrtype

integer

(1 row)

5.4.5. ST _attrLength
RENBEMEEXKE.
=

integer ST attrLength(trajectory traj, integer index) ;

i

integer ST attrLength(trajectory traj, text name) ;

2H
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SHEWR R
traj MBI SR,
index RS HIRIRN,
name BHER.

Nl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity"
:{"type":"integer","length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float","le
ngth":8,"nullable":true, "value":[null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",null]}, "bearing":{"type":"bool", "length":1,"nullable":true, "value
":[null,truel}}}}'::trajectory 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":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer", "length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float","le
ngth":8, "nullable":true, "value":[null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true, "valu
e":["2010-01-01 12:30:00",null]l},"bearing": {"type":"bool","length":1, "nullable":true, "value
":[null, truel}}}}'::trajectory a)
Select st attrLength(a, 'velocity') from traj;

st _attrlength

5.4.6. ST_attrNullable
RENDEERTAFAE,
s

bool ST attrNullable (trajectory traj, integer index) ;
bool ST attrNullable(trajectory traj, text name) ;

2H
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity"
:{"type":"integer","length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float","le
ngth":8,"nullable":true, "value":[null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]l}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",null]}, "bearing":{"type":"bool", "length":1,"nullable":true, "value
":[null,truel}}}}'::trajectory 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":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer", "length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float","le
ngth":8, "nullable":true, "value":[null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true, "valu
e":["2010-01-01 12:30:00",null]l},"bearing": {"type":"bool","length":1, "nullable":true, "value
":[null, truel}}}}'::trajectory a)
Select st attrNullable(a, 1) from traj;

st_attrnullable

5.5. B4R
5.5.1. ST_addEvent
BUNBEM—PSH,

BE

trajectory ST addEvent (trajectory traj, integer event type, timestamp event time) ;
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SHER iR
traj MBI R,
event_type ==L 308
event_time EHETEE,

ik
EHXBHAFLMAENXSF, 1000 £RFH, 2000 FKR"XHE,

Nl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT", "leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00", "spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float","le
ngth":8,"nullable":true, "value": [null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",null]}, "bearing":{"type":"bool", "length":1,"nullable":true, "value
":[null,true]}}}}'::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 11:30:0
0","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"]1, "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, "va
lue": ["test",null]},"tngel2":{"type":"timestamp", "length":8,"nullable":true, "value":["2010-
01-01 12:30:00",null]l}, "bearing":{"type":"bool", "length":1,"nullable":true,"value": [null, tr
uel }},"events": [{"1":"2010-01-01 11:30:00"}1}}

(1 row)

5.5.2. ST_eventTimes
REPBHFrEEHEE,

Bk
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timestamp[] ST eventTimes (trajectory traj) ;

W

#

SHER R
traj BN R,

BNl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT", "leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float","le
ngth":8, "nullable":true, "value”:[null,1.0]},"angel": {"type":"string", "length":64, "nullable"

:true, "value": ["test",null]l}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",nulll},"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"}
1}}'::trajectory a)

Select st eventTimes(a ) from traj;

st _eventtimes

{"2010-01-01 14:30:00","2010-01-01 14:30:00"}

(1 row)

5.5.3. ST _eventTime
RGBS ERSIBHETE,
Bk

timestamp ST eventTime (trajectory traj, integer index) ;

2
SHEW iR
traj MBI SR,
index EHRSIFS,

BN
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT", "leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"], "attributes":{"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true,"value":[1,null]}, "speed": {"type":"float","le
ngth":8, "nullable":true, "value”:[null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]l}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",null]l}, "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)

5.5.4. ST _eventTypes
EREL RN NI S AL i

integer[] ST eventTypes( trajectory traj) ;

2H
SHEM i3y
traj HIBRTR .,

Nl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT", "leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00", "spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float","le
ngth":8,"nullable":true, "value": [null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",nulll}, "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"}
]1}}'::trajectory a)
Select st eventTypes(a ) from traj;

st_eventtypes

5.5.5. ST _eventType

RGNS E RS BHHIXE,

> MAYRRA: 20220712 121



GANOSHEYZ= 5|24 E- Trajectory SQL

2%

=REHIECE AnalyticDB PostgreS

QL fR

Bk

integer ST eventType (trajectory traj, integer index)

W

#

SHEM R
traj BN R,
index EHFS,

Nl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount"

:2,"start _time":"2010-01-0

1 11:30:00","end time":"2010-01-01 12:30:00", "spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float","le
ngth":8, "nullable":true, "value": [null,1.0]}, "angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",nulll}, "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"}

1}}'::trajectory a)
Select st eventType(a, 0 ) from traj;

st_eventtype

5.6. B MR

5.6.1. ST_startTime
RIGHNB AR IR BT 18],
EED7S

timestamp ST startTime (trajectory traj) ;

2¥
SHER R
traj FERBF RN BN,

N

Select ST startTime(traj) From traj table;

122
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QL k& 2%
5.6.2. ST _endTime
RSB HIERETE ,
Bk
timestamp ST endTime (trajectory traj) ;
2
SHEW R
traj EERBLERNEANE,
N
Select ST endTime (traj) From traj table;
5.6.3. ST trajectorySpatial
EXELBUL: AR PSE
P
geometry ST trajectorySpatial (trajectory traj);
geometry ST trajSpatial (trajectory traj);
2
SHEWR R
traj FEREB/ANREINIE,
N
Select ST AsText (ST trajectorySpatial(traj)) FROM traj table;
st astext
LINESTRING (114 35,115 36,116 37)
5.6.4. ST trajectoryTemporal
RSB B B % .
S
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text ST trajectoryTemporal (trajectory traj);
text ST trajTemporal (trajectory traj);

2H
SHEHR sk
traj BERGHALNNE,

Nl

select ST trajectoryTemporal (ST MakeTrajectory('STPOINT'::leaftype, st geomfromtext ('LINEST
RING (114 35, 115 36, 116 37)', 4326), '[2010-01-01 14:30, 2010-01-01 15:30)'::tsrange, nul

st trajectorytemporal

{"timeline":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"]}

(1 row)

5.6.5. ST_trajAttrs
RIENDBHEEER.
Bk

text ST trajAttrs(trajectory traj);

2H
SHEHR sk
traj BERBRILERONE,

Nl

Select ST trajAttrs(traj) From traj table;

5.6.6. ST_attrintMax

FEBNTEMEFRER NintegerfIBHRKE.,
N
Bk
int8 ST attrIntMax (trajectory traj, cstring attr field name);
P<N
2
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QL iR 2%
SHER R
traj FERBEMERNNTG,
attr_field_name EENEEFEREZR.

BN

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 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-1
79.40751 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 09:19:48"','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 21:18:30",'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
,13,14,151}}}'"), 'heading');
st attrintmax

5.6.7. ST_attrintMin

RENILEMHFERER NintegerfIBH&/IME.

S

int8 ST attrIntMin(trajectory traj, cstring attr field name);
28

SHER ik

traj FERBEMERHNNG,

attr_field_name EENEEFERER,

BN
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2%

select st attrIntMin (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 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-1
79.40751 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

=REHIECE AnalyticDB PostgreS
QL kR

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 21:18:30",'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]}}}"), 'heading');

st _attrintmin

5.6.8. ST_attrintAverage

RENBEEFRER Nintegerty BT IYE.,

S

int8 ST attrIntAverage (trajectory traj, cstring attr field name);
28

SHER ik

traj FEREEHEERNNIE,

attr_field_name BENEMEFERER,

N

select st attrIntAverage (ST makeTrajectory ('STPOINT'::leaftype, 'LINESTRING(-179.48077 51.7
2814,-179.46731 51.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.4
5560 51.76273,-179.44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.819
41,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179.39981 51.83095,-179.397
34 51.83398,-179.39499 51.83709) '::geometry, ARRAY['2017-01-15 09:06:39'::timestamp, '2017-0
1-15 09:14:48','2017-01-15 09:13:39','2017-01-15 09:16:28"','2017-01-15 09:19:48"','2017-01-1
5 09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40','2017-01-15 09:30:28"','2017-01-15 O
9:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:4
7:38','2017-01-15 21:18:30','2017-01-15 09:48:49'], '{"leafcount": 16, "attributes" : {"hea
ding" : {"type": "integer", "length": 4, "nullable" : false,"value":[0,1,2,3,4,5,6,7,8,9,10
,11,12,13,14,15]}}}'), 'heading');

st_attrintaverage

5.6.9. ST _attrFloatMax
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QL hR &&

RENBBEMEFRERAfoatNEERAE.

97

float8 ST attrFloatMax (trajectory traj, cstring attr field name);
28

SHEW biiipu

traj RERGREERNIT,

attr_field_name EENEEFERER.

Nl

select st attrFloatMax (ST makeTrajectory('STPOINT'::leaftype, 'LINESTRING(-179.48077 51.728
14,-179.46731 51.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.455
60 51.76273,-179.44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941
,=179.40751 51.82223,-179.40497 51.82505,-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, '2017-01-1
5 09:13:39','2017-01-15 09:14:48"','2017-01-15 09:16:28"','2017-01-15 09:17:48"','2017-01-15 0O
9:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28','2017-01-15 09:34:40','2017-01-15 09:3
6:59','2017-01-15 09:38:09','2017-01-15 09:39:18"','2017-01-15 09:40:40"', '2017-01-15 09:47:3
8','2017-01-15 09:48:49','2017-01-15 21:18:30"'], '{"leafcount": 16, "attributes" : {"headin
g" : {"type": "float", "length": 4, "nullable" : false,"value": [23.0,23.0,23.0,23.0,21.0,2
1.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.01}}}" ), 'heading');

st attrfloatmax

5.6.10. ST_attrFloatMin

RENEBMEFRER A oatNEER/IME.

S

float8 ST attrFloatMax (trajectory traj, cstring attr field name);
Z2H

SHEWR ik

traj FERBEMHERHNNG,

attr_field_name EENEEFERER,

BN
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select st attrFloatMin (ST makeTrajectory('STPOINT'::leaftype, 'LINESTRING(-179.48077 51.728
14,-179.46731 51.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.455
60 51.76273,-179.44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941
,—179.40751 51.82223,-179.40497 51.82505,-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, '2017-01-1
5 09:13:39','2017-01-15 09:14:48"','2017-01-15 09:16:28','2017-01-15 09:17:48"','2017-01-15 0O
9:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28','2017-01-15 09:34:40','2017-01-15 09:3
6:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40', '2017-01-15 09:47:3
8','2017-01-15 09:48:49','2017-01-15 21:18:30"'], '{"leafcount": 16, "attributes" : {"headin
g" : {"type": "float", "length": 4, "nullable" : false,"value": [23.0,23.0,23.0,23.0,21.0,2
1.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.01}}}" ), 'heading');

st _attrfloatmin

5.6.11. ST_attrFloatAverage

RENEBMEFRER Afloat NEEFIE.

S

float8 ST attrFloatAverage (trajectory traj, cstring attr field name);
28

SHER ik

traj FERBEMHERHNNG,

attr_field_name BENEMEFERER,

N

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,-179.44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.8
1941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179.39981 51.83095,-179.3
9734 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"','2017-01-15 09:17:48','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" : {"he
ading" : {"type": "float", "length": 4, "nullable" : 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}}}" ), 'heading') ;

st attrfloataverage
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QL kR &&
5.6.12. ST _leafType
RIENBIHESEE,
Bk
text ST leafType (trajectory traj);
2
SHAR HR
traj FERBHRENIIT,
BRI RZ#FST_POINT 28!,
Bl
select st leafType(traj) from traj where id = 3;
st leaftype
STPOINT
(1 row)
5.6.13. ST _leafCount
REPTHHFHE (RTERDE) .
D7
integer ST leafCount (trajectory traj);
28
SHER Eibu
traj FRERGEBNYIT,
B
select st leafCount (traj) from traj where id = 2;
st leafcount
16
5.6.14. ST _duration
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=REHIECE AnalyticDB PostgreS

5% QL f&
RIGIZNIEAIFFLLET 8],
Bk
interval ST uration(trajectory traj);
2%
SHER HR
traj MIEERE,
=Bl
select st duration(traj) from traj where id = 2;
st _duration
00:42:10
(1 row)
5.6.15. ST_timeAtPoint
REBHPEEIEVENNERES.
BE
timestamp[] ST timeAtPoint (trajectory traj, geometry g);
PN
2%
BHAR sk
traj BN R,
g RiE,
=
Select ST timeAtPoint (traj, st geomfromtext ('POINT (115 36)')) from traj table;
st timeatpoint
{"2010-01-01 15:00:00"}
5.6.16. ST_pointAtTime
REEEN B EN AR,
EED7S
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QL hR &&

geometry ST pointAtTime (trajectory traj, timestamp t);

W

#

SHER iR

traj BN R,

t S ERIN A=,
RERNR,

N

Select ST pointAtTime (traj, '2010-1-11 23:40:00') from traj table;

5.6.17. ST _velocityAtTime
REEENBMNENRERM,
Bk

float8 ST VelocityAtTime (trajectory traj, timestamp t);

2H
SHER iR
traj MBI,
t B HIEE =,

Nl

Select ST velocityAtTime (traj, '2010-1-11 23:40:00') From traj table;

5.6.18. ST_accelerationAtTime
REUEE R B ENMERERM.
A

float8 ST accelerationAtTime (trajectory traj, timestamp t);

2
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SHER HR
traj MBI SR,
t EENNE S,

BN

Select ST accelerationAtTime (traj,'2010-1-11 23:40:00') From traj table;

5.6.19. ST _timeToDistance
WHEEBREESNREY, MIrLEl, EEIRAE, ABIRAES.
S

geometry ST timeToDistance (trajectory traj);

2H
SHEM iR
traj BRI R,

Nl

Select ST timeToDistance (traj) from traj table;

5.6.20. ST _timeAtDistance
NeERBisEEBEMENNE A,
A

timestamp[] ST timeAtDistance (trajectory traj, float8 d);

W

#

SHER iR
traj MR,
d =,

REME timestampMI A, BIEAFES N REIEIAANIEE—E.
BNl
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QL hR 5%

Select ST timeAtDistance(traj, 100) from traj table;

5.6.21. ST _cumulativeDistanceAtTime
NERERBEENBRETHUBKE.,
Bk

float8 ST cumulativeDistanceAtTime (trajectory traj, timestamp t)Ll;

28
SHER iR
traj LIBUPIEN
t B A=

BN

Select ST cumulativeDistanceAtTime (traj, '2011-11-1 04:30:00') from traj table;

5.6.22. ST _timeAtCumulativeDistance
M R R B EEE K ER B E =,
Bk

timestamp ST timeAtCumulativeDistance (trajectory traj, float d)LJ;

28
SHER R
traj 2 BUSOE -
d RIHKE,

Nl

Select ST timeAtCumulativeDistance (traj, 100.0) from traj table;

5.6.23. ST subTrajectory

RIFI ERERFE.
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8k

trajectory ST subTrajectory(trajectory traj, timestamp starttime, timestamp endtime) ;[J

trajectory ST subTrajectory(trajectory traj, tsrange range);

2
SHAER iR
traj BN R,
starttime FriAETE
endtime LERETIE,
range B EER .

Nl

Select ST subTrajectory(traj, '2010-1-11 02:45:30', '2010-1-11 03:00:00') FROM traj table;

5.6.24. ST _subTrajectorySpatial
15 T B i8] R B 3R LT
BE

geometry ST subTrajectorySpatial (trajectory traj, timestamp starttime, timestamp endtime) ;

geometry ST subTrajectorySpatial (trajectory traj, tsrange range) ;

2
SHAER iR
traj HIBRT R,
starttime FriAETE
endtime LERETIE,
range BB ER

Nl

Select ST subTrajectorySpatial (traj, '2010-1-11 02:45:30', '2010-1-11 03:00:00"') FROM traj
table;
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QL hR 2%

5.6.25. ST_samplinginterval
RERKAFEE .
EiA

interval ST samplingInterval (trajectory traj);

2¥
SHER R
traj BN R,

N

select ST samplingInterval (ST MakeTrajectory('STPOINT'::leaftype, st geomfromtext ('LINESTRI
NG (114 35, 115 36, 116 37)', 4326), '[2010-01-01 14:30, 2010-01-01 15:30) '::tsrange, '{"le
afcount":3,"attributes": {"velocity": {"type": "integer", "length": 2,"nullable" : true,"val
ue": [120, 130, 140]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value
": [120, 130, 140]}, "bearing": {"type": "float", "length": 8, "nullable" : false,"value":

[120, 130, 1401}, "acceleration": {"type": "string", "length": 20, "nullable" : true,"value
": ["120", "130", "140"]1}, "active": {"type": "timestamp", "nullable" : false,"value": ["Fr
i Jan 01 14:30:00 2010", "Fri Jan 01 15:00:00 2010", "Fri Jan 01 15:30:00 2010"]1}}, "events
"o [{"1"™ : "Fri Jan 01 14:30:00 2010"}, {"2" : "Fri Jan 01 15:00:00 2010"}, {"3" : "Fri Jan

01 15:30:00 2010"}1}"))
st _samplinginterval

@ 20 mins

(1 row)

5.6.26. ST_trajAttrsAsText
RISVE A SURLE BRI B M40,
BA

text[] st trajAttrsAsText (trajectory traj, text attr name);

W

#

SHER R
traj BN R,
attr_name BHER.

Nl
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT", "leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true,"value":[1,null]}, "speed": {"type":"float","le
ngth":8, "nullable":true, "value”:[null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]l}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",null]l}, "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":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00", "spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true,"value":[1,null]}, "speed": {"type":"float","le
ngth":8,"nullable":true, "value": [null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",null]}, "bearing":{"type":"bool","length":1, "nullable":true, "value
":[null,truel}}}}'::trajectory a)
Select st trajAttrsAsText(a, 'tngel2') from traj;

st trajattrsastext

{"2010-01-01 12:30:00",NULL}
(1 row)
With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float","le
ngth":8, "nullable":true, "value":[null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]l}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",null]l}, "bearing": {"type":"bool","length":1, "nullable":true, "value
":[null,truel}}}}'::trajectory a)
Select st trajAttrsAsText (a, 'bearing') from traj;

st trajattrsastext

{NULL, t}
(1 row)

5.6.27. ST_trajAttrsAsinteger
IRIGIE N XA BB IT B A
BE

integer[] st trajAttrsAsInteger(trajectory traj, text attr name);
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QL iR 2%
S

SHER R

traj PIBENR,

attr_name BHEER,

N

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity"
:{"type":"integer","length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float","le
ngth":8, "nullable":true, "value":[null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",null]}, "bearing":{"type":"bool", "length":1,"nullable":true, "value
":[null,truel}}}}'::trajectory a)
Select st trajAttrsAsInteger(a, 'speed') from traj;

st _trajattrsasinteger

{NULL, 1}

(1 row)

5.6.28. ST _trajAttrsAsDouble
RIGVE A SURLE BRI R M40,
Bk

float8[] st trajAttrsAsDouble (trajectory traj, text attr name);

28
SHER R
traj HIBNR,
attr_name BHEER.

Nl
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float","le
ngth":8, "nullable":true, "value":[null,1.0]},"angel": {"type":"string", "length":64, "nullable"

:true, "value": ["test",null]l}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",nulll}, "bearing": {"type":"bool","length":1, "nullable":true, "value
":[null,truel}}}}'::trajectory a)

Select st trajAttrsAsDouble(a, 'velocity') from traj;
st trajattrsasdouble

{1,NULL}

(1 row)

5.6.29. ST trajAttrsAsBool

RIGTE N UARL BN DB H A,

S

bool[] st trajAttrsAsBool (trajectory traj, text attr name);
28

SHER ik

traj HIBRTR .,

attr_name BEER,

N

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT", "leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity"
:{"type":"integer", "length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float", "le
ngth":8,"nullable":true, "value":[null,1.0]},"angel": {"type":"string", "length":64, "nullable"
:true, "value": ["test",nulll}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",null]l},"bearing": {"type":"bool","length":1, "nullable":true, "value
":[null,truel}}}}'::trajectory a)
Select st trajAttrsAsBool (a, 'velocity') from traj;
st _trajattrsasbool

{t,NULL}

(1 row)

5.6.30. ST _trajAttrsAsTimestamp

138
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RSN BB RENNTE LA,

07

timestamp[] st trajAttrsAsTimestamp (trajectory traj, text attr name);
2

SHEW bizipu

traj HIBNR,

attr_name BHEER.

N

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT", "leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00", "spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true, "value":[1,null]}, "speed": {"type":"float","le
ngth":8, "nullable":true, "value":[null,1.0]},"angel": {"type":"string", "length":64, "nullable"

:true, "value": ["test",null]l}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"valu
e":["2010-01-01 12:30:00",nulll}, "bearing": {"type":"bool","length":1, "nullable":true, "value
":[null,truel}}}}'::trajectory a)

Select st trajAttrsAsTimestamp(a, 'tngel2') from traj;

st trajattrsastimestamp

{"2010-01-01 12:30:00",NULL}

5.6.31. ST_attrintFilter
EENDEMFR, REEEE, SIREMFERHFNNER, RETRENEEFRE (H4A) .
A

int8[] ST attrIntFilter(trajectory traj, cstring attr field name,cstring operator, int8 val
ue) ;
int8[] ST attrIntFilter(trajectory traj, cstring attr field name,cstring operator, int8 val

uel, int8 value2);

2
e iR
traj HilyI Rattr,
attr_field_name EENEEER.
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24

operator

value. valuel

value2
ik
A FHEB RintegerIBEFER,

B

create table traj(id integer,

insert into traj(traj) values (ST makeTrajectory('STPOINT'::leaftype,

biiipuy

pUN:S

H’ [ , V—1 , TSt
;o= o, A
BHEEETR,
BHEEELR,

traj trajectory):

'LINESTRING (-179.48077

51.72814,-179.46731 51.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-1
79.45560 51.76273,-179.44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51
.81941,-179.40751 51.82223,-179.40497 51.82505,-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, '20

17-01-15 09:14:48"','2017-01-15 09:13:39"','2017-01-15 09:16:28"','2017-01-15
01-15 09:17:48"','2017-01-15 09:23:19"','2017-01-15 09:34:40"','2017-01-15 09:
15 09:36:59','2017-01-15 09:38:09"','2017-01-15 09:39:18"','2017-01-15 09:40:
09:47:38','2017-01-15 21:18:30"','2017-01-15 09:48:49"'],
"length":

"heading" {"type":

9,10,11,12,13,14,151}}1}"))

select st attrIntFilter (traj,
st attrintfilter

{6,7,8,9,10,11,12,13,14,15}

(1 row)

select st attrIntFilter(traj,
st _attrintfilter

{5,6,7,8,9,10,11,12,13,14,15}
(1 row)
select st attrIntFilter(traj,
st attrintfilter
{0,1,2,3,4}
(1 row)
select st attrIntFilter(traj,
st attrintfilter
{0,1,2,3,4,5}
(1 row)
select st attrIntFilter (traj,
st _attrintfilter

{5}

(1

row)

"integer",

'heading',

'heading',

'heading',

'heading',

'heading',

'{"leafcount": 16,

4, "nullable"

'>'", 5) from traj where id = 1;

'>=', 5) from traj where id = 1;

'<', 5) from traj where id = 1;

'<=', 5) from traj where id = 1;

(]

, 5) from traj where id = 1;

09:19:48"','2017-
30:28','2017-01-
40','2017-01-15

"attributes" : {

false,"value":[0,1,2,3,4,5,6,7,8,

140
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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)

Il
=

select st attrIntFilter(traj, 'heading', '()', 5,8) from traj where id
st _attrintfilter

I
i

select st attrIntFilter(traj, 'heading', '(]', 5,8) from traj where id
st attrintfilter

Il
=

select st attrIntFilter(traj, 'heading', '[)', 5,8) from traj where id
st attrintfilter

{5,6,7}

(1 row)

Il
=

select st attrIntFilter(traj, 'heading', '[]', 5,8) from traj where id
st _attrintfilter

{5,6,7,8}

(1 row)

5.6.32. ST_attrFloatFilter
EENDTEMFR, REEEE, SREFEFRHFNNER, RESRENEEFRE (H4) .
Bk

float8[] ST attrFloatFilter (trajectory traj, cstring attr field name,cstring operator, floa
t8 wvalue);

float8[] ST attrFloatFilter (trajectory traj, cstring attr field name,cstring operator, floa
t8 valuel, float8 value2);

2H
SHER R
traj MBI R,
attr_field_name EENEESR,
R
ﬁ, [ , V=1 , > , Tt , T>=1
t
operator , o=t LU, A, D, O
value. valuel BEEEETR,
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value2 BHEEELR,

R
AZ#EFEB HfloatlEBHFEE,

BN

create table traj(id integer, traj trajectory);
insert into traj values(2,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 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81
941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179.39981 51.83095,-179.39
734 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 09:19:48"','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 21:18:30"','2017-01-15 09:48:49"'], '{"leafcount": 16, "attributes" : {"he
ading" : {"type": "float", "length": 8, "nullable" : 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}}}"));
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)

5.6.33. ST_attrTimestampfFilter
EENTEMFR, REEEE, ZREFEFHFNNER, RESEENEEFRE (H4) .
EA

timestamp[] ST attrTimestampFilter (trajectory traj, cstring attr field name,cstring operato
r, timestamp value);
timestamp([] ST attrTimestampFilter (trajectory traj, cstring attr field name,cstring operato

r, timestamp valuel, timestamp value2);

W

#

SHER R
traj HIBITR
attr field_name EENBEER.
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QL k& 2%
SHEW iR
pUN:S
. ﬁ’ T , vi=1 , TSt P , TSt
operator ,ote=' o, Y, At o, DY,
value. valuel BHEEETR,
value2 BHEEELR,

Nl

insert into traj values(3,ST makeTrajectory('STPOINT'::leaftype, st geomfromtext ('LINESTRIN
G (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", "Fri Jan 01 15:00:00 2010", "Fri Ja
n 01 15:30:00 2010"1}}}"))

select st attrTimestampFilter(traj, 'heading', '>', 'Fri Jan 01 15:00:00 2010'::timestamp)
from traj where id = 3;

st attrtimestampfilter

{"2010-01-01 15:30:00"}

(1 row)

5.6.34. ST_attrNullFilter
EENGEUHFER, TREEAZTHNIER, RE HXLHE LB NG,
B

trajectory ST attrNullFilter (trajectory traj, cstring attr field name);
trajectory ST attrNullFilter (trajectory traj, cstring attr field name);

2H
SHER R
traj HIBNR,
attr_field_name EENEBEER.

iR
SHERAELENRETR.

BN
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select st attrNullFilter (ST makeTrajectory('STPOINT'::leaftype, 'LINESTRING(-179.48077 51.7
2814,-179.46731 51.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.4
5560 51.76273,-179.44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.819
41,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179.39981 51.83095,-179.397
34 51.83398,-179.39499 51.83709) '::geometry, ARRAY['2017-01-15 09:06:39"'::timestamp, '2017-0
1-15 09:13:39','2017-01-15 09:14:48"','2017-01-15 09:16:28"','2017-01-15 09:17:48"','2017-01-1
5 09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28"','2017-01-15 09:34:40"','2017-01-15 0
9:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:4
7:38','2017-01-15 09:48:49','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"hea
ding" : {"type": "float", "length": 4, "nullable" : 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]1}}}"' ), 'heading');
st _attrnullfilter

{"trajectory":{"version":1, "type":"STPOINT", "leafcount":4, "start time":"2017-01-15 09:16:2
8","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","2017-01-15 09:36:59","2017-01-15 09:48:49"], "attributes":{"leafcount":4, "heading
{"type":"float","length":4, "nullable":true, "value": [null,null,null,null]}}}}

(1 row)

5.6.35. ST _attrNotNullFilter
EENGEMHFER, TREERAZNIER, RE HXLHE S4B NS,
B

trajectory ST attrNotNullFilter (trajectory traj, cstring attr field name);
trajectory ST attrNotNullFilter (trajectory traj, cstring attr field name);

W

#

SHAER R
traj HIBNR,
attr_field_name EENBEER.

iR
SEL S

BN
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select st attrNotNullFilter (ST makeTrajectory ('STPOINT'::leaftype, 'LINESTRING(-179.48077 5
1.72814,-179.46731 51.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-17
9.45560 51.76273,-179.44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.
81941,-179.40751 51.82223,-179.40497 51.82505,-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, '201
7-01-15 09:13:39','2017-01-15 09:14:48"','2017-01-15 09:16:28"','2017-01-15 09:17:48"','2017-0
1-15 09:19:48','2017-01-15 09:23:19"','2017-01-15 09:30:28"','2017-01-15 09:34:40','2017-01-1
5 09:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18"','2017-01-15 09:40:40"','2017-01-15 O
9:47:38','2017-01-15 09:48:49','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"
heading” : {"type": "float", "length": 4, "nullable" : true,"value": [23.0,23.0,23.0,null,2
1.0,21.0,null,72.0,72.0,null,73.0,74.0,73.0,73.0,null,73.01}}}" ), "heading"') ;
st _attrnotnullfilter

{"trajectory":{"version":1, "type":"STPOINT", "leafcount":12, "start time":"2017-01-15 09:06:
39", "end time":"2017-01-15 21:18:30", "spatial™:"LINESTRING (-179.48077 51.72814,-179.46731 5
1.7
4634,-179.46502 51.74934,-179.45943 51.75736,-179.4556 51.76273,-179.43419 51.78977,-179.41
259 51.81643,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179.39981 51.8309
5,-

179.39499 51.83709)","timeline":["2017-01-15 09:06:39","2017-01-15 09:13:39","2017-01-15 09
:14:48","2017-01-15 09:17:48","2017-01-15 09:19:48","2017-01-15 09:30:28","2017-01-15 09:34
140

","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"],"attributes":{"leafcount":12, "heading":{"type":"float", "length":4, "nu
1la

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)

5.6.36. ST_trajAttrsMeanMax
RAEMEAN-MAXE %, ITEHES NN ERANIENRKE,
A

SETOF record ST trajAttrsMeanMax (trajectory traj, cstring attr field name, out interval dur

ation, out float8 max);

28
SHEWR iR
traj MBI R,
attr_field_name BENBHEER,

i::p%Y
Mean-Max EiEBE—MBEHEN, MHTEHEFAZBEONBEHENTHE, BREAEHENRKE.
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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', '2010-01-0
1 14:30'7],

'{"leafcount":4, "attributes":{"velocity": {"type": "float",
rue, "value": [120.0, 130.0, 140.0, 120.0]}, "power": {"type": "float", "length": 4,"nullabl
e" : true,"value": [120.0, 130.0, 140.0, 120.0]1}}}") a)

Select st trajAttrsMeanMax(a, 'velocity') from traj;

"length": 8,"nullable" : t

st _trajattrsmeanmax
("@ 1 hour",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', '2010-01-0
1 14:30'],
'"{"leafcount":4, "attributes":{"velocity": {"type": "float", "length": 8,"nullable" : t

rue, "value": [120.0, 130.0, 140.0, 120.0]}, "power": {"type": "float", "length": 4,"nullabl

e" : true,"value": [120.0, 130.0, 140.0, 120.0]}}}') a)

Select (st _trajAttrsMeanMax(a, 'velocity')).* from traj;
duration | max
__________ b
01:00:00 | 135
02:00:00 | 130
03:00:00 127.5
(3 rows)

5.7. FMELHE S8 BUH] 40 38 bR 2K

5.7.1. ST_MakeBox

IRENIE E X E R E I B RN AVSMELAE .
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QL A %
&k

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
SHER iR
geom FERBAIIESENTTNR,
traj FERNBIIMEENNTNR,
ts 18 EBY /8 RV FF A BT 18],
te e BRI RETE

P
SMELERN B AR NN MR SNSHEER,
o WTF_HH=#HNTEXNER, REENNAEZNIIMIE,

o X‘J’??E’IFE?Z‘E—I_IXTJ'%*DET”EHEQEJLETJI\EHE‘{]WUEEQ ST MakeBox (geometry geom, timestamp ts, timestamp te
), BREIBRYREBIRE B RRNIMEIE,

o XTHNT, EXHBRSH, WROHEBANIINGIE, EENBRSH, WiREAERSENERAFHRBHN
SMELAE,

o HFBoxNDFNERHfloat £RE KR, HILSEFIBoxaRERBE A FHANSE, HIaT R IIRER/NSK
ERCSERMER K,

Nl
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WITH geom AS (

SELECT ('POLYGON ((12.7243236691148 4.35238368367118,12.9102992732078 1.49748113937676,1
2.5926592946053 1.67643963359296" | |

',12.0197574747333 3.19258554889152,12.7243236691148 4.35238368367118)) ") : :geom
etry a
)
SELECT ST MakeBox (a),ST MakeBox(a, '2000-01-01 00:00:10"'::timestamp, '2000-01-01 02:13:20"'::
timestamp) from geom;
st makebox |

st makebox

BOX2D(12.0197572708 1.49748110771,12.9102993011 4.35238409042) | BOX2DT (12.0197572708 1.49
748110771 2000-01-01 00:00:09.999999,12.9102993011 4.35238409042 2000-01-01 02:13:20.000381
)

With traj AS (
Select ST makeTrajectory ('STPOINT', 'LINESTRING(O O, 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", "lengt
h": 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"]1}, "active": {"type": "timestamp", "nulla
ble" : false,"value": ["Fri Jan 01 11:35:00 2010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01
13:30:00 2010"]1}}, "events": [{"2" : "Fri Jan 02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:

00 2010"}1}1") 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 S

t 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 2000-01-01 00:00:30.000001)

5.7.2. ST_MakeBox{Z|T|2D|2DT|3D|3DT}

B 5 \ERMEBOX,
Bk
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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, time

stamp 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, fl

oat8 ymax, float8 zmax,

2H
SHER
Xxmin
Xmax
ymin
ymax
zmin
zmax
tmin

tmax

1%

timestamp tmax) ;

bizipuy

SMELREBIXEH T R
SMEAEAIXH LR,
SMEAERTYHI T R
SMELRERTYH ER .
SMEIERIZI TR,
SMELRERIZI B
SMELAERY BT B3 T R

SMELAERY BT IR LR

RIBRYBANIEENSHEEIEIE.

BTF/MEENEREfloat KB XK, ALUFINILETESERATRANSE,

R L SERREBEA
BNl

SELECT ST MakeBox2d(0,0,3,3);

st _makebox2d

BOX2D(0 0,3 3)

BIan T F L LR MERS /N E

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)

5.7.3.ST_BoxndfToGeom
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$BIMIERBISEAL N Geomet ry KB,
Bk

geometry ST BoxNDFToGeom (boxndf box) ;

2H
SHER ik
box EENIMIE,

i1
$BIMUIE KB LN Geomet y K H

o MREINEFZEE, KN =4GeometryRKE,
o MRENBERBzHEE, KM _4Geometry£E
o MPIIDEARDEX. VEE, MREINULL,

Nl

select ST AsText (ST BoxndfToGeom (ST MakeBox2dt (0,0,'2000-01-01"::timestamp, 20,20, '2020-01
-01'::timestamp))) ;

st astext

POLYGON ( (0 0,0 20,20 20,20 0,0 0))

5.7.4. ST_Has{xy|z|t}
HERENIEERTESRLELE,
EiA

bool ST HasXY (boxndf box);

bool ST HasZ (boxndf box) ;
bool ST HasT (boxndf box) ;

24
B sk
box fERtsMIE,

iR

WANEENIEERTESENHELLEE, ATxEENYEENREXR, IMEFPRSEELTEIE
E2RBENER.

N
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postgres=# select ST hasz (ST MakeBox2dt (0,0,'2000-01-01"

imestamp)) ;

st hasz

::timestamp, 20,20, '2020-01-01'::t

postgres=# select ST hast (ST MakeBox2dt (0,0,'2000-01-01"'::timestamp, 20,20, '2020-01-01'::t

imestamp)) ;
st hast

5.7.5. ST_{X|Y|Z|T}Min
JREXBoXNDFE R b5 E 4 B &R/IME,
BE

float8 ST XMin (boxndf box);
float8 ST YMin (boxndf box);
float8 ST ZMin (boxndf box);
timestamp ST TMin (boxndf box) ;

W

3

SHEM iR
box EEIMEIE,

i::p%Y

KREUMER B IS E4ENR/IME. NRIISERLSIECEEN:
o NEEXME., yEEMzHEE: IRE nav

o RNEBtHEE: RME -infinity .
Bl

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
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5.7.6. ST_{X|Y|Z|T}Max
JREXBoXNDFE R hig E 4 EN R AE.,
Bk

float8 ST XMax (boxndf box) ;
float8 ST YMax (boxndf box);
float8 ST ZMax (boxndf box) ;
timestamp ST TMax (boxndf box) ;

W

#

SHEW iR
box EENSMEAE,

ik

REMEERRDEEHENRAE. MRICSEFADDIEEELEEN:
o FEEXEE, yEEMzHEE: KRME Nav ,

o REEtHE: IR -infinity .

Nl

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

intinity
5.7.7.ST_ExpandSpatial
BIINMEENZEEEY XEEEHE.

1Bk

boxndf ST ExpandSpatial (boxndf box, float8 len);
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BHETH s
box BES AHIMDIE.

len BESAOKE,

1P

MRIMEPEEYZ=NEE, TREBE lenfIKE, ERBIEMentIKE,
N

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)

5.8. M IEM B S 7
5.8.1. EAR=

SMELERIEE FRARAMEFAUNKRNEFAUNKRRENN=MEERSHRIEENHZTXR,

HF IR0
BFERIRCERI D A=ZM:
o HEREIRIC: sacHs

o BZEMRIC: e

o WEZEIRIC: <e

@ 8
o MMEIIDEETFEFLIFICHE (FIM.H#&) B, EREFIT Xy 4INEE H1T 4 E Y
OUER,
o UHEITIDEETEFLIMFCHEM (FlU#a#) B, EREFNERIHEE, RNEERESxyH
ERMETHE,

#ERic
HERCEAS AR
o ZHERRC: /

o tHEEIRIC: #

OFY:
o URLGHEHEIFCH, EREFH_E,
o UHENMNEECANGFERN, z4EMRICER.

> MAEhRA: 20220712 153



GANOSHEYZS 5|24 R- Trajectory SQL =REMIEE E AnalyticDB PostgreS
s QL kR

5.8.2. HRXEHEF
AN RANANNRAIIDEZSEEEHE AR,

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}

W

#

SHEW Eiiipu
BFEMSH BERYR,
HFamsH BERIR.

T R

AW AN RANAMTREINEIE (BST MakeBoxBREEMEIBoXNDFER ) REAHEEHE LA,
XEFNEREEFUOT:

o s/ 1 ZHEMEXR,

o 454 : tHEEMRZR,

o g5 Xy“HZEHEZR,

o /s I XyZZH#TEMEZR,

o ghs Xyt THEZ=HER.

-
N

o g/#s : Xyzt=HITEHER,

N

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 Op3DT from box;

opz | opt | op2d | op3d | op2dt | op3dt

————— B St B

t |t | £ | £ | £ | £

5.8.3. 80 887F
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HMAEMN RO EEREEREEHEE LEREMUXNRNIILIE.

Bk

W

{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}

#
SHEW iR
BFEMSH BENR,
HBEFamzsH WEEWR,

iR

FIRF A M RASMIIE (BHST MakeBoxBR 4R AIBoXNDFER! ) BEERENHE LESENNRNINE
E, SunasaraXER.

XFENESEFUOT:

/e>/ - EMzHEESSANz4EE,

te>4 - EtHESSAMLEE,

e> : Afixy"#=EE ANy 4=,

es> : Efixyz=#=HESAMxyz=%=8,
e4>  EMixyt _HNZ=EEAMxyt 4=,
e/4> : Efixyzt =#HNZAEANXyzt =482,

N

WITH box AS (

SELECT ST MakeBox3dt (0,0,0, '2010-01-01 00:00:00',10,10,10, '2012-01-01 00:00:
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 Q#> b AS Op2DT,

a @/#> b AS Op3DT from box;
opz | opt | op2d | op3d | op2dt | op3dt

5.8.4. #8188 T

AN ROIEEREGEEEEE LEIEMNNRIIMEIE.

Bk
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{geometry, trajectory, boxndf} /<@/ {geometry, trajectory, boxndf}
{trajectory, boxndf} #<@# {trajectory, boxndf}

{geometry, trajectory, boxndf} <@ {geometry, trajectory, boxndf}
{geometry, trajectory, boxndf} </@ {geometry, trajectory, boxndf}
{trajectory, boxndf} <#Q@ {trajectory, boxndf}

{trajectory, boxndf} </#@ {trajectory, boxndf}

28
SHEWR Eiz:pay
HEFEMSH BERR.
BFANSH WEEWR,

R

HE A M REIMIE (ST MakeBoxR B EMBIBoxNDFEE! ) EEEREN4E LESANNKRNIIE
E, 5ac87ANHER,

XEFNEEEEFNT:

o <@/ @ EMz#EREGNzEESS.

o i<t @ EMtHEERGMMEEER,

o < : Efixy_#=EFAMNxy_4=EER.

o e  Efixyz=#ZEEAENxyz=Z4ZFEE R,

o e : Efxyt “HBN=HAMNt —ENZ=EE,

o </te : Afixyzt =#HNEANxyzt =HE=E S,

BN

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 /<@/ a AS OpZ, b #<@# a AS 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

————— B R e e e Attt

5.9. F[E X R AR

5.9.1. ST intersects
EENEXENPBEMOERESEREHER,

8k
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QL iR =

boolean ST intersects(trajectory traj, tsrange range, geometry g);

boolean ST intersects(trajectory traj, timestamp tl, timestamp t2, geometry g);

28
SHER R
traj L BUSOE-B
t FHIAESIE,
t2 ZRETHE,
range BB ER
g JIRCIPSE

N

Select ST intersects(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(O O, 5 5,
9 9)'::geometry) from traj table;

5.9.2. ST _equals
EENBXENNBRMOTEE=EB2EEE,
A

boolean ST equals (trajectory traj, tsrange range, geometry g);

boolean ST equals (trajectory traj, timestamp tl, timestamp t2, geometry g);

28
SHER R
traj BN R,
t FHIARSIE,
t2 ZERETIE.,
range BB ER
g JIRCIPSE 3

N

Select ST equals(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(O O, 5 5, 9 9)
'::geometry) from traj table;
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QL fR

5.9.3. ST_distanceWwithin
EENEXENPTRBEE/ANREREEERZA,

Bk

boolean ST distanceWithin (trajectory traj, tsrange range, geometry g, float8 d);

boolean ST distanceWithin(trajectory traj, timestamp tl, timestamp t2, geometry g, float8 d

2

SHEWR R

traj EIBUSOE-B
t1 FFIAETIE
t2 5REYIE),
range BB ER .

g JIRCIPOE S
d i

Nl

Select ST distanceWithin(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00"',
5, 9 9)'::geometry, 10) from traj table;

5.10. =) &+

5.10.1. ST _intersection
B[ENBRNNBMNEEN AN RNTHERLE, REARLGEFHNENR,
EED7S

trajectoryl[] ST intersection(trajectory traj, tsrange range, geometry g);

trajectory[] ST intersection(trajectory traj, timestamp tl, timestamp t2,

'LINESTRING (O O, 5

geometry g);

2#
SHER R
traj MBI R
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QL kR 2%
SHEW R
t1 FHIARYIE
t2 ZRETE.
range B AR .
g JIRCIPSE 3

1P
MRHDTAYRALANRESIRR, WEESDFHB,

N

Select ST intersection(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(O 0, 5 5
; 9 9)'::geometry) from traj table;

5.10.2. ST _difference
H[ENBRONBENSEN AN RATHELE, REAILEENNENR,
Bk

trajectory ST difference(trajectory traj, tsrange range, geometry g);

trajectory ST difference(trajectory traj, timestamp tl, timestamp t2, geometry g);

Z2H
SHAMR R
traj LIBUPOE 8
t FrIRETIE
t2 LEREYIE,
range NI
g VRGPS

Nl

Select ST difference(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(O O, 5 5,
9 9)'::geometry) from traj table;

5.11. ZKE% it
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5.11.1. ST _nearestApproachPoint
EENEBRNNTEDKESEEANREMERER.
EiA

geometry ST nearestApproachPoint (trajectory traj, tsrange range, geometry g);

geometry ST nearestApproachPoint (trajectory traj, timestamp tl, timestamp t2, geometry g);

28
SHER R
traj MBR R,
t FrIaETIE
t2 LEREYIE .,
range BB ER .
g VRGPS

Nl

Select ST nearestApproachPoint (traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING (
00, 55, 99)'::geometry) from traj table;

5.11.2. ST_nearestApproachDistance
EENBRINTFRISAENANRREES,
Bk

float8 ST nearestApproachDistance (trajectory traj, tsrange range, geometry g);

float8 ST nearestApproachDistance (trajectory traj, timestamp tl, timestamp t2, geometry g);

W

#

SHAMR R

traj BB R,
t FrIRETIE
t2 LEREYIE,
range BB ER .
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QL hR 2%
SHEWR P
g JIRCIPSE-

N

Select ST nearestApproachDistance(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRI
NG(0 0, 5 5, 9 9)'::geometry) from traj table;

5.12. =X R H B

5.12.1. ST intersects
EENEXENPBEIMNER2ETHER.
EA

boolean ST intersects(trajectory trajl, trajectory traj2);

boolean ST intersects(trajectory trajl, trajectory traj2, tsrange range);

boolean ST intersects(trajectory trajl, trajectory traj2, timestamp tl, timestamp t2);

28
SHER R
traj HIBRTR .,
t1 FHIARYIE
t2 LRETIE,
range B AR .

Nl

Select ST intersects((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");

5.12.2. ST _equals
B ENEX BB IFTE2S a2 5HEE,
Bk

boolean ST equals(trajectory trajl, trajectory traj2, tsrange range);
boolean ST equals (trajectory trajl, trajectory traj2, timestamp tl, timestamp t2);
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28

SHER R

traj BT,

t1 FriaESiE.,

t2 ZRETE,

range BB ER .

Nl

Select ST equals((Select traj from traj table where id=1l), (Select traj from traj table whe
re id=2), '2010-1-1 13:00:00', '2010-1-1 14:00:00'");

5.12.3. ST _distanceWithin
EENBXENNTRIBEAENTR2EREREEBZA,
Bk

boolean ST distanceWithin (trajectory trajl, trajectory traj2, tsrange range, float8 d);

boolean ST distanceWithin(trajectory trajl, trajectory traj2, timestamp tl, timestamp t2, f
loat8 d);

2H
SHER R
traj HIBRTER
t1 FrIaESiE.,
t2 ZRETE,
range BB ER .
d EEBS.

N

Select ST distanceWithin((Select traj from traj table where id=1l), (Select traj from traj t
able where id=2), '2010-1-1 13:00:00', '2010-1-1 14:00:00', 100);

5.12.4. ST_durationWithin

EENEBXENNERINNER2EZZIER (ZEERR) NNEBEZEREEEENBXKER,

/.
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QL A %
Bk

boolean ST durationWithin(trajectory trajl, trajectory traj2, tsrange range, interval i );
boolean ST durationWithin(trajectory trajl, trajectory traj2, timestamp tl, timestamp t2, i

nterval 1i);

2
SHAR R
traj BN R,
t FriAETE
t2 LEREE,
range B AR .

[ LN TEIEEN

i::p%Y
MRNEZXREIHENR, FE—THEHFSERMANAFEER,

Nl

Select ST durationWithin((Select traj from traj table where id=1l), (Select traj from traj t
able where id=2), '2010-1-1 13:00:00', '2010-1-1 14:00:00', INTERVAL '30s');

5.12.5. ST_{Z|T|2D|2DT|3D|3DT}Iintersects
ST_ndintersectsiR#f, #IEiEENR NN REEENLIRH E2HER.
Ex

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 {zZ|T|2D|2DT|3D|3DT}Intersects (boxndf box, trajectory traj, timestamp ts, timestamp
te);

bool ST {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, timesta
mp te);

W

#
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SHEW ik
geom SEHRNI AR,
traj FEHMNIDN R, HEFEFRTNRENT.,
trajl BEHMNNTN R, HE-EFRTNRENTE.
traj2 BEHAMNNDTN R, HE-EFRTNRENT,
box FEHABNIIEENTR,
ts WEHE, R EERFREEERFHE.,
te WEE, RRRENEENEREEERFHT,

1P

EREEHEL, ROFEAHAMOAINR (DE-—THE-NTSH) NERER. S TREENEE, $H
MAEREFHTHIN,

MBRHMEStsHteSH, EREEHMWONSR (traj, HtrajlFtra2) 2E[ts te]HBRANFIE; MR
REAEEtsHtes#, EREZHMHINR (traj, Ftrajlfltraj2) BT EHIHE,

BERAR ST Intersects(...) EEAE ST RAA ST_2DIntersects(...) (BRI SHEP—D AL
NR) ST 3DTIntersects(...) (BEITRN S ANBNR) .

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
o', Il
'""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"]1}}"')::trajectory a,
("{"trajectory":{"version":1, "type":"STPOINT", "leafcount":4, "start time":"2000-0
1-01 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 6
9.630026333034 0,3 70 0)","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}}") s :trajectory b
)
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

5.12.6. ST_{2D|2DT|3D|3DT}Intersects_IndexLeft
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QL iR =

ST_ndintersects_IndexLefti&%s, FIBIEEMNR NN REREENLIFH LREHER, HIEEERE—1TEH
FrERFIR RS,

Bk

bool ST {2D|2DT|3D|3DT}Intersects IndexLeft (trajectory trajl, trajectory traj2, timestamp t
s, timestamp te);

24

SHBWR R

traji FEHMNNTNR, REFEFRBNRIBTD,
traj2 FEAMNNDNSR, HEFEFRBHRENE.
ts MR, RIRILET EME 9 F A B BB F 3.
te WMfERE, FRRIRULE EEN R BB FHIE,

Py
ZST_ndintersectslR# FBEH FA R FNBEBEREY (BNE

A ST {2D|2DT|3D|3DT}Intersects (trajectory trajl, trajectory traj2, timestamp ts, timestamp
te) HEE) , RPLEETHMBEARDNEIH—INNERS], BRESTRAIPIITEFH.
HEAICTLAERA ST ndIntersects Indexleft(...) HR¥, FLIEEFERE—I"SHMENS LNRS], B
RIHEFHH.

BN
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EXPLAIN SELECT count (*) FROM sgltr test trajs WHERE ST 2DIntersects IndexLeft (traj, ST make
Trajectory ('STPOINT', 'LINESTRING(-70 -30, -72 -34, -73 -35)'::geometry, '[2000-01-01 00:01
:30, 2000-01-01 00:15:00) '::tsrange,

'{"leafcount":3, "attributes": {"velocity": {"type": "integer", "length": 2,"nullable" : tr
ue, "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,"valu
e": ["120","130","140"]1}, "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 15:00:00 2010"}, {"3" : "Fri Jan 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 sqgltr 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 &#& traj)

Filter: st 2dintersects(traj, '{"trajectory":{"version":1,"type":"STPOINT", "leafc
ount":3, "start time":"2000-01-01 00:01:30","end time":"2000-01-01 00:15:00", "spatial":"LINE
STRING (=70 -30,-72 -34,-73 -35)","timeline":["2000-01-01 00:01:30","2000-01-01 00:08:15","2
000-01-01 00:15:00"], "attributes":{"leafcount":3,"velocity":{"type":"integer", "length":2,"n
ullable":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"]}, "active": {"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"]1}},"events": [{"2":"2010-01-02
15:00:00"}, {"3":"2010-01-02 15:30:00"}]1}}'::trajectory, '2000-01-01 00:00:00'::timestamp wi
thout time zone, '2000-01-01 01:56:40'::timestamp without time zone)

-> Bitmap Index Scan on sqgltr test traj gist 2dt (cost=0.00..98.51 rows=1515 wid
th=0)

Index Cond: (traj &#& 'BOX2DT (=73 -35 2000-01-01 00:01:29.999994,-70 -30 200
0-01-01 00:15:00) ': :boxndf)

5.12.7. ST_{2D|2DT|3D|3DT}DWithin
ST_ndDWithini®#{, ¥IEEENRINREEENLRE EREESNFETE—SEE.

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 d
ist);

bool ST {2D|3D}DWithin(trajectory traj, geometry geom, timestamp ts, timestamp te, float8 d
ist);

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, flo
at8 dist);

bool ST {2D|2DT|3D|3DT}DWithin(trajectory traj, boxndf box, timestamp ts, timestamp te, flo
at8 dist);

bool ST {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);

166 > MAYRRA: 20220712



ZE4EHIBECE AnalyticDB PostgreS GANOSHEYZ= 5| %4 B- Trajectory SQL

QL k& 2%
2H
SHER iR
geom FEHMALANR,
traj FREHMONEN SR, HEFEFNBE RIS,
trajl FREAMPNEN SR, HEFEFNERRBHNE,
traj2 FEHWNATN R, REFEFRENRENT,
box REHIIMEENR,
ts WMFTE, RIRILET EVE 9 FF A B B8 BN F ik
te WMTEE, RRILEEENERE BB FHIE,
dist ERNInRE.,
P

o X F2DFI3DAIST_ndDWithidgfE, EATHEAEENFHINR (BNE—PMNEZNSH) B4/ =4
EBRE (BN RE9geometryXE) REER/NFEFTAEE.

o X F2DTHI3DTHYST_ndDWithindgfE, HMNHBHERSER —NER LEEEHE LNERE/NTFEFS
BEE,

MRRHEEtsFteSH, KFRFHMST_ndDWithinBIHBEXIR (traj, Htrajlftraj2) 2FE[ts te]fERRK

HFHTE;, BUNRRFEAMNIIBIIR (traj, Straj1iftraj2) R=BHEHIE,

EiZFFA st Distancewithin(..) REEHFTHA st oobwithin(...) (BRRPSHEF—NANLEA
XR) B sT_30TOWithin(...) (EHBEIRNSHYANTRR) .
N
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WITH traj AS(

Select ST makeTrajectory('STPOINT', 'LINESTRING(O O 10, 50 0 10, 100 O 10)'::geometry,
("[" Il ST _PGEpochToTS(0) || ',"' || ST PGEpochToTS(100) [| ")'
) : :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,"value": [120,130,140]}, "acceleration": {"type": "string", "length":
20, "nullable" : true,"value": ["120","130","140"]}, "active": {"type": "timestamp", "nulla
ble" : false,"value": ["Fri Jan 01 11:35:00 2010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01
13:30:00 2010"1}}, "events": [{"2" : "Fri Jan 02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:

00 2010"}1}") a,
ST makeTrajectory('STPOINT', 'LINESTRING(O 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", "lengt
h": 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", "nulla
ble" : false,"value": ["Fri Jan 01 11:35:00 2010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01
13:30:00 2010"1}}, "events": [{"2" : "Fri Jan 02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:

00 2010"}1}1") b
)
SELECT ST 2dDWithin(a,b, ST PGEpochToTS (0),ST PGEpochToTS (49), 19), ST 3dDWithin(a,b, ST PG
EpochToTS (0) , ST PGEpochToTS (49), 19),

ST 2dDWithin(a,b, ST PGEpochToTS (0),ST PGEpochToTS (50), 20), ST 3dDWithin(a,b, ST PG
EpochToTS (0) , ST PGEpochToTS (50), 20),

ST 2dDWithin(a,b, ST PGEpochToTS (0),ST PGEpochToTS(70), 21), ST 3dDWithin(a,b, ST PG
EpochToTS (0) , ST _PGEpochToTS (70), 21),

ST 2dtDWithin(a,b, ST PGEpochToTS (0),ST PGEpochToTS (49), 19), ST 3dtDWithin(a,b, ST
PGEpochToTS (0) , ST PGEpochToTS (49), 19),

ST 2dtDWithin(a,b, ST PGEpochToTS (0),ST PGEpochToTS (50), 20), ST 3dtDWithin(a,b, ST
PGEpochToTS (0) , ST PGEpochToTS (50), 20),

ST 2dtDWithin(a,b, ST PGEpochToTS (0),ST PGEpochToTS(70), 21), ST 3dtDWithin(a,b, ST
PGEpochToTS (0) , ST PGEpochToTS (70), 21) from traj;
NOTICE: One or both of the geometries is missing z-value. The unknown z-value will be rega
rded as "any value"
NOTICE: One or both of the geometries is missing z-value. The unknown z-value will be rega
rded as "any value"
st 2ddwithin | st 3ddwithin | st 2ddwithin | st 3ddwithin | st 2ddwithin | st 3ddwithin |
st 2dtdwithin | st 3dtdwithin | st 2dtdwithin | st 3dtdwithin st 2dtdwithin | st 3dtdwith

in

5.12.8. ST_{2D|2DT|3D|3DT}DWithin_IndexLeft
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ST_ndDwithin_IndexLeft %y, ¥IMiiEENRM MY RERENLITH LRREB/NTSTE—LREE, HiE
EEAE— I SHAENSINES],

Bk

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, float8 dist);

2H
SHEWR bizipuy
traji FEAMNNDNSR, HEFEFRBHRENE.
traj2 BEHMNNTNR, REFEFRBNRIBTT,
ts WfEfE, FRRIRULEEE A E B BB F 3R,
te WMEE, RNRILEEME NSRS BB FHIE,
dist EENIERE.,

1P

H ST ndDWithin(...) RESRENNBEFIE (BPEA ST (2D]2DT|3D|3DT)}DWithin (trajectory
trajl, trajectory traj2, float8 dist) E‘Z ST {2D|2DT|3D|3DT}DWithin (trajectory trajl,
trajectory traj2, timestamp ts, timestamp te, float8 dist) PRELET) F03R 2 7% 3 BT Bz =4 {55 PR AR
MM, BILSHERFIHEFHE.

FAOTLAERST _ndDwithin_IndexLeft R F TS EEAE — M SHAN NS LHRS], UBREITEFF
o

Nl
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EXPLAIN SELECT count (*) FROM sgltr test trajs WHERE ST 3DTDWithin IndexLeft (traj, ST makeTr
ajectory ('STPOINT', 'LINESTRING(-70 -30, -72 -34, -73 -35)'::geometry, '[2000-01-01 00:01:3
0, 2000-01-01 00:15:00) '::tsrange,

'{"leafcount":3, "attributes": {"velocity": {"type": "integer", "length": 2,"nullable" : tr
ue, "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,"valu
e": ["120","130","140"]1}, "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"]1}}, "events":
[{"2" : "Fri Jan 02 15:00:00 2010"}, {"3"™ : "Fri Jan 02 15:30:00 2010"}1}"), 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 &/#& traj)

Filter: st 3dtdwithin(traj, '{"trajectory":{"version":1,"type":"STPOINT", "leafcou
nt":3,"start time":"2000-01-01 00:01:30","end time":"2000-01-01 00:15:00", "spatial":"LINEST
RING (=70 -30,-72 -34,-73 -35)","timeline":["2000-01-01 00:01:30","2000-01-01 00:08:15","200
0-01-01 00:15:00"], "attributes":{"leafcount":3,"velocity":{"type":"integer", "length":2, "nul
lable":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": ["1
20","130","140"]},"active": {"type":"timestamp", "length":8, "nullable":false, "value":["2010-0
1-01 11:35:00","2010-01-01 12:35:00","2010-01-01 13:30:00"]1}},"events": [{"2":"2010-01-02 15
:00:00"}, {"3":"2010-01-02 15:30:00"}]1}}'"::trajectory, '2'::double precision)

-> Bitmap Index Scan on sqgltr test traj gist 2dt (cost=0.00..103.18 rows=1586 wi
dth=0)

Index Cond: (traj &/#& 'BOX2DT (-75 -37 2000-01-01 00:01:29.999994,-68 -28 20
00-01-01 00:15:00) ': :boxndf)

5.12.9. ST_{T|2D|2DT|3D|3DT}Contains
ST_ndContainsi®#, HME—TSHANNNNREEENLIME LREESENSHMTNNNR,
iR

bool ST TContains (tsrange r, trajectory traj);

bool ST TContains (trajectory traj, tsrange r);

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);

bool ST {2D|2DT|3D|3DT}Contains (boxndf box, trajectory traj);

bool ST {2D|2DT|3D|3DT}Contains (boxndf box, trajectory traj, timestamp ts, timestamp te);

2%
SHER R
geom FREHBE AR,
traj FEHMNNDN R, HEFFEFRTNREHT,

=REHIECE AnalyticDB PostgreS
QL kR
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QL kR 2%
SHAEWR biiipu
box FEEHMNIBETR,
r REHENREEE,
ts WfEE, FRRIRULEE(EN A E BB F 4T,
te WMEE, RRILE BN SR BB FHIE,
i::p%Y

HE—TSHEBELIE-TSH.

o XfFgeometryE, BRIIFZHIRE, NHMNDTH—ERNBRANFREN_HKY, 258
ARRE S FHENgeomA,

o X FboxndffEAE—1SH, trajectoryfEAE ZMSHEIContainsiREy, RBHIMSMNEENT (HFH
) EEENEE LREELENINEETCERN. MRIMEE. NBHFREFAESENMIENEE, W
IS EBERE, BIXSIAA4RH B 5% B contains® 4,

7

@ B /S geometry#HE (ANIPOLYHEDRALSURFACE) BRIRX#EST ContainsigfE,

BN
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WITH traj AS(
Select ST makeTrajectory('STPOINT', 'LINESTRING(O O, 50 50, 100 100)'::geometry,

("[" Il ST _PGEpochToTS(0) || ',"' || ST PGEpochToTS(100) [| ")'
) : :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,"value": [120,130,140]}, "acceleration": {"type": "string", "length":
20, "nullable" : true,"value": ["120","130","140"]}, "active": {"type": "timestamp", "nulla
ble" : false,"value": ["Fri Jan 01 11:35:00 2010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01
13:30:00 2010"1}}, "events": [{"2" : "Fri Jan 02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:

00 2010"}1}") 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 PGEpo
chToTS (0) , ST PGEpochToTS (49)),

ST 2dtContains(a,b,ST PGEpochToTS(0), ST PGEpochToTS (49)), ST 3dtContains(a,b,ST PGE
pochToTS (0) , ST PGEpochToTS (49)),

ST 2dContains(a,b,ST PGEpochToTS(0), ST PGEpochToTS(50)), ST 3dContains(a,b,ST PGEpo
chToTS (0) , ST PGEpochToTS (50)),

ST 2dtContains(a,b,ST PGEpochToTS(0), ST PGEpochToTS(50)), ST 3dtContains(a,b,ST PGE
pochToTS (0) , ST _PGEpochToTS (50)),

ST 2dContains(a,b,ST PGEpochToTS(0), ST PGEpochToTS(70)), ST 3dContains(a,b,ST PGEpo
chToTS (0), ST PGEpochToTS (70)),

ST 2dtContains(a,b,ST PGEpochToTS(0), ST PGEpochToTS(70)), ST 3dtContains(a,b,ST PGE
pochToTS (0) , ST PGEpochToTS (70)) from traj;

st 2dcontains | st 3dcontains | st 2dtcontains | st 3dtcontains | st 2dcontains | st 3dcon

tains | st 2dtcontains | st 3dtcontains | st 2dcontains | st 3dcontains | st 2dtcontains |

st 3dtcontains

5.12.10. ST_{T|2D|2DT|3D|3DT}Within

ST_ndwithingg 8, HI¥iE—PSHAMYNANRERENLIRE LREREETE N SHAY RN
R

&k

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);
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QL kR 2%
28

SHER iR

geom FEHBNLANR,

traj FEHNNNTN R, REFEFRENRIENT,

box REHOIIMEENR.

r FEFIEE ESEE.

ts WEHE, RRRENEERFREEERFHE,

te WEE, RRRENEENEREEERFHT,

1P

HME—TSHEERESTENSH, SNTHE-TSHSE-NSHIRHIST _ndContainsi .

@ 83 #ZpHgeometryE (HIPOLYHEDRALSURFACE) BRIARSZHEST WithinEfE.,

Nl

WITH traj AS(
SELECT ('

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", " Il

{"trajectory":{"version":1, "type":"STPOINT", "leafcount":6, "start time":"2000-

'"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 47.230026333
034 0,64.978971942887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)'::geomet

ry b
)

SELECT ST 2dWithin (b, a)

st 2dwithin

5.13. R4

from traj;

5.13.1. ST_intersection

7E B 18) BR B BBV R 2304 T 3 N2 B (8] L YRS S R Z [ B = 8] Intersection&b 2,

Bk
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geometry ST intersection(trajectory trajl, trajectory traj2, tsrange range);

geometry ST intersection(trajectory trajl, trajectory traj2, timestamp tl, timestamp t2);

2H
SHER R
trajl LIBUSSE-SIN
traj2 HIBITR2,
t1 FroaRSIE.,
t2 LEREVIE,
range BB ER

BN

Select ST intersection((Select traj from traj table where id=1l), (Select traj from traj tab
le where id=2), '2010-1-1 13:00:00', '2010-1-1 14:00:00");

5.14. =41t
5.14.1. ST _nearestApproachPoint

e BRI MINB2 P R B BADESES.
S

geometry ST nearestApproachPoint (trajectory trajl, trajectory traj2);

geometry ST nearestApproachPoint (trajectory trajl, trajectory traj2,tsrange range);
geometry ST nearestApproachPoint (trajectory trajl, trajectory traj2, timestamp tl, timestam
p t2);

Z2H
SHBR R
trajl MBXR,
traj2 HIBXIR2,
t1 FHigEdiE,
t2 LREYIE,
range BB ER .
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N

Select ST nearestApproachPoint ((Select traj from traj table where id=1l), (Select traj from
traj table where id=2), '2010-1-1 13:00:00', '2010-1-1 14:00:00");

5.14.2. ST nearestApproachDistance
EEN BRI AE2P KRB RMBEES.
float8 ST nearestApproachDistance (trajectory traj, trajectory traj2);

float8 ST nearestApproachDistance (trajectory traj, trajectory traj2, tsrange range);

float8 ST nearestApproachDistance (trajectory traj, trajectory traj2, timestamp tl, timesta

mp t2);

2
SHAMR HR
trajl HIBXIR,
traj2 MBI R2,
t1 FrIaETIE
t2 LERETIE
range BB ER .

Nl

Select ST nearestApproachDistance ((Select traj from traj table where id=1l), (Select traj fr
om traj table where id=2), '2010-1-1 13:00:00', '2010-1-1 14:00:00");

5.15. BB M=

5.15.1. ST _length
RE—FPBNTREKE, BAAX,
A

float8 ST length(trajectory traj, integer srid default 0);

W

%Sl
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SHER HR
traj MBI SR,
sird PRGN =ESEE, KIAN0 (4326) .

1S

RIENBsidBEHHEWMIKEKE, B AKX, BEtrajectoryWRbhSBEsridE, tRtrajectoryXd K385 srid

B, TBIRMSHdIEE, MBsidfiFE, RHGEBsridHR4a326,
P

select st length(traj) from traj where id = 2;
st length

13494.6660605311

(1 row)

5.15.2. ST_euclideanDistance
HERMNNEN R Z BB R ESER,
A

float ST euclideanDistance (trajectory trajl, trajectory traj2);

28
SHAMR R
trajl BRI,
traj2 MBS R2,

iR
B BT TR E,

Nl

Select ST euclideanDistance ((Select traj from traj table where id=1),
j_table where id=2));

5.15.3. ST _mdistance
HHENIB R PR EER B B R AR LR SEEE.

15k

(Select traj from tra

176
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float[] ST mdistance (trajectory trajl, trajectory traj2);

W

#

SHEIR iR
trajl EIBUSSE-SIN
traj2 LZIBUSSE-PN

ik
REDIREULE,
ZR]]

Select ST mDistance((Select traj from traj table where id=1l), (Select traj from traj table

where 1d=2));

5.16. HIUE T

5.16.1. ST_lcsSimilarity

HEETFLCSS (Longest Common Sub Sequence) & 3EHIRSHIBAIMBLE .,
EA

integer ST lcsSimilarity(trajectory trajl, trajectory traj2, float8 dist, distanceUnit unit
default 'M' );

integer ST lcsSimilarity(trajectory trajl, trajectory traj2, float8 dist, interval lag, dis
tanceUnit unit default 'M');

2H
BHEWR ik
trajl HIBXIRT,
traj2 MBI R2,
dist BRZENEERE, BUAXK,
lag mRZEnNEsEE,
RN, RFUTE:
_ o 'M': K
unit o KM Fk

e 'D: E, RAFRESEN WGSS4 (4326) HiEH
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iR

LCSSHTHERANARFFI. BTFHHRM SRR E—BNEHEETBESMNEES. REH
ERBREFHNNERIHE

TEDPHEST, 3, 6 FEEXKX, KON 3,
BEEtrajectoryX g hSFsrdE, NRtrajectoryfdRgEsrid{E, NERIAR4E326,

N
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With traj AS (
Select ST makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 , 114.00053
5 33.588235 54.85 , 114.000447 33.588272 54.69 , 114.000348 33.588287 54.73 , 114.000245 33
.588305 55.26 , 114.000153 33.588305 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 , 114.00053
5 33.578235 54.85 , 114.000447 33.578272 54.69 , 114.000348 33.578287 54.73 , 114.000245 33
.578305 55.26 , 114.000163 33.588305 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 11:33:09','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 , 114.00053
5 33.588235 54.85 , 114.000447 33.588272 54.69 , 114.000348 33.588287 54.73 , 114.000245 33
.588305 55.26 , 114.000153 33.588305 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 , 114.00053
5 33.578235 54.85 , 114.000447 33.578272 54.69 , 114.000348 33.578287 54.73 , 114.000245 33
.578305 55.26 , 114.000163 33.588305 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 11:34:15','2010-01-01 11:34:50','2010-01-01 11:34:30'], NUL
L) b)
Select st LCSSimilarity(a, b, 100, interval '30 seconds') from traj;

st lcssimilarity

5.16.2. ST lcsDistance

HEETFLCSS (Longest Common Sub Sequence) EANMEHNBHIEES.,
BiE

float8 ST lcsDisatance (trajectory trajl, trajectory traj2, float8 dist, distanceUnit unit d
efault 'M'");
float8 ST lcsDisatance (trajectory trajl, trajectory traj2, float8 dist, interval lag, dista

nceUnit unit default 'M');

2H
SHEWR ETipuy
trajl LIBUPSE-SIN
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SHEWR R
traj2 PBXR2,
dist MRZENEBERE, BAUAX,
lag MEZENFERE.
RS, AFUTE:
. Y YMI : }K
unit o KM Fk
e 'D': E, AARFRESEN WGS84 (4326) HikER
(B

LCSSHTFHERANAEFFS., BFHNRMERES —BNRGEETRESMNEES,
IREBERE 1- (LCSS) / min(leaf count(trajl), leaf count(traj2)),

LFEPRERT,

3, 6B EK, LCSSHIE=E A3, £ERR1-3/5=04,

BEtrajectoryXt LB sridfE, WNRtrajectoryXtgi&Hsrid{E, MERIAR4E326,

N
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With traj AS (
Select ST makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 , 114.00053
5 33.588235 54.85 , 114.000447 33.588272 54.69 , 114.000348 33.588287 54.73 , 114.000245 33
.588305 55.26 , 114.000153 33.588305 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 , 114.00053
5 33.578235 54.85 , 114.000447 33.578272 54.69 , 114.000348 33.578287 54.73 , 114.000245 33
.578305 55.26 , 114.000163 33.588305 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 11:33:09','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
(1 row)
With traj AS (
Select ST makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 , 114.00053
5 33.588235 54.85 , 114.000447 33.588272 54.69 , 114.000348 33.588287 54.73 , 114.000245 33
.588305 55.26 , 114.000153 33.588305 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 , 114.00053
5 33.578235 54.85 , 114.000447 33.578272 54.69 , 114.000348 33.578287 54.73 , 114.000245 33
.578305 55.26 , 114.000163 33.588305 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 11:34:15','2010-01-01 11:34:50','2010-01-01 11:34:30'], NUL
L) 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 , 114.00053
5 33.588235 54.85 , 114.000447 33.588272 54.69 , 114.000348 33.588287 54.73 , 114.000245 33
.588305 55.26 , 114.000153 33.588305 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 , 114.00053
5 33.578235 54.85 , 114.000447 33.578272 54.69 , 114.000348 33.578287 54.73 , 114.000245 33
.578305 55.26 , 114.000163 33.588305 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 11:34:15','2010-01-01 11:34:50','2010-01-01 11:34:30'], NUL
L) b)
Select st LCSDistance(a, b, 100, interval '30 seconds', 'M') from traj;
st lcsdistance
0.666666666666667
(1 row)
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5.16.3. ST _lcsSubDistance
HELCSSHIBER Straj 75X BREE EHIEE,
Bk

float8 ST lcsSubDisatance (trajectory trajl, trajectory traj2, float8 dist, distanceUnit uni
t default 'M');
float8 ST lcsSubDisatance(trajectory trajl, trajectory traj2, float8 dist, interval lag, di

stanceUnit unit default 'M');

W

#

SHER R

trajl MBS SR,

traj2 HIBXTR2,

dist ARZBENEBRE, BUAK,
lag maRzZENNEEE,

BEEBA, RIFUTE:

® IMI : }K
unit
® 'KM': F%

e 'D': E, AAFZRESEN WGS84 (4326) HhilfEH

P
AR E R R 5 LCSSHUTERAR XS N B I 1 F B R 8 S LCSSHMIB R B R BB L BI X K .

2 ; 6
= i
1 (& =

FEHRA[2,3,5]8LCSSHIMER, M1 5 It M BB R[2,3,4,5], REINERN1-3/4,
HEM/NEBLCSSHIB ST 1 898 EMS .
BEtrajectory R EHoridE, fRtrajectoryXFRigFsrdE, MEKINA4326,

Nl
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With traj AS (
Select ST makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 , 114.00053
5 33.588235 54.85 , 114.000447 33.588272 54.69 , 114.000348 33.588287 54.73 , 114.000245 33
.588305 55.26 , 114.000153 33.588305 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 , 114.00053
5 33.578235 54.85 , 114.000447 33.578272 54.69 , 114.000348 33.578287 54.73 , 114.000245 33
.578305 55.26 , 114.000163 33.588305 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 11:33:09','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
(1 row)
With traj AS (
Select ST makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 , 114.00053
5 33.588235 54.85 , 114.000447 33.588272 54.69 , 114.000348 33.588287 54.73 , 114.000245 33
.588305 55.26 , 114.000153 33.588305 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 , 114.00053
5 33.578235 54.85 , 114.000447 33.578272 54.69 , 114.000348 33.578287 54.73 , 114.000245 33
.578305 55.26 , 114.000163 33.588305 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 11:33:09','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)

5.17. K5l A

5.17.1. GisTZZ 5|
STHIBEIET EIZ GisT &3l ,
B

CREATE INDEX [index name] on table name USING GIST(traj col [operator familyl]):

e index_name: %E3|&, B,

table_name: ¥4,

traj_col: #ikFI&E,

operator_family: #EERsIFERNEFEE, TTLIEE, EIAMENtrajgist_ops_3dt,
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@ B ByZ=3E, TUESEXEFRST ndintersect. ST_ndDWithin, ST_ndContains.
ST_ndwithini £ 89&36 .

XBEFIK
LEIHFOANRIINETIE, HAWT.

BFEAR iR

trajgist_ops_z WNZAHEEELERES, XIENEazHNEN,

trajgist_ops_t WHSEREIRS|, ZIFNEStHNEA,
trajgist_ops_2d Mx. VESEBEIRIRS, XFHRXEEX. VRERNEE,
trajgist_ops_2dt X¥x. y. tHSEEREYRS|, XF4%. iE, URBEEHN.
trajgist_ops_3d Xix, y. ZESEERIRS|, IFTH,. =4, zHES,
trajgist_ops_3dt X, y. z. tHEERILERS, ZFUELES,

@ B WNFRA—AEH, —BEHISFOINEEHD, RROSHNRNS, B SMEER
HABHN, BIFERIANtrajgist_ops_3dt ZSMNEIL X M4 E R E,

N

--BIEERS,

CREATE INDEX on table name USING GIST(traj col trajgist ops t);
Ayt ]

CREATE INDEX on table name USING GIST(traj col trajgist ops 2d);
BRI THRTE AR

CREATE INDEX on table name USING GIST(traj col trajgist ops 2dt);

5.17.2. TrajGisTZ& 3|

TrajGisT& 3| 2GisTE3 0¥ B,

% /% E I%\
HEGISTEM E, TrajGisTi2 I 2k :

o TrajGisTXYZ5|IMFHEMIHHTTHA, SBILTSNESIN, TrajGisT o LALLGIST BEfF i ER R E 5| Z 8
WITIERER,

o TrajGist3ZiFZ5|MME LRE, MIRSIFMERNERRBUNETAHTER AN, NRATLLUELZRS]
REBE—MIRENER, SINMREILTNERS], EFEHT24MEYE2DTIntersect SIRVERY, T]
VAR BY [8) 2R 5| 13 R 420 45 X B9 B (8] ER RN AE R BI itk

Bk

CREATE INDEX [index name] on table name USING TRAJGIST (traj col [operator family]);
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e index_name: FE3|&, B,

e table name: ®4&.

e traj_col: #iksI&Z,

e operator_family: IEERSIFAERNE TR, tTUEEE, BIAMEAtrajgist_ops_3dt,

@ B EayZ=3E, TMMESEEFRST ndintersect. ST_ndDWithin, ST_ndContains.
ST_ndwithini £ &3 .

XFHEFIKR
LB RIINETIE, HBEMT.

HFEAR i

trajgist_ops_z NzHEEREIRS, XEREeaznE.
trajgist_ops_t NHSEEREILERS|, ZIFMEEStHNES.
trajgist_ops_2d x. VISERREILRS|, ZIFHFEEEX. VIEENES,
trajgist_ops_2dt Mx. y. tHSEEEYRS, XEAEEax. v. tHIEH,
trajgist_ops_3d Xx. y. ZHEEEIRS|, ZISAEEaX. y. ZHNESA,
trajgist_ops_3dt X, y. z. tHEERML RS, ZFULELIES,

@ 38 TraGist BRI BEFIRS|, FESHE (FHB) HIRISHIRS.

5.18. &=

5.18.1. ganos.trajectory.attr_string _length

REFHHERBBEUHRARE,

iR
attr string length AintegersE &
Bl

Set ganos.trajectory.attr string length = 32;
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6.7 I o) &
6.1. NNELHE IS 2

AN BUNEIEREST_Import Fromig £ A8 3t S R 4 5 0SS _E BI A& 2248 SX 4R N3 & Ganos

ERFER

SEEIARTTLUR R RIS AR, MR 2 0SSEIE, BHESEURESOSSHIRFEMIEAR, HXERIES
ossipaEgEREANER,

ST_ImportFrom R

ST_ImportFrom@—*Ganos Rasteri&#f, oI LA —NFEREARM 4 R 5 0SS A& SR XA N EE
GanosH,

QR "1
o UTNAZEARNMEIEEMIRE, BESMEES N TANNXY,
e XFST_ImportFromB/AS4#ERE, 1¥BES ST _ImportFrom,

\)t;

3=

Bk

INSERT INTO <raster table name>(<raster column name>) VALUES (ST IMPORTFROM('<chunk table n
ame>', '<path to raster file>'))

~Bl
1. 8l#Eganos_rastery &,

CREATE EXTENSION Ganos Raster CASCADE

2. B—DARMIM LRI XN E Ganos £ .

INSERT INTO raster table (name, rast) VALUES ('local file', ST ImportFrom('chunk table',
' /home/beijing.tif'));

3. B—N0SS 4 EBIME & SN E Bl Ganos L,

INSERT INTO raster table(name, rast) VALUES ('oss file', ST ImportFrom('chunk table', '
oss://ak:as@bucket/data/beijing.tif'"));

N E AV 74
AXN BT EEHIEMFEGanosth, BINEFERB TR Ashp2pgsql. ogr2ogrzQGIS,

HEETE
EMHESHIEZ I, BHEESEETEBMAN TSRS, XeliEganos_geometryd E:

CREATE EXTENSION ganos geometry CASCADE
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=REHIECE AnalyticDB PostgreS

N EE = ‘I:I EIFE
QL hR GANOSHEYZ= 5|24 & & I 6] i

shp2pgsql&s < T TR

shp2pgsql&is €T TR R —MEEsr ShapefileX 4 ## ASQLX NG ST TR, EidEshapfied&#a ASQL
X4, TILASLI¥ShapefileiE N 2 Ganost,

° B
shp2pgsql -s <srid> -c -W <charset> <path to shpfile> <schema>.<table name> | psgl -d <db
name> -h <host> -U <user name> -p <port>

o SR

BHEW iR Bl
-5 <srid> ZE&%D, 4490

BIE—KH*.
R DU E MR :
-C o -a: B %
o -d: MEHUBZHIEMERE
o -p: XBIBRERLMSQL, REAREEHIE

-W <charset> shapefile 25 &, "GBK"  "UTF8"

shapefile X2, EEHshp2pgsqles TEFE

<path_to_shpfile> /home/roads.shp

E,
<schema>.
1|72 4 i

<table_name> Bl i geometry R 89EFR, public.roads

-d <dbname> HIREGR, mydb
pgm-

-h <host> F3E P SCB Bk XXXXXXX.pg.rds.aliyuncs.
com

-U <user_name> BFR&. my_name

-p <port> wHS, 3433

o Rl

shp2pgsgl -s 4490 -c -W "GBK" /home/roads.shp public.roads | psgl -d mydb -h pgm-xxxxxxX.
pg.rds.aliyuncs.com -U my name -p 3433

@ 38 WRBEEMATPHESA, IFHHASRREAEE, TUEHADRERELE

PGPASSWORD: export PGPASSWORD=my pass o

ogr2ogrin${TIA
00r200r2GDAL/OGRIZM B R 28R T B, X ¥FEsri Shapefile, MapInfofFileGDBE & Mk E4iESE
B, REHEERSN T ER,
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https://gdal.org/drivers/vector/index.html

GANOSEY 22| S - 2 1[5 27 =REHIECE AnalyticDB PostgreS

QL fR
@ s {ERHogrrogran ST TEMBE=HIE, 1B LHRGDALZ FpostgisIRIED .
o EL

ogr2ogr -nln <table name> -f PostgreSQL PG:"dbname='<dbname>' host='<host>' port='<port>'
user='<user_ name>' password='<password>'" -lco SPATIAL INDEX=GIST -lco FID=<FID NAME> -ov
erwrite "<PATH TO FILE>" -nlt GEOMETRY

o SHHEA
SHEW
-nln <table_name>
-f PostgreSQL
PG:"dbname='<dbnam
e>' host="'<host>'
port='<port>'
user='<user_name>'

password="'<password
>II|

-lco
SPATIAL_INDEX=GIST

-lco FID=<FID_NAME>

-overwrite

<PATH_TO_FILE>

-nlt GEOMETRY

o =l

B
[

REREBR,

PostgreSQLIEIZER.

EERELRGSTEEZRS,

EEfid &R,

KEER,
BT PUEREMER . -appendiBNED,

REHEXHER, BHfRogrogriniT TEBEEN
EAR .

EENATEE Hgeometry, EME S B HRITFE
E, FEHEIMmultipolygonzé2 53EmultipolygonfE
B — XA AN B a R

B

roads

dbname="mydb'
host="'pgm-
XXXXXXX.pg.rds.aliyuncs.
com' port='3433'
user='my_name'
password='my_pass'

/home/roads.shp

/home/land.tab

ogr2ogr -nln roads -f PostgreSQL PG:"dbname='mydb' host='pgm-xxxxxxx.pg.rds.aliyuncs.com'

port='3433" user="'my name' password='my pass'" -lco SPATIAL INDEX=GIST -lco FID=fid -over
write "/home/roads.shp" -nlt GEOMETRY

QGISEHTIHA

0GIS (JRFRQuantumGIS) E—THPABRFNFREEGERY, SHFSHEE. MSEXUAREIEEE
AR, BFHIREOTNL. BB, RiE. SWLUREDRMEFIE.

1. BlZEGanosiEiE,

i. E4AMBrower&dOd, EiES|EPostGIS Connection,

i. BEABESH,

188
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=REHIECE AnalyticDB PostgreS

QL fR

GANOSEZ= 5|8y &- 5 1L

I8 &

[ S

@ ® () Create a New PostGIS Connection

() _ Connection to ganos_geometry was é‘ 0

~rimnancafial

Connection Information

Name ganos-geometry|

Service

Host pgm || .pg.rds.aliyuncs.com
Port 3432

Database ganos_geometry

SSL mode disable a

Authentication

Basic
Choose or create an authentication configuration

No authentication a )

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 “

SHHBMT:
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QL kR

SHEIR

Name

Host

Port

Database

SSL Mode

i

[

BEXEE,

#3R FE SLA5) B9 1P 1 B RDSEY PolarDBY ittt , BT LA Maliyunizl & o

K=o
BOREESIAI B Oitl, BT MaliyuniS sl & ik,
REEENSIRES.

eEEASSLINEEE,

i. B#HTest ConnectionEFEEMII,
2. MBEREHIE.

i. B ¥ BEDatabase > DB Manager..,

i. FESR W AVEE EEEIEE D, ERRESANLUERHETImport Layer/File...,

ii. ERHNEANXEHEWYNEED, EEFTESANIEHEHRESNER, REEHOKHTE

NEE,

6.3. Trajectory = Ul o] &

RXAEN

FTrajectoryE LRAMMBE, BN TRERNZEIERE.

WETE A bR R AR e AR XY &R ?
SRAST_MakeTrajectory #i& R ] UGS HE R AN R, REFZWNT:

- SRS R
create extension ganos_trajectory cascade;

- flERR

create
insert
insert
insert

insert

table points(id integer, x float8, y float8, t timestamp, speed float8);

into points values (1,
into points values (2,
into points values (3,

( r

into points values (4

-- BUEIMER

create table traj(id integer,

-— HNIIE

insert

select

into traj(id, traj)
ll

128.1, 28.1, '2019-01-01 00:00:00"', 100);
128.2, 28.2, '2019-01-01 00:00:01"', 101)
128.3, 28.3, '2019-01-01 00:00:02', 102);
128.4, 28.4, '2019-01-01 00:00:04"', 103)

’

’

traj trajectory):;

ST MakeTrajectory('STPOINT'::leaftype, x, y, 4326, t, ARRAY['speed'], NULL, s, NULL)

FROM (select array agg(x order

array agg(y order by id)
array agg(t order by id)
array agg (speed order by

From points) a;

by id) as x,
as y,
as t,

id) as s

ZEHEHTMNST MakTrajectoryfi&E R A B EEREAN?
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MRRFHTHIST_MakeTrajectory R EHAFTENAEZRK, BUUHTEEXYT B, flINNTENREE2
Nint8. 24Mloat4F1 1™ timestampR RHIE M, TIPACIZERIN TAIERE:

CREATE OR REPLACE FUNCTION ST MakeTrajectory(type leaftype, x float8[], y float8[] ,
srid integer, timespan timestamp[],attrs name cstring[], attrl int8[],
attr2 int8[], attr3 floatd[], attrd floatd[], attr5 timestampl[])

RETURNS trajectory
AS '$libdir/libpg-trajectoryl6', 'sqgltr traj make all array'
LANGUAGE 'c' IMMUTABLE Parallel SAFE;

Homle M SHNEEXENSY, BRSTSHNAFEEXNNBEMERE ., FRNERERBPEXNE
=k CIETR

10 4] ) 31325 B N Bk a2
{EFAST_appendZ# MM BHTEMMTE S, ST_appendFEFHN T :

trajectory ST append(trajectory traj, geometry spatial, timestamp[] timespan, text str them
e json) ;

trajectory ST append(trajectory traj, trajectory tail) ;

BN, EFREREPBPEMRNERTENT:
— SRS R

create extension ganos_trajectory cascade;

-- BIESR

create table points(id integer, x float8, y float8, t timestamp, speed float8);

insert into points values(l, 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);
(4, 128.4, 28.4, '2019-01-01 00:00:04', 103)

’

’

insert into points values
-- BIEHMIER
create table traj (id integer, traj trajectory);
-— BN
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) as vy,
array agg(t order by id) as t,
array agg(speed order by id) as s
From points) a;
-- BAFHZER
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 OERNG
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) as vy,
array agg(t order by id) as t,

Arrav aaal(sneed order bv id) as s
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e B e R e S A

From points WHERE ID = 5) a
)
Update traj
set traj = ST append(traj.traj, a.traj)
From point traj a
WHERE traj.ID=1;
-- MREREFEM oL AT
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 traj a
WHERE traj.ID =1;
-- BT ZAEHHT
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) as vy,
array agg(t order by id) as t,
array agg(speed order by id) as s
From points WHERE ID > 5 ) a
)
Update traj
set traj = ST append(traj.traj, a.traj)
From point traj a
WHERE traj.ID =1;

e B AR ESEThEE?

ZAEHEEZER—MAFNEREE, REENEERNERNATEE. WRESALIEREE X, RE
RN

-- REFER124 E4H
Set toast compression use 1z4 = true;
-- ERpRINEERZ

Set toast compression use 1z4 = false;

MRENEMURRARBIZAEEE L, REFENOT:
-- HEEER1z4ES%

Alter database dbname Set toast compression use 1z4 = true;
-- BUREERRIAESE

Alter database dbname Set toast compression use 1z4 = false;

NMOREPFBXBBEEHIRIANKE?

gucZEganos.trajectory.attr_string_lengthBFREFZFRLEEM, REFZUNT:
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Set ganos.trajectory.attr string length = 32;

nEAtEERTEENRKE (RME/FHE) ?
HHENBINRAE (B/ME/FIE) , AT

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT", "leafcount":2,"start time":"2010-01-0
1 11:30:00","end time":"2010-01-01 12:30:00", "spatial":"SRID=4326;LINESTRING(1 1,3 5)","tim
eline":["2010-01-01 11:30:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2, "velocity"
:{"type":"integer","length":4, "nullable":true, "value":[1,100]}, "speed": {"type":"float", "len
gth":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,truel}}}}'::trajectory a)
select avg(v) from
(
Select unnest (st trajAttrsAsInteger(a, 'velocity')) as v from traj
) t;
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GANOSHY =S| &Y B =L QL iR

7. {ELE
7.1. Trajectorymz{ESL ik

FHEENN=ZRS
AENRSIEMREGEE, FERBENARSNEREEETENRS|, TN NBHERLRARZUTR
31
o TFHR3|: REXNNBNZEEERILRS, EERTANTZETERR.
o WERS: RENPTHNNEEERZILRS, EERERNENESEEER.
e H=EEHR5: BUNTHKERS|, EaNENZERNTIEES,
--BIEETFRHMNZREERE], MEZEIE
create index tr spatial geometry index on trajtab using gist (st trajectoryspatial (traj));
--BIEE T REAIET B ZRS ], DNEBTELD IS
create index tr timespan time index on trajtab using gist (st timespan(traj));
--BIEE T R AN IS L B ]

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%&tlEptree gisti R

create extension btree gist;

--Eilbtree gist ECIARTIE. LIEEYE. FESEERSI

create index tr traj test stm etm sp index on traj test using gist (st starttime(traj),st e

ndtime (traj),st trajectoryspatial (traj));

XAGENSXE

MEEEARENIEN, HEEFNNLEESELAMIEM, SBMEERSIZX, EHXE. KUZEXA
PTRENEXRRERBEE.

FASXEIEFS N PostgreSQLY AR XX ET,

BOERFRAEXRBEN

NBEMTNEARNEEEEY, SSREHSARENLE TR,

o NESHENETNE, TURBNBRBTHE, BNERFOHTESE;

o NELHBREATHEXAUEY, TEESTHBLRRAKE, BETDRE,
RETHEEBMBIARES AN T
- GEFRBELVKINKER2

Set ganos.trajectory.attr string length = 32;

RA#MERBEMER
fEFAH B A E RS, 8 RN REMER.

KARAERERN

z4 EREEEE—HRFNERFEL, EEEaNEERNERNHTRE, WRESBIZIAEREX, 8E
FEWNT:
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-- REFER14 E4H
Set toast compression use 1lz4 = true;
-- ERpgRINEERE

Set toast compression use 1z4 = false;

MRENEMNMUERIARBIZAEREE L, REFENT:
-- HUEEMR1z4ES%

Alter database dbname Set toast compression use 1z4
-- BUREERRIAESE

Alter database dbname Set toast compression_use 1z4

true;

false;
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