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24858
2.1. JL{a&ER

Ganos Geometly2 =/R4 X RE AR HUEEPolarDBE— M= 8 /1@ B, Ganos Geomet ryi#EfEOpenGIS
M3E, {EPolarDBIEM T FMEFIEIE2D (X, Y) . 3D (X, Y, Z) . 4D (X, Y, Z, M) @ LUHIEIEE
B, HRHETEEANR. B3, RENRERFEESTIEE,

B

JUTHR SR AEPoSIGISEN, XFCANBNTRER.
S PNE

o SRR

-BIELEAT B

Create extension ganos_geometry cascade;
- BIEELERIMT B

Create extension ganos_geometry_topology;
-l Esfcgalififti B

Create extension ganos_geometry_sfcgal;
o BIELAX

-FR—: HiEglIEHgeometryFEHIR

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

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

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

LI IARCIESES

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

INSERT INTO roads (id, geom, road_name)

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

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

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

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

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

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

o TiF/LANRER
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SELECT id, ST_AsText(geom) AS geom, road_name FROM roads;

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

4 | LINESTRING(189412 252431,189631 259122 | BARIF

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

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

o GRS

--GiSTZ3|

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

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

- 4545

Create INDEX sp_geom_index ON ROADS USING GIST(geom);

VACUUM ANALYZE ROADS (geom);

--BlI7EBRINZ 5|

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

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

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

-BIBIEE R/ NEbrinZE5|

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

o JUAXREFR

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

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

(1row)

-EiftA PIRE T S EER s AT

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

WHERE ST_NRings(the_geom)>1

ORDER BY area DESC LIMIT 1;

gid [name  |area

----- + +

12 |®7H | 257374619.430216
(Lrow)

MHEARA: 20211103
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o TEWE., BB XERH M

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

name | roads_km

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

--{EFST_Coversi#k

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

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

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

--fEFAST_Disjoint& X
SELECT ST_Disjoint('POINT(0 0)'::geometry, 'LINESTRING (2 0,0 2 )'::geometry);
st_disjoint

(1 row)
SELECT ST_Disjoint('POINT(0 0)'::geometry, 'LINESTRING (00,0 2 )'::geometry);
st_disjoint

21 SCRYBRA: 20211103
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t
(Lrow)
--fERAST_Overlapsi&#k
SELECT ST_Overlaps(a,b) As a_overlap_b,
ST_Crosses(a,b) As a_crosses_b,
ST_Intersects(a, b) As a_intersects_b, ST_Contains(b,a) As b_contains_a
FROM (SELECT ST_GeomFromText('POINT(10.5)') As a, ST_GeomFromText('LINESTRING(10,11,35)') As

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

--fEFST_RelateiR#X

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

st_relate

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

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

(1 row)

- fEAST_Within& 3k

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

FROM

(

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

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

Drop extension ganos_geometry cascade;

SQLE%
HASQLEMIES L .

MHEARA: 20211103
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2.2. Hi& iR

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

R
WEHEITURMFME=GRA . PEXR. HFERAEZHHINE,

Ganos Rasten@id 7£PolarDB PostgreSQL3| 2 AR P LIS EUIRERY, o] UMEB FHIRENRARMG ES
Rt XS S IR AT AT AT IRAE

PRIENI]
o SIRY R
Create Extension Ganos_Raster cascade;
o SIEMEE
Create Table raster_table(id integer, raster_obj raster);
o MOSSthEAMIEEE

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

o TEMENRER
Select ST_Height(raster_obj),ST_Width(raster_obj) From raster_table Where id = 1;
o QIREFE
Update raster_table Set raster_obj=ST_BuildPyramid(raster_obj) Where id = 1;
o REFEMONHRYIFERE, KNBRITERENESFERR
Select ST_BestPyramidLevel(raster_obj, '((128.0, 30.0),(128.5, 30.5))', 800, 600) from raster_table where id
=10;
o REUHE IS E5C B B RAER
Select ST_Clip(raster_obj, 0, '((128.980,30.0),(129.0,30.2))', 'World') From raster_table Where id = 1;
o HEIFTXFHRRLINEE

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

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

o MIRY &

Drop Extension Ganos_raster cascade;
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SQLE&E
HFHSQLFMES WRaster sOLE %=,

/ -
2.3. BRiFER
ERHUERHEdgefINode MBI LML E, TEFTHREERNZEMLE.,

1R

Ganos Networking2 = RE X R B HIEEPolarDBH— M B, #E# T —RIINRHEMEM# IR, BTRIE
KMERERRR. REEEZERMNER. IRKNENE, IFEBEZAIRREL. IRRKNEES,
NREERAREERE, BEERATHRIETERMNEENLDM, BFiHEGPSSMIEFIERML D
. BHOEE, REEBERT2FESPGRoutingiEN, XFEENANEBITE,

BRIRAT]
. YR

Create Extension Ganos_Networking cascade;

o BIEX

CREATE TABLE edge_table (
id BIGSERIAL,
dir character varying,
source BIGINT,
target BIGINT,
cost FLOAT,
reverse_cost FLOAT,
capacity BIGINT,
reverse_capacity BIGINT,
category_id INTEGER,
reverse_category_id INTEGER,
x1 FLOAT,
y1FLOAT,
x2 FLOAT,
y2 FLOAT,
the_geom geometry

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

X2,y2) VALUES

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

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

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

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

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

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

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

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

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

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

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

N

4

w
e gy

o EHXREM

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

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

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

ELSE " END;

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

o EWRBER

25 > MHARA: 20211103
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-- EAdijkstraB AT HRIEREF
SELECT * FROM pgr_dijkstra(

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

);

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

1] 1| 2| 4] 1] O

2| 2] 5] 8] 1] 1

3] 3| 6] 9] 1] 2

4| 4| 9] 16| 1| 3

5| 5| 4] 3] 1| 4

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

(6 rows)

-- fEastarBE T ARITR?E

SELECT * FROM pgr_astar(

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

directed :=false, heuristic := 2);

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

1] 1| 2| 2] 1] O

2| 2| 3] 3] 1 1

3] 3| 4| 16| 1| 2

4| 4| 9] 15| 1| 3

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

(5 rows)

-- {ERtrsp BEEZX

SELECT * FROM pgr_trsp(

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

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

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

1| 5|10] 1

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

6| 8| 6] 1

7] 7| -1| ©

(8 rows)

o MRY

Drop Extension Ganos_Networking cascade;

SQLE%E
HASQLEMEL N .

MHEARA: 20211103
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—
2.4. AER
RAHEEERAIDABEMEAREERHUANERBENIER, BE— 1 ARG 3F =40 R, AL SEMm
B85 (RGB) REBREREE (Intensity) , R=HIEREZRHLINMER, BEBHERS. BHHES
ZEHES,
BV
Ganos PointCloud @ =RE X R B EHEZEPolarDBIN— N B, {EPolarDBEE B E ML EFRENEE R =H
B, HIRHAZHIEESE. BESE. BHERITSINEE, RNBESGanos Geomet ryiERiZMt R == @A 8Y
gESI,
RoHEER

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

R THE
Zpointcloud_formatsigRT mz=lschema (FTHIE) 55 . THIEEERZHNEREE, UREBNEE
HEIEAR/N, £B BRURBERIRES,

BRIRAT]
o IRV R

Create extension ganos_pointcloud cascade;
Create extension ganos_pointcloud_geometry cascade;

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

o IERZE

MHEARA: 20211103
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-- fEApcpointEkiEsE
CREATE TABLE points (
id SERIAL PRIMARY KEY,
pt PCPOINT(1)
5
-- fEApcpatch#iEseay
CREATE TABLE patches (
id SERIAL PRIMARY KEY,
pa PCPATCH(1)

);
o FHApcpoint B iFE

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

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

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

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

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

e pcpatchBMFIETE

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

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

Drop extension ganos_pointcloud_geometry;
Drop extension ganos_pointcloud cascade;

SQLZ%
HASQLEMIES L .
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2.5. PLiktE R

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

L3

Ganos Trajectory@ ZREX REHHEEPolarDBH— M R, Mt T —AMIERE . RYNEFMHIR, T
APEXHER., ERMITEZHDTEE.

PRIEAI]
o GIEY R
Create Extension Ganos_trajectory cascade;
o HBAIA A KT
CREATE TYPE leaftype AS ENUM ('STPOINT', 'STPOLYGON');
o QML
Create Table traj_table (id integer, traj trajectory);
o HFRANBEIE

insert into traj_table values

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

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

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

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

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

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

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

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

create index tr_index on trajtab using trajgist (traj);

-FEEIFE, MNETEEE.

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

BB ZEifeY, HNEREYE IS,

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

-BEEIGE, MRS,

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

o QI ELENDERS

-HENRAFEMNNTHITIRELE SN, AIURBIBELEENERS. MENFRRONTIZER, AILUERraj
gist_op_2dt#ir " +BtEI RS,

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

B L ERS | 24+ R EHRREE R,

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

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

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

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

o EVHTHE. LB

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

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

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

4.16666666666667
(3 rows)

o OHTHRIE AR

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

0.0334968923954815
(1 row)

o MBRY R
Drop Extension Ganos_trajectory cascade;
PRIEAI]
o GIEY R
Create Extension Ganos_trajectory cascade;
o HBAIR A REY
CREATE TYPE leaftype AS ENUM ('STPOINT', 'STPOLYGON');
o GIEHIME
Create Table traj_table (id integer, traj trajectory);

o EAHIDEIE

> MRRRA: 20211103 32



B == 3 e PolarDB PostgreSQL

insert into traj_table values

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

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

(3, ST_MakeTrajectory('STPOINT"::leaftype, st_geomfromtext('LINESTRING (114 35,115 36, 116 37)', 4326),
ARRAY['2010-01-01 14:30"::timestamp, '2010-01-01 15:00"::timestamp, '2010-01-01 15:30"::timestamp], '{"le
afcount": 3,"attributes" : {"velocity" : {"type":"integer","length":4,"nullable":false,"value":[120, 130, 140]}
,"accuracy":{"type":"integer","length":4,"nullable":false,"value":[120, 130, 140]},"bearing":{"type":"float"
,"length":4,"nullable":false,"value":[120, 130, 140]},"acceleration":{"type":"float","length":4,"nullable":fa
Ise,"value":[120, 130, 140]}}}")),

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

o SIRHD=[EZRSI

- BIEBIMERS], MR =FIRE,

create index tr_index on trajtab using trajgist (traj);

-TEEAER, IEZEEE.

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

--Bt{EIEET, ANEETELE S,

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

-REEAE, MRS,

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

o BIBRBELENTRSI

-HEMNIAZENPEHITRELE SN, AIURBRIRELENTRS, MENRRONBHzER, RIUEAtraj
gist_op_2dt#EiL —#i+BT{EIZRE ],

create index tr_timespan_time_index on trajtab using trajgist (traj trajgist_op_2dt);
-BIUREHAE RS 2G4+ REERIRRSE R,

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

-AIUENE SRS FE, BUEE— M EIRAXEAEEN, Y51 EEmERERMNES.

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

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

o TN, IEAS(E
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select st_startTime(traj), st_endTime(traj) from traj_table;
st_starttime | st_endtime
+

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

o HREIS

B RERSEISNT SR E M,
Select ST_velocityAtTime(traj, '2010-01-01 12:45") from traj_table where id > 5;
st_velocityattime

4.16666666666667
(3 rows)

o DTN

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

0.0334968923954815
(1 row)

o MIBRY R

Drop Extension Ganos_trajectory cascade;

SQL&Z®E
EASQLFEMIBES W Trajectory SQLEE

2.6. MIEIERY

MIZIEE R £ GeoSOT I BK = B & M EBICHEM EARHN—ERK. SREXEMUERREER,

1R

BOTLABE MASRE A IREE (AOE E) PREHHREF—T2KE—RKD, E8—1TLENR
HolES R ER—XINEERMNEM AR NHERILAEXE,

BRIRAT]
o YR

> XAIARA: 20211103 34


https://help.aliyun.com/document_detail/124320.html#reference-lfr-mhn-qfb1

B = HR - 2

PolarDB PostgreSQL

CREATE EXTENSION Ganos_GeomGrid CASCADE;

o SIZREAMBBHE

CREATE TABLE t_grid(id integer,
geom geometry, -- JL{AFR

gridl geomgrid[], -- &S, BE1
grid2 geomgrid([], -- W&, ¥EE2
grid3 geomgrid[] -- W&, ¥EE3

);

o HEMIEH

--ERAPIENEIE,
INSERT INTO t_grid(id, geom)

VALUES (1, ST_GeomFromText('POINT(116.31522216796875 39.910277777777778)', 4490)),
(2, ST_GeomFromText('POINT(116.31522217796875 39.910277776777778)', 4490)),
(3, ST_GeomFromText('POINT(116.31522217797875 39.910277776787778)', 4490)),
(4, ST_GeomFromText('POINT(116.31522227796875 39.910277776775778)', 4490));

- B REFEERIMAEED,

UPDATE t_grid

SET grid1 =ST_AsGrid(geom, 10),
grid2 = ST_AsGrid(geom, 15),
grid3=ST_AsGrid(geom, 26);

o BIEMIZRSI

- R EFEERRREIEGINES],
CREATE INDEX idx_grid_gin1
ONt_grid

USING GIN(grid1);

CREATE INDEX idx_grid_gin2
ONt_grid

USING GIN(grid2);

CREATE INDEX idx_grid_gin3
ONt_grid

USING GIN(grid3);

o &N

35
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-REEEIMER,
SELECT id
FROM t_grid
WHERE grid2 = ARRAY[ST_GridFromText('G001310322230230')];
- FIEANMEHER
SELECT id
FROM t_grid
WHERE grid3 @> ARRAY[ST_GridFromText('G00131032223023031031033223")];
- FI R LRI
SELECT id
FROM t_grid
WHERE grid3 && ARRAY[ST_GridFromText('G00131032223023031031211001"),
ST_GridFromText('G00131032223023031031211111")];
- MEAN AR REME L83
SELECT id
FROM t_grid
WHERE grid3 &&
ST_AsGrid(
ST_GeomFromText('LINESTRING(116.31522216796875 39.910277777777778,116.31522217797875 39.910
277776787778)',4490), 26);

o MRT R

DROP EXTENSION Ganos_GeomGrid CASCADE;

2.7. REEFIE
FETFERATHEBRESIAMR=BEALHE (FARUL) MRITHN—MEAE,
1R
EESTENSEVIRRURBHRES, BANNEERETLE, T HARENMV-pbi 4R,
B GanosiR N ESFIE, LEZBVITICRUUSMAMHRIALE . DL TR
RIEA]
o SIRY R
CREATE EXTENSION ganos_geometry_pyramid CASCADE;
o SIR=ERNEFIE
-REERtestRIBEFIE, IBERtestIERIDFERE, A Int4FHint8LKR,
-fEERtestN=EIFREM, FEANZFRUETERS.
SELECT ST_BuildPyramid('test', 'geom’, 'id',");
o EREFHEIMVTEIE
~MEFEFRNERHESH'0_0_0'HKIE (ERES, TESFEPREESHEE, MARENKE) .
-BRHSHRN:z_x_y, BREBIFRNEPSG:3857,

SELECT ST_Tile('test','0_0_0");

o MREFIE

MHEARA: 20211103
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--HIpSE AtestIEFIE,
SELECT ST_DeletePyramid('test');

o MR B

DROP EXTENSION ganos_geometry_pyramid CASCADE;

#HiRE

NEFEBE

SFERNNBERRE, BRULIEESFEER, IU—HHENNSIMETFE,

W
yas

°
$i
W

--AtestRBIE— 1 E ShelloEFIE,
SELECT ST_BuildPyramid('test', 'geom’, 'id', '{"name": "hello"}');

o FiTHE

EEMRRESFENHTESH, BAR0 (RRFHITERANK) . FTESHEARNZEBICPUNE
84fE,

HTHRERTHRNMRESNG, FEIRELIEEMax_prepared_transactions&2#, FEIRE
max_prepared_transactions= 100 & &5, EREX.

RN CPURHITHERREEZFIE,
SELECT ST_BuildPyramid('test’, 'geom’, 'id",'{"parallel": 4}');

WO LB ER A BIRT. 4N KN,
o RYTEUEN0~4096, HWHR256HFH S,
o 4N K/NEE0~256,
- EERABIKX/INA512, MRN8,
SELECT ST_BuildPyramid('test’, 'geom’, 'id','{
"tileSize": 512,
"tileExtend": 8
s
o EFEHRKER
WO S EESFENRAER (HiIAA16) , HiENzZoomBERATFERN, RABEAXIMEERSRE
AEREERESFE, IRRE, XEFESREHENZEEMTELEENRKER,

-IEEEFIENRABEN12%, BF125 NS REEIEER MV,
SELECT ST_BuildPyramid('test', 'geom’, 'id', '{"maxLevel": 12}');

o NELE
BALUAEFENSIERREFARNLESRY, AINERFR. TREHSE,
BN buildRules MM, ABNBRIREEMERY.
MESFBERENREK, TLUESHEMN BT TRELIE,
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D BRIBEREFIE
-FOBRIESE, FEREMEBIE, ELERGR"1=1"ER=HImvt,
-$6EFFEIR, ETcode=1/%E, BB EnameF .
-F10BRFEIE, BFiEFEHS, 8&name. widthfNFEL,
SELECT ST_BuildPyramid('test', 'geom', 'id', '{

"buildRules":[

{
"level":[0,1,2,3,4,5],
"value": {

"filter":"1!=1"
}
o
{

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

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

}

s

= 2RI BE
EMNRASHE: SUNREEANN RN EERNSIEETHE, RORREER.

-- & code=1. code=2 Fy%KiE, HFHITRSLRE
SELECT ST_BuildPyramid('test', 'geom’, 'id', '{
"buildRules":[
{
"level™:[0,1,2,3,4,5],
"value": {
"merge": ["code=1","code=2"]
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3. M
3.1. HirolE=E &R

KINGEXRAZ@HERF (GIST Sort) M75%, TPRRSIMBEIRHATH, HARBROHEINEERIE, TWER
SIAEME

AEER
SEHFERERTASIE (Point) |, HASERE MHIREALSHE S BRERS NS R,

ERA*

@ 3§88 MUT&HSRE P Workerdl 2 & WorkerI 773 F S R A6, BRIBLFERHTRE.

1. $TFFGIST SortIf&E,
set polar_enable_gist_sort=on;
2. REHiTWorkerfl £,
HITRBEHIERNEWorkerflE28E, TWINCPUREBE, Workerfl &2 IR EBIMIECPUZEL,
set max_parallel_maintenance_workers=4;
3. REHfTWorkerRFERLSE, BINEMREIGB,
set maintenance_work_mem='1GB';
4. BIEEGISTES,
create index on t using gist(geom);
5. AF/EXAULINEER, FRUNTHS.

set polar_enable_gist_sort=off;

3.2. FENZ=RWHEEERK

GanosER = RSIMEREM E#HTHRREMK, TTRLH=EBDEIEIE/ORITEFH.

=IBE{—‘-Iﬁ\

HEHREEANSHNLLANANREELESE GRREDRNEHITR) , BENANSS4R3|
HTARRET R, HELRNPEEREBZTEHERLBAN, SURLNERE,

Zy]

KR Htest R MR PRSI SERFRHTHITE, BEPELERED, RIEDELEREIDEEH LIRS
REIE, FA_st_intersectsiTHRANIE, RRBIAFTERKENICRE,

XED, MAZERSTHEEESRE, KBEXEEXNNRFTEHAIBEIIBME, —HE TR
B/I/OFHHE, R—HEATEHRIRTESITER, SEXRRELANE.
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select id from test where st_intersects(ST_GeomFromText('POLYGON((250000 -268000, 250000 270000, 2800
00270000,280000 -268000, 250000 -268000))', 3857),geom)=true;

HWHRE A

RN ERER LA TEZEEER. PIP (point in polygon) EWFHRBERAMMEEERT, %MAH
PolarDBHh HIgucS iz Hl, WHFERER, SaRINAXARES.

FEHAEEsessionth AR XA E BRI HFLNT:

#HH B
set polar_enable_gist_refine = true;
#X 7]
set polar_enable_gist_refine = false;

3.3. FENZ=H1T

NFRHMFEE. REXNNZEE, Ganost] HiEFAPGHTE NN AMMEN=ES,

HiTEBRE
PGHTEMRRRNIT, HHTEOREBNT.
REHATEWIR

Backend
Process

Vs ~ r - r - P -
Worker 0 Worker 1 Worker 2 Worker n

HEAEREFER

ESHMMIER

EREIN
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o HiTEWMworkerEIEM K, worker#(£, TWHNCPUREME, N FCPURBASRENHREIN
wokerflE18 B H2KREE, Blmax_parallel workers_per_gather=2,

o WFREZF[AFTERNSHAIFD, FEHTEAN, FTERFSHwork_ men (min 64KB), HRH KL
)45 & e LAFFiTworkerf 2 FLAwork_mem A id RSS2 N FHI60%,

FERAZE
F/EGanosHITE RIS EN T :
1. {&&PostgreSQLEL & X4 postgresgl.conf, BRAFTEASH,

o FFREBmax_parallel workers£2%, & BEBHBNHITworkerB#E, F/NFmax_worker_processes
§fE, BER8-32,

o FriEmax_parallel_ workers_per_gather&#{, REB P EiflgahteriR AHITE, FUNF
max_parallel workerst{&, @E H2-4,

o MBEFE®FIFHIT, MiEforce_parallel_ modei&EHon,
o WBIEHMITSQUEARFIBENENHITHIE: altertable table_name set (parallel_workers=n),

@ B8 “n” KEHTworkerdl, Z{E TS M max_parallel workers_per_gather,

2. IREGanostE X KE B cost LN,

A GanosRRY RIS, BERINEDTRMcotMA, MRRLMFEER/N, ERYETUHEEE, #
BEEABHTHGT, BNRARSABHITEN, TERSRBNcoStHAEAEFEHTEN,

3.4. FFBGPUIIEE

GPUBI FEBARIEMHEN, EABHEEER . 5FHTNEF LRCPUBRANMKE.
hn ik R

HIFEEDPGPURTTINERENRENHT, BENFRONKEBRAESHTHENRE, FIAGPUESHZ
DHENHTHE, ERFTHERSERUT,

GPU Device
Processes

thread
thread
thread
thread
thread

thread Yy
Field Object -} * thread => ‘ Data Output

thread
thread —
thread
thread
thread
thread

Data Parallel
Model

Data Input

AEER
HFFEMBANGR, LICPURESFERRZROER, FUENERIEPXAGPUILE I EIEE,
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ERA*
Ganos@ B M GPUIRE B FFBGPUIEITE, EXMEH LRAEMIMNSHIRE, MEHEREBF
BRI, B GanosiRMAEREFINIR, HAFPREREEAGPUMRITE,
1. WIASIHER BB GPURE.
i. Bl#ganos_rastery | create extension ganos_raster cascade ,
ii. #FTSQLEM select st_checkgpu()
n HEIHRERNEIGPURE, KINIREIGPURERER.

rasterdb=# select st_checkgpu();
st_checkgpu

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

(1 row)
n YETHREBRENVIGPUIRE, NIREIEIRER.

rasterdb=# select st_checkgpu();
st_checkgpu

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

@ B  RAEHGPUIRSEMIREA 88 B GPUNNETE .,

2. FEMXHASERGPUEART.

o MBEHEGPURENIIE, GanosBNFEGPUMEHSE, MBUIEXMGPUNEHE, HiEER
FREICPUI BT, NIERIEPMTI TR

#17set ganos.raster.use_cuda=off

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

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

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

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

rasterdb=# show ganos.raster.use_cuda;
ganos.raster.use_cuda
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3. GanostSLIIGPUNNE & agtE it

@ 8 BEIGPUNNE T EXEGanostiRast erfE R ch R FASLIN, /S48 NT rajectory.
Geomet ryt& R K FASCIR ,

3.5. I=XRFMEINWK
3.5.1. FE AN RIFMESESZ

BRI BRIFEEZECanosiH NN E AN REFHEMAUNFR, BN ANRITEHIEERFHEELN
TEE TH, BYRIMEEFEETIH, NMEPEHZESIEIZE. Spatial oinEHNEH=HI/OFHE, =BFA
LLIEMERE,

WEGUCH X
O] AR SR E R IR EGUCSHR AR S X MR LLTNEE, GUCRRIAA XA,
o HiE
set polar_enable_storage_partial = true;
o XA
set polar_enable_storage_partial = false;
REBEE
FREEHAAINGER, NROEEKE (FT#) KT polar_partial_external_threshold H{EN A S#EITITH
TN A,

polar_partial_external_threshold EX{&35EE 91000~8000, ZRiAME2000, #RO] PATERE SRR iZ(E#H1TE
B, "B

set polar_partial_external_threshold =3000;

3.5.2. ST _SetTypeStorage
REMERBNEFEER, EEXFTRTIIDFERE.
Bk

bool ST_SetTypeStorage(cstring typeName, cstring storageStrategy, integer size);

2

SHER iR

typeName HIRLBZFR, fliNgeometry. geography%,
storageStrategy FiEE, XX FFmain,
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SHET fik
size FRETREA NFH,
iR

HHREBNEIWNRUECR AN, JUERTHBEEEFHETA, SRIEAREREFRETIHINEFEEL,
FEEINAMMTRAFTERLTRANTHIRES, NMEDH#HR/O,

sizefSREFHETRNFTH, ORTNEERNMaANEXFMHE, FAREHEXEREBRUT:

HARLBAR HE EWE
2d(x,y) 24
geometry 3d(x,y,z). 3dm(x,y,m) 32
4d(x,y,z,m) 40
geography 2d(x,y) 32
=

Select ST_SetTypeStorage('geometry','main’, 41);
st_settypestorage

3.5.3. fEHSImpleZfE R

AR A BB = HHE FE Ganosth JN1a) 5 A Simp le 7 i SR BK

BRER
BEMERAMEX. BEANSR, GanosPMiE. i, AESHEXBEEEEXMEUNERSE

FEEHFEBEANGEERD, MANKUEERHNEERBEASSETHRENEREE, AEFEEEET
BESNE, BERNZHESARSEFMZE, XINERMEE.

H it Ganost & 7 —Fh E LB F M RES, BISimple?Zt#5KE%, EAVFAFPBHERABEXNEREEESS
B, HRUEEERENSEFHERMER, NMEABTOEMEMARNE RO/ E R
AN

ERA*
REGUCEH, ZBHEUAFE.
* ARGUCBHBNEGMNT:
SET polar_enable_storage_simple=true;
o XAGUCEBHENIETIMT:

SET polar_enable_storage_simple=false;
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REEXZNIEEFRA storagesimple , R=EIWMT:

ALTER TABLE tbname ALTER colname SET storage simple;

TR E S colnameF &8 B ok SimpleZ i R EEHITF 04

45
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4.Raster SQLE=E
4.1. AR

Z’S 71 gl:l:I Raster SQLE’JEZE%/L.\ °

B

raster object

IR

fEfRraster, MR, BEZEVEIRENEHNE, 5—PWERA— 1 BT, H
ESER IRFEANNEHERERLIAN—HHERLR, TUE—BEEF K. —1&
DEMZE—KE A

WigsIT, LRMSEER, BIMHENIRPO—IRE, TURBRENEEREN

cell/pixel Byte, Short, Int, DoubleZ,
band &R, EMMEN RPN —BERTEER, MENRITUESMNRE,
chunk MHERITR, REKNTLABENX, FI10256*256*3,
) g EeFE, RREMENROBRRERE, TUESSMERREEER, 75N
pyramid SEMNESERIN: LA RARE, SORRERELRE.
pyramid level MEESZEER,
mosaic WigEER, KBS WAMEERINEMSEIRE.
interleaving MWiEEERE A, ©¥EBSQ. BIP, BIL=f,

world space

HRAIRZ=E, ST RE IR AR,

raster space Mg AR, BIMHME R IERRLIRT 8, MEHE LB RIEARKRESR,
metadata WERNFME TR (ZREEE. BRERE | RREEE) , FE3ERFATHIE.

4.2. FHITEAE

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

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

o EHEH
FrAGanos RasterfY RiEFE £ (FlINEHEH ) BIFHTEN,
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HITRERastert %
o RIE

BEER Trastertd RHFTIREFRARTUNA T E N rasterdd RBREL R, BES/NCPUHITIHEraster
NEPNFERS, NMEREE N rasterd RPIRIENE., SN FERNSHHEYMTIET, HAEFE
WITRM, B rasterd RHTRIEIBEENER,

o ERAHR
rasterdfE X, BEENRKNHR.
o EAEHE
BRI Ffrastert RIFATIRIERI R EELIE
o ST_ImportFrom
o ST_BuildPyramid
o ST_RPCRectify

FERuESIE
o R EPrepared kSR AEEH

g B#max_prepared_transactionsi& & PreparedRSHEAESH ., ZSHEINMERO, BIGREN
5max_connections&#—#, RS MEEEE—"PreparedEF ] LALLE,

@ BB BUASHEEEEELA.

o REFGE
RS TR MR SRIS R T B IS EITE R0, MEMGUC (Grand Unified Configuration) £
#ganos parallel degreet E{E N ERINGIFHTE . ganos.paralleldegree SMENNEN 1, ERFZIH
AT
E TR BT RIEN R PIERHTES RN — PN EES, TGrastert RO HESHAHFH
FESRT. mHIMT:

select ST_ImportFrom('chunk_table','0SS://<akxxxx>:<ak_secretxxxx>@o0ss-cn-beijing-internal.aliyuncs.c
om/mybucket/data/image.nc:hcc', '{}', '{"parallel": 4}');

o RESE B
GUCE#fganos.paralleltransactionf F8 EHTESEKH, BEWNT:
o transaction_commit (BUIAE) : XFHITEESRBESSHTREIAEZR.
o fast_commit: RAZFEHITELEIR,

@ 8
o #REIPUEMST CreateChunkT ablei® ¥ TS i3 DUA T S 4.

o MRHITRHUERAIHERIMIRE, FILLIBRERAEFHETHBIchunkt ableZ# g
EiZRE,

4.3. Rasterfl)z
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4.3.1. ST _CreateRast
BIE—NEFHEZNREMERS (0SS) Brasterix,
EiA

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

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

storageOption3ZiFHI 24T :

SHEM R e =55 ZNE A
- NEVE-ZE
chunkdim 21;&5‘\]2&}; string (w, h, b) thiZE I
B/o K/J\

AR AT —7:

® bip: BERHE

e bil: 1T

® bsq: KRR

® auto: WRIBRIAFTEBEIE

#

Xt

interleaving 3=k string i bsq

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

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

ik

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

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

N
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-- BT O0SS7Ffi#, #5EaccessID,accessKEY,endpoint

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

- EBESREREAR

Select ST_CreateRast('0SS://<ak>:<ak_secret>@o0ss-cn-beijing-internal.aliyuncs.com/mybucket/data/image
tif', '{"chunkdim":"(256,256,3)","interleaving":"auto"}");

- ¥8E BB SubsetMINet CDF 3 R A5

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

4.4. S AGH
4.4.1. ST _ImportFrom

M—OSSXHGNEIHIRE.
Bk

raster ST_ImportFrom(cstring chunkTableName,
cstring url,
cstring storageOption default '{}',
cstring importOption default '{}');

2
SHAER iR
chunkT ableName WERNER, BRUARFSHIEERSNAE,
url SMNERSTAERRAR . FIBIBIESMST CreateRast P KZHIHIR,
storageOption JSONF/RH, ATFiEErasterIRNFHER.
importOption JSONZFRF B, ATFEESNIER,

storageOptionS#HBIT .

SHER ESid] ZNE 288
chunking boolean true ERERTREFME.

DROEERFR. B A: (w, h, b),

hunkdi tri 5RmEiE—
chunkdim string 5RaHE—IK @ s chunking=truely, &S £,
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SHAMR ESid]
compression string
quality integer
interleaving string
blockendian string
celltype string

importOptionZ2#iR BN T .

=

SHBWR B3]

BINME

lz4

75

SR HIE—H

'NDR'

SRIaHIE—E

EONE

A

EHREAEE, BENT:
® none

® jpeg

e zlib

¢ png

® [zo

e (z4

® snappy

e zstd

e jp2k

EREFRE., RitWjpegfljp2kEREEEM.

REHN, REWT:

® bip : Band interleaved by pixel
e bil : Band nterleaved by pixel

® bsq : Band Sequential

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

BERER, REWT:

e 1bb : 1 bit

® 2bui: 2bit unsigned integer
® 4bui: 4bit unsigned integer
e 38bs : 8bit signed integer

e 8bui: 8bit unsigned integer
e 76bsi: 16bit signed integer

e 76bui: 16bit unsigned integer

® 32Dbsi: 32bit signed integer

® 32bui: 32bit unsigned integer

® 32bf : 32bit float
® 64bsi: 64bit signed integer

® 64bui: 64bit unsigned integer

® 64bf : 64bit float

WA
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SHEWR Bl FNE WA

B BBOSS EX MRS AR FX M,

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

Ho

fEAGUCE

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

=

R
BREIG BB — NrastersiR, FHHIMBOSSXHEENEIZIIZR T,
TIFREIEZE RIS @IS ST RasterDrivers R EREL,

BN

- (B EINRBIFFBRE

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

- IEE A B SubsetfINet CDF X RIAY R &

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

- SARIBERRANSEGHLER

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

- SAHEEHITE

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

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

18k

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

2#
SHEWR R
source FEESHHrasterid K,
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SHEWR iR
format SHHHEE, ERW GTiff, BMP &,
url GMERSTHERRIR, BEST CreateRast IR IR,
level EFELRH .,
AR

S HMMREtrue, KKNREIfalse,
SZEEIEER, BSMST RasterDriversB#L,

Nl

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

4.4.3. ST Aslmage
BMHME X R AREET ZEHFIR.
BE

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

2H#

BHEWR IR

raster_obj ZEEFErasterld KR,

extent HERTEE, BANERMIBLIRESR,

pyramidLevel FREFEER, NOFH, BIAMERO,

bands FERMALRRYIIE, MOFFE, B '0-2' & ‘12,3 XERERR. ARE,
JPEGA1E3, PNGA1, 2. 384, BUAERRI=NRER,
WEEEEX, BREDT:

format ® PNG
e JPEG

option JSONFFF R LB A I,
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optionSHLRFWT,
SHEWR HHR
nodata REEH
nodatafé,

nodataValue

rast_coord

strength

quality

1P

nodatafé,

EANBIbOXER
RR TR,

EERE.

bool

integer

bool

string

integer

o RHEHREI—byteaR REIHZIER
o RINMHHEHFANI00MB, KEXRZSHABERTH100 MBX/NNERKE, MRFERBRELERK/N,

al{E fA 8% ganos.raster.clip_max_buffer_sizei® BEFHI K/,

o SEERHMEWBUT:
o 1: RRKREXE,
o 2: RRKEMAlphaik e,

o 3: RFRER. GRERMBKR,
o 4: RARKER. GRER. BRERMAlphakk,

Nl

2ANE

false

false

none

75

WiEA

e true: FEELLEnodatalE,

e false: nodatalBfENZ@EL
I,

Hnodata=truely, FAnodataif
ESHE.

MRBBITALIR, BLIRXERET
B5IS (EIAA0) , HLiRyERR
BRHTS (EEHRO)

ErREgENAN, BE:
e none: RHITIERE,
e stats: ERAFIHEHETHRI(E.

E4RE, B{ENT~100,

53
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- ERARTEETE,
SELECT ST_AsImage(raster_obj,
'(-180,-90), (0,0)"::Box)
FROM raster_table
WHERE id=1;
-EEEFIERR.
SELECT ST_AsImage(raster_obj,
'(-180,-90), (0,0)"::Box,
1)
FROM raster_table
WHERE id=1;
- E R AR EEEE,
SELECT ST_AsImage(raster_obj,
'(-180,-90), (0,0)"::Box,
1,
'0-2")
FROM raster_table
WHERE id=1;
-t EEZEER.
SELECT ST_AsImage(raster_obj,
'(-180,-90), (0,0)"::Box,
1,
'0-2',
'PNG’)
FROM raster_table
WHERE id=1;
- RS IHERLfER,
SELECT ST_AsIlmage(rast,
'(-180,-90), (0,0)"::Box,
0,
'PNG',
'{"nodata":"false", "nodatavalue":"0","rast_coord":"false", "strength":"stats", "quality":"75"}")
FROM raster_table
WHERE id=1;
-1 E R T ANR B EEFEHERRKITHERIR,
SELECT ST_AsIlmage(rast,
'(0,0), (200,100)"::Box,
0:

n
b

'PNG',

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

4.4.4. ST_ASPNG
SRR AL PNGHS R = BI7.

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

2H#
SHEWR iR
raster_obj FEHENrasteri R,
extent FENERE, BAERMIBAIRES,
pyramidLevel FREFEER, MOFFE, HiINMERO,
bands FEHRMALRRIIE, MOFFE, B '0-2' HEF ‘12,3 XERER. ARE,
PNGEERE=Z R, 2. 354, BOAERII=ZNEER.
option JSONF 5 B KR B R IRIETR
optionZ#UR BT,
SHEM iR 3] ZINE WA
- ® true: FELEnodatald,
nodata nEozatan bool false e false: nodatafEfEAEEEL
E,
) fEnodata=truel¥, ZEAnodataig
nodataValue nodatafg, integer 0 BENE.
EANBbOX2E MR BGETLIR, BELIRERRERT
rast_coord ST TR bool false S (EIAH0) , YhBiryERR
RETTALR,

BRHTS (EpHRO) ,

ERBENASN, BE:

strength EEHITIERE, string none * none: REfTIRHE.
e stats: {ERRIHMEBITHIE,

quality EHERE. integer 75 EgE=, BYERN1~100,

1B

o FHVFIRE—byteaR R BEIER .
o INNFBEEHF 100 MB, KEHRSREEHTH100 MBR/INERHIE, RSB FBIREILEREKX/N,
oJ{E &% ganos.raster.clip_max_buffer_sizeiRBEEFH K/,

o SEERHME WA :
o 1: RRKEFZ,
o 2: RRKEFMAlphaik .
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o 3: RTRER. GERERMBKEER.
o 4: RRREER. GEER. BRERMAlphakk,

BN

- ER&IEE,

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

FROM raster_table

WHERE id =1;

-IEEEFEER.

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

FROM raster_table

WHERE id =1;

-IEE R ERREEE,

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

FROM raster_table

WHERE id =1;

-- ERSIHE R,

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

n
b

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

4.4.5. ST _AsJPEG
MRS REE FPEGIE TV 3 HIi
Bk
bytea ST_AsJPEG(raster raster_obj,
box extent,
integer pyramidLevel default 0,

cstring bands default ",
cstring option default ");

2¥
SHEM iR
raster_obj FEHEWraster R,

extent FRIEE, RINMEAMIBRIRES,
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SHEM R
pyramidLevel FREFEER, MOFE, HiIMERO,
bands FERBROGRERIIER, MOFFEE, B '0-2' & ‘12,3 XfMEXAERR. BAARE,
JPEGEE# =1, 2. 354, BIAERRI=NERE.
option JSONZEFF R R R AL HRIETR
optionSHLRFWT,

SHEM R E$it) KINE 18R

- e true: FELEnodatalE.
nodata =AM bool false e false: nodatalBfEALBEL

nodatafd. fEASE

I,
) fEnodata=truely, FAnodataig

nodataValue nodataf&, integer 0 .

ENBIbOXSE MR 2GETLIR, BELIRXERRT

rast_coord — e bool false BIZIS (EI8A0) , YPAIRyERR
HETER BREOEES (RIENO) .
ErigaEns, BUE:

strength EEMITIEE, string none e none: RNF{TIgE.
e stats: ERZIHEHITHI(H,

quality EHERE, integer 75 EgERE, BYEA1~100,

1P

o RHRRE— M byteaR RIIRZIER .

o ZIAMHBIEFN100MB, KERSRAEHEH100 MBA/NNERKIE, NREZERBIREILEEKX/N,
al{E fi 8% ganos.raster.clip_max_buffer_sizei® BEFH K/,

o HEHEWRBPUT:
o 1: RRKREFRKR.
o 3: RRREE. GRERNBKE.

Nl
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- EREEEE,

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

FROM raster_table

WHERE id =1;

- IEEEFEER,

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

FROM raster_table

WHERE id =1;

e R ERREEE,

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

FROM raster_table

WHERE id =1;

- {ERSAIHERLR,

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

n
b
non

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

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

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

pyramidLevel FREFEER, NOFE, BIAMERO,

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

format MG BN, WIBES ST RasterDriversi®#,

create_option JSONFRF B RPN HIRECIZIET, FHEBESMST _RasterDriversiRE,

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

process_option

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

i::p%Y

o NI RMIEST RasterDriversi®@# D, X MIXFIcan_asfile=2ER Atrue,

o FIANFBIEHFN100MB, RERS AR H 100 MBI REIE, WREEFBREER KA/,
o[{E & #ganos.raster.clip_max_buffer sizeig BEZBI X/,

o S¥create_optiont] LUEITST RasterDriversi il create_optionsikig,

Nl
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- fERAREEE,
SELECT ST_AsDatasetFile(raster_obj,
'(-180,-90), (0,0)"::Box)
FROM raster_table
WHERE id =1;
- EEEFIEER.
SELECT ST_AsDatasetFile(raster_obj,
'(-180,-90), (0,0)"::Box,
1)
FROM raster_table
WHERE id =1;
-feE R AR EE,
SELECT ST_AsDatasetFile(raster_obj,
'(-180,-90), (0,0)"::Box,
1,
'0-2")
FROM raster_table
WHERE id =1;
-fEEEKXAGIF,
SELECT ST_AsDatasetFile(raster_obj,
'(-180,-90), (0,0)"::Box,
1,
'0-2',
'GIF')
FROM raster_table
WHERE id =1;
--FEE T8I,
SELECT ST_AsDatasetFile(raster_obj,
'(-180,-90), (0,0)"::Box,
1,
'0-2',
'GTiff",
'{"blockxsize":256, "blockysize":256, "compress": "DEFLATE"}')
FROM raster_table
WHERE id =1;
1R EFE R BT,
SELECT ST_AsDatasetFile(raster_obj,
'(0,0), (100,100)"::Box,
1,
'0-2',
'GTiff",
"t
"{"rast_coord":"true"}')
FROM raster_table
WHERE id =1;

4.5. TFEBERF
4.5.1. ST_BuildPyramid

IR REFIE,
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18k

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

28
SHEM R
source FEoEEFENrasteri R,
chunkT ableName SFEREENIREZR. INEFTHRER (0SS) HMENREN.
pyramidLevel SFEVRNER, - 1ZRURIRTSER.
tIREFENERFEL, BUEINT:
e Near: &48iE
algorithm ® Average: £H¥{E

e Bilinear: =%
e Cubic: =)x&ER

JSONZFFF &, FHER, #HidrasterREFENTREFEHER, ZERRHENETX

storageOption S 7 REOSSHIIE TS AM,

JSONZFE, MEER, YIS Hparallel, TTLLEBRIEHTE, SUELEN
Integer, BUESEEN1~64, RigEparallelld, FEHGUCEH ganos.parallel.degreety
&,

buildOption
@ W NEBRAHTUREFRE, IAZHFEE, URCIBLAWEFTENE
&E3%, {EHEST deletePyramidififf E LIRS FIE,

storageOptionZ BT,
SHER Eid) 88

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

chunkdim string I

REHN, BENT:
* bip: BEXH
interleaving string * bil: 73
e bsq (BUIAME) : KEBRRME
e auto: RIEFRBHGENIEE
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SHEWR £ WA

EHEEXE, BENT:
® none

® jpeg

e zlib

¢ png

® |zo

* 1z4 (BAE)

e zstd

compression string

® snappy
® jp2k

quality integer EHEES., RitXtjpegMjp2kEFHEE XL, BINEARTS,

ik
IR FEIFCPUINE, MREBTHREHBGPURE, NGanosaBRF/EGPUINEINEE,

Nl

Update raster_table set raster_obj=ST_BuildPyramid(raster_obj) where id = 1;
Update raster_table set raster_obj=ST_BuildPyramid(raster_obj, 'chunk_table') where id =2;
--f#Hjpeg2000%4a
-HRRIEEME REE— 9K
Update raster_table set raster_obj=ST_BuildPyramid(
raster_obj,
-1,
'Near',
'chunk_table',
'{"compression":"jp2k", "quality": 75, "chunkdim":"(256,256,4)","interleaving":"auto"}')
whereid =3;
- ERAHFHTANCIE
Update raster_table set raster_obj=ST_BuildPyramid(
raster_obj,
-1,
'Near',
'chunk_table',
'{"compression":"jp2k", "quality": 75, "chunkdim":"(256,256,4)","interleaving":"auto"}',
'{"parallel":4}")
whereid = 3;

4.5.2. ST _deletePyramid
MG EFE,
EED7S

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

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

4.5.3. ST _BestPyramidLevel
BRIEAONERLITEE, KNBRITESRENEFEER,
EED7S

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

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

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

4.6. LIRR G

4.6.1. ST_Rast2worldCoord
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HETLIRRETAAEESFERR, REMHERANITEHF LR,
Bk

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

2H
SHER iR
raster_obj BfRrasterst®
pyramidLevel EFERR
row 15
column ey
geom BERENONER, BURERTRTNGS, BRIRyYERTRTNTS

i::p%Y

rastertf RN AER BN ZESEER,
Bl

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

4.6.2. ST _World2RastCoord
At RBIIRETAESFERR, REBEHFTHRALITERITLIR,
BE

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

2
SHEWR R
raster_obj BEBmArastery R,
pyramidLevel FERBNEFERR,
coord FERBRNER=E LR,
geom SEHENIANR,
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ik
rastert RO ABBEREBNZESEER.
REINANSR, BLIRXERRIRTNIIS, JLITYEETRTNTS,

Nl

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

(53205,32518)

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

POINT(5110)

4.7. BB E
4.7.1. ST_Addz

RAEHE BYR R EIR B geomet ryfz (&,
&
geometry ST_AddZ(raster source,

geometry geom,
integer pyramid,

integer band);

2H

SHEM R

source FEHEWPrasterd R,

geom SETHNANER,

pyramid MW EFIEER, MOFIE, BIAERO,

band MR ERIE, MOFFIA, BUAMERO,
ha ik

RIEME R REIREgeometylzE, MEMBIRETLTSE, LANRZRBEBLIRHTER, BN
BRRGTTALRHEITES,

@ B NANKEHENFAELEMRERRA.
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N

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

POINT Z(120.5 30.6 27)

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

POINT Z(120.5 30.6 115)

4.7.2. ST_ClipDimension
& Clip4E ROVR R LR,
BE

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

2
SHER #hi
raster_obj SER&ENrasteri g,
pyramidLevel SEHRBNEFEERR,
box FERBITE R E LR,
T R
rastertf RN EBFZENZTRSEZER (srdEBR) .
AN

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

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

4.7.3. ST _Clip
Strasterxy SR FITE B IRE,

1Bk
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bytea ST_Clip(raster raster_obj,integer pyramidLevel, box extent, BoxType boxType);
bytea ST_Clip(raster raster_obj,integer pyramidLevel, box extent, BoxType boxType, integer destSrid);
record ST_Clip(raster raster_obj,

geometry geom,

integer pyramidLevel default 0,
cstring bands default "',

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

out bytea rasterblob)

28
SHAER R
raster_obj EEHTNrasteri R,
pyramidLevel EFEER,
extent FSEHEERE, XA ((minX,minY),(maxX,maxY))' ,
SEENXE, REERAT—/M:
boxType ® Raster ({RiTAtR)
e World (HHFRA4R)
destSrid EEREBTFENZESEE.,
geometry ZEHTNgeometrylI R,
bands TERTMEE, A '0-2' IEFE 12,3 XMEXER, MOFE. AR "X
RHEMAENKE,
odata Ffloat8[lFRMnodatafifE, MEHENHLOFREHE, WERAKRIREN
nodatafEifzE. MEKERIKEnodata, NHETR,
clipOption FREBIIED,
storageOption FRIREIE RNFEIED,
clipOptionZ2#11TF,
SHER it} ZOANE iR
B EERgeometryfSMEAEMTHE, BUE:
window_clip bool false o true: {EfgeometryfIMBREE],
e false: {#Hgeometryxy R,
EABgeometry2EFEANR R TLIR, NMREBRTA
rast_coord bool false IR, BLRXERRTNGIS (EIRA0) , HB—IRyRR
KTWMITS (EBA0) .
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storageOptionS# T,
SHER £} HINE iR

EHEEEREE, BE:

® none

® jpeg
compression string z4 ® zlib

® png

® [zo

e |z4

quality integer 75 EREFRE, RitNjpegEgHEEE.

RN, BE:

HEaraster— e Dbip: Band interleaved by pixel,

interleaving string Exg ® bil: Band nterleaved by pixel,

® bsqg: Band Sequential,

FUF. WE:
= —
endian string ;l](}?\ﬂnraster ® NDR: Little endian,
e XDR: Big endian,

1B

SINNHBEENTI00MB, RERSREEHTH 100 MBA/NNERHIE, MBEEEFRIREIEREA/N, O
{EFZ#ganos.raster.clip_max_buffer_sizeiR BEZHIX/N,

BN

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

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

-- fEFgeometry 5]

- MEARIANEHDT

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

- FRRBFEIERBIERHEESEApngE R

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

-- fEfgeometrylIE O 50

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

4.7.4. ST _ClipToRast

BigERGeomet iy R EF BIRasterxd R, HEHEEREN— N HBIRastersd RIR[,

8k
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raster ST_ClipToRast(raster raster_obj,
geometry geom,
integer pyramidLevel default 0,
cstring bands default "',
float8[] nodata default NULL,
cstring clipOption default ",
cstring storageOption default ")

2
SHEW R
raster_obj FEHIHRasterI R,
pyramidLevel ESFEER.
geometry BTFHENGeometry3TR,
bands FREHOUNKE, B '0-2' HE '1,2,3' XMEAERT, LOFE. AR ", BRE
BRARNRR,
nodata Hfloat8[|&/RBnodataffE. MEHENHL FREH=E, WERAKERIZRENNodata
BEER, MRRERKREnodata, NAHMER,
clipOption JSONFRF B R R ETELT,
storageOption JSONZFRF B R RIIRE £ RN FHEIE,
clipOptionZB#T.
SHBR et ZANE iR

R EfEMAGeometryfISMIERTHET, BUE:
window_clip bool false ® true: {ERGeometrygIMBRESS,
e false: {#EFFGeometrysd R,

EABIGeometry2 BERNRRTLIR. MRERRTE

rast_coord bool false _ o o
- PR, BRIRXETRRITNGIS, YRIFYRTIRTHITS,

storageOptionS# T,

SHEM ESid] ZOAE R
T2 —
chunking boolean ;D(J?Jlu Raster ERERTREFME.
VAN —
chunkdim string TRiaRaster PROEEESE ., Echunking=truelt A &34,

3

69 > MHARA: 20211103



PolarDB PostgreSQL

Bt HUREE- Raster SQLEE

SHEWR

chunktable

compression

quality

interleaving

endian

i::p%Y

string

string

integer

string

string

BINME

lz4

75

FRIRRaster—
£y

MEIERaster—
34

P

DREER, MREN " H, WEFE—TENERS IR
EHREATHEREE. ZRNRAELSMSIEPEL.
MEFERF-ADUDENHENR, WFEBIEERES
Ro

EEEEER, BE:
® none
® jpeg
e zlib
¢ png
e |(zo

e (z4

EfERE, RExtjpegEEEE.

REHAX. BUE:

® bip: KERETRX
e bil: RERIRITRX

® bsq: KEIRF

FHE. BUE:
® NDR: /NET5F (Little endian)
e XDR: KFF (Big endian)

o WRchunkTablefE AANULLEE ", MESF4E—PENERINIGNEERTFEREUE, ZIfNERES
ASEPEN. IRFZERF N OUHONEENR, WEEZEEHRERER,

o FINMHBERAI00 MB, RES L RaEHTH 100 MBA/NNERKIE, MEZERBRELERK/N,
al{E 2% ganos.raster.clip_max_buffer_size & BEEFHI KRN,

Nl
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- KA

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

i

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

- BIAR B HERBIGET R A

INSERT INTO rast_clip_result_temp(id, rast)

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

from clip_table

whereid =1;

- EFRABBEAEREIER, HRESIKRARA

INSERT INTO rast_clip_result(id, rast)

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

from clip_table

whereid =1;

-- {EFGeometry Y& O & 5Y

INSERT INTO rast_clip_result_temp(id, rast)

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

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

8k

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

2
SHAR R
raster_obj FEHINrasterd R,
pyramidLevel ESFIERR,
geometry BEHBMNgeometryXI R,
bands FERTOKER, B '0-2' HE  ‘1,2,3 XFEAERR, MOFH. BiAm " %
THEENRER,
clipOption jsSoNFERFBRRAVEBIIET
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By S #EE- Raster SQLE#E

SHEWR Hi
point REZLERFRZ—, GRENESE (M) %47,
band RESEFZR>—, BXEFREERBRS.
value BREZERFRZ—, BEE.
clipOptionZ2#0 T,
SHEWR HKR ZNE i
EEfEMAgeometryfISMIAERTHET, BUE:
window_clip bool false e true: fEfgeometryBIMBRELZY;
o false: {#FHgeometry s REF T,
(::p%

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

Nl

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

coord |band |value
______________ S S S

(127.8,29.7)| 0| 11

(127.8,29.7)| 1| 10

(127.8,29.7)| 2| 50

(3rows)

- BT %R

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

coord |band |value

_____________ S N S
(44.1,45) | 0] 115
(44.1,45) | 1] 112
(44.1,45) | 2| 69
(45,45) | 0| 122
(45,45) | 1| 117
(45,45) | 2| 15
(134.1,45) | 0| 37
(134.1,45) | 1| 64
(134.1,45) | 2| 13
(43.2,44.1)| 0| 66
(10 rows)
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4.7.6. ST _Update

AiRraster® ¥ Bfrraster,
Bk

raster ST_Update(raster source, raster dest);

2
SHAR HR
source JRrasterxf£,
dest B#Rrastersd &,

BN

Update raster_table Set raster_obj=ST_Update(raster_obj, (Select raster_obj from raster_table where id=2)
)whereid=1;

4.7.7. ST _MosaicFrom
BHEENraster RURITRIRIRIE, SHRA— DI NrasterI R,
&

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

W

#

SHEIR iR
source FERIENRrasterld R,
chunkT ableName HESTHNREZR, DATEHIBERZNE.

T R

BREH B rastery R,

FrEfEEMrasteri R BERZUATRE:

o EHEMHERNIKEE,

o fiEHrasterIREARTTHESE, BEABARE. NRHIMESE, NRAHRLIRER,
o fEErasterREVRREETLIAE, MR HRLIRED, WSRD, HFSHLA—H,
BRENBUBESHNT.
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By S #EE- Raster SQLE#E

24 Bl A

EEERNHERNnodatalEREHA—E, BUE: true|false,
BEREH A nodatal@BHTHEER, MRIEFTUR—EK

ganos.raster.mosa (false) , T BB R EIE XA —B. I

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_table WHERE i

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

4.7.8. ST _MosaicTo
BrasterT R X REFE R E BiRrasteriy &,

18k

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

2
SHAER iR
raster_obj Birrastery £,
source RrasterX REFIIRE,

ik
Rrasterxy RF B frrasterttREERHEIATEM:
o EFHEREIREH,

o FiBMrasteIREATEITTHIESE, BEAHNAE. NRHZHESE, NRAHFLIRER.,
o fEErasterRIERERALUARE., WMRIHFBIREER, NSRD. H5SHLA—H,

WREEEESHNT,

2 Bl A

fEEERNEERENnodataBER T W A—E, BUA: true|false,
an0s.raster. mosa BRENHASI nodatalBi# T4, MBEFTTUAR—E
9 ) ’ (false) , TJRERSBEBRENEREBENA—H, =fl:

ic_must_same_no boolean

data Set ganos.raster.mosaic_must_same_nodata =false;
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Nl

Update raster_table Set raster_obj=ST_MosaicTo(raster_obj, Array(select raster_obj from raster_table wh
ereid <10)) whereid=11;

4.8. Overviewig{E
4.8.1. ST_BuildOverview

BlEZE—"Poverview (HEME) .
BiE

raster ST_BuildOverview(cstring srcTableName, cstring srcColumnName, integer srcPyramidLevel, cstring ¢
hunkTableName);

2
BHER R
tableName FREWR.
columnName raster FJ &R,
pyramidLevel ZEAENoverviewN & FIEER,
chunkT ableName EM B rasters REJRLEZR,

R ZFFOIE— N EFERMraster overviewX K.,

S REENrasterIREERBIUAT A

o EHEMHERNIKEH,

o fiEHrasterIREARITTHESE, BEABARE. NRHIMESE, NRHAHRLIRER,
o iEErasterRMNEREBTTULRE, NRBEHFLIRERR, MWSRD, BRESHRLA—H.

BN

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

4.8.2. ST _UpdateOverview
& Arasterxy R X REE FHoverview,

7S

raster ST_UpdateOverview(raster raster_obj,raster sourcel[]);
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2H
SHER R
raster_obj Bifrastery &,
source IRrasterf R XIRE,
Py

FrBiEENraster REBRH B U TR
o EFHERBENIRERH,

o FrAWrastery R/ IS EZ SR, HEHRE, FARFFESIBETREMESEZLIRNER. W
RE{EMESEZ SR, WRBHFLE GRIEALYR) Bk,

o fEErasteROGELXBTURE, MREHRLITEER, NSRD, RENPRBHA—H.
BNl

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

4.8.3. ST _EraseOverview
BE— rasterdd R s E X1,
1B

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

i

W

#

SHEM iR
raster_obj FERENRA,
extent EFENXE, XA '((minX,minY),(maxX,maxY))' .

type RIGHER, TEER, QEERT—/M: Raster ( BHG44R) . World (54
#R)

EfEAnodatalEif#TiER . MBIEEAfalsesERIgEnodatald, N{EMRA 0 HITE
useNodata

PﬁHﬂ]

BN

Select ST_EraseOverview(raster_obij, '((0,0),(100,100))', 'Raster', false) from raster_table where id=100;
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4.9. DEMZ{E
4.9.1. ST_Aspect

P EDEMIERE, REREHA.
Bk

raster ST_Aspect(raster rast, integer pyramid_level, integer band, Box extent, BoxType type, cstring storage
Option);

W

#

SHER iR

rast rasterfi,

pyramid_level HENEFEER,

Band RERRSS,

box ARG, KRR "((minX,minY), (m axX,m axy))' .

ARREHLATER, RERUT—H:
type o Raster (SR&4R)
o World (HR&4)

storageOption B¥rrasterd REFEMEIEI, BRST ClipToRast B,

i::p%Y

FEATFIRAENE MR TR EBSG T B LENEUREANTIRA G, FETTUERAKEE, B
HE P SETNETERESRTNELERENBRNSESE, BRBIREHTEHTNE, AEEE
7MF0 (IEJE) E360 (MRIEIL) ZiE, IRENE. ARG TR BNFEXEEEEN-1.

REHEEPES MR TN ER TR R L ZBRTHIRERR,
Nl

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

4.9.2. ST Slope
HERE, RESRENSBMIETIRERETR,
EED7S

raster ST_Slope(raster rast, integer pyramid_level, integer band, Box extent, BoxType type, float8 zfactor, cs
tring storageOption);
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28
SHER iR
rast rasterfy &,
pyramid_level HENEFEER,
Band RERESIS
box AR, XA "((minX,minY), (m axX,m axyY))' .

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

zfactor EREEKE, RN,
storageOption Birraster R FMHIER, £RST_ClipToRast&EL,

e

FEAEREATASM AU EEENZE T SEABNETAE ENEREAR, ZirL, SEES
BTSHBESH/\ M TZEEBENRAMENRAEAER, THKIRBZGTHIRNRERRE,

BN

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

4.9.3. ST _Hillshade
HEWLF, REILLFZHA,
Bk

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

W

#

SHER R

rast rasterfi,

pyramid_level HENEFEEER,

band RERESIS,

extent AREE, XA ((minX,minY), (m axX,m axy))' .
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SHEWR IR
DITXIGHAIRER, FEERUT—:
type e Raster (F1R4HR)
e World (tH5R44%R)
zfactor BEERE, AR,
azimuth ABEAMA, BiAA315 (Fdk) IREYE, SEER0-360,
altitude AMRSERA, AREEAN, BEHRO-90,

storageOption Birrasterd REFMEIEIR, BRST ClipToRast K,

1P

WA REERT AMEPHNSMTBERBE, RRREANRERBE. BIREBRECRIVEN
HESHEMETEXNEMAaNRBEE, NUSERERBE. #TAMRERERE, B 2ERE
BER, “WARR" TRITAKBERREITRL,

BABAT, BRAXLRESNTOMS-ZANEMEXNRERE (MNBEFENAS) .
o]

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

4.9.4. ST Overflow
RE XA X g P B ok S H KIER A RKRENGRTE.
D7

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

5%
SHER iR
rast rasters¥xR, BRI TIRERAIDEM,
box ATRE, RALIR (5DEM—E) ,
value IEIFEIKE (LX)

E:p%

RIBR A R 6 P AR B RERRRAORENGTTE, rastert R B fIXH 1RRNDEMEIE,
B
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select st_overflow(rast, '((-195516.0,2230052.0),(-194626.0,2230942.0))"::box, 10000::float8) from t_overflow
whereid =1;
st_overflow

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1.43427103409668,0,0.434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0.434271034096678,0,0.434271034096678,0,0.434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0.434271034096678,0.434271034096678,0.434271034096678,0.434271034096678,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0.434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0.434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.43427103409667
8,0.434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.434271034096678,0.434271034096
678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.4342710340966 78,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.4
34271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1.43427103409668,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0.434271034096678,0,0,0,0,0}

(1row)

4.9.5. ST_Flow_direction
RIFEXEPHDEMEEE, HERKIEDHKRAME,
Bk

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

2#
= R
rast rasterd¥s, BEIMNZIFTKERDEM,
box DR, R,

R

EAJSE %, RIERETHNDEMEREME, HEREDNKRAME.,
rasterxy & B BN 3235 15K R B DEMEE .

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

d=2;
st_flow_direction

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

4.10. BENEASEMR
4.10.1. ST _Name

RiGrastert RN ER. WBREENER, WRE=ME,
Bk

text ST_Name(raster rast);

2H

SHEWR ik

rast rastersi &,
i

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

imagel

4.10.2. ST_SetName
R Erastersly RIETR,

Bk

raster ST_SetName(raster rast, cstring name);

2H
SHBR R
rast rastersi &,
name RN RER,
Pl
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update rat set rast = ST_SetName(rast,'image2') where id = 2;

(1 row)

4.10.3. ST_MetaData
KGrastersy RIITTEIE, REJSONIE
B

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

text key);
text ST_MetaData(raster raster_obj,
integer band,
text key);
2¥
SHEM iR
raster_obj rastersi®
band BEFS, MOFE.
key FETANTHRAER, NREANZ all , WRE
— N EFETHIERASON,
~Bl
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select ST_MetaData(raster_obj) from raster_table;
-- meta data with aname
SELECT ST_MetaData(raster_obj, 'swhiscale_factor')
FROM raster_table;

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

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

st_metadata

{"add_offset":"4.907141431495487","long_name":"Significant height of combined wind waves and swell","
missing_value":"-32767","NETCDF_DI.

M_time":"1043112","NETCDF_VARNAME":"swh","scale_factor":"0.0001488117874873806","units":"m","_Fill
Value":"-32767"}

4.10.4. ST_Width
KiGrasterRNBE, MRFERGSHERNEE, SST_Chunkwidth,
BE

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

P
ZH

SHER R

raster_obj rasterfsi,

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

10060

4.10.5. ST _Height
KiGrasterRMNBE .,
B

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

W

#

SHER R
raster_obj rastersd &,
pyramid SFEER, MOFEA.

Nl

select ST_Height(raster_obj) from raster_table;

4.10.6. ST _NumBands
KiGrasterxd REVK B,
Bk

integer ST_NumBands(raster raster_obj);

2H
SHER iR
raster_obj rastersi&,

Nl

select ST_NumBands(raster_obj) from raster_table;

3

4.10.7. ST Value
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BIERR RIS S Mg E.
Bk

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

2%
SHAMR HR
rast rastersy &,
band RERFS,
colsn ‘&S,
rowsn BriTs,
exclude_nodata_value E&HBRnodata, ERIAMEARtrue,

P
BEEERRMNTISHNETE (RRRSISMOFR) , RESMTIISEKIANO,

Nl

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

4.10.8. ST_RasterID
FiSrasterxd REIUUD (G@EAKE—IRBIEG) ,
BiE

text ST_RasterID(raster raster_obj);

2¥
SHER R
raster_obj rasterst® .,

Nl
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select ST_RasterID(raster_obj) from raster_table;

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

4.10.9. ST_CellDepth

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

&k

integer ST_CellDepth(raster raster_obj);

2
BHER iR
raster_obj rastersi®,
B

select ST_CellDepth(raster_obj) from raster_table;

8

4.10.10. ST _CellType

HFiGrasterd HEGEELE, XBETUATEZ—: "8BSI, "8BUI', "16BSI", "16BUI', "32BSI",
"32BUI", "32BF", "64BF",

Bk

text ST_CellType(raster raster_obj);

2H
SHER iR
raster_obj rastersi&,
~pl

select st_celltype(raster_obj) from raster_table;

8BUI
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4.10.11. ST _InterleavingType
RiGrasteI R ERE, RELBOILARUTHEPH—H: "BSQ", "BILL", "BIP",
Bk

text ST_InterleavingType(raster raster_obij);

2H
SHER iR
raster_obj rastersi£,

N

select ST_InterleavingType(raster_obj) from raster_table;

BSQ

4.10.12. ST _TopPyramidLevel
KiBrasterRNEFERSER.
EE

integer TopPyramidLevel(raster raster_obj);

W

#

SHEM HiR
raster_obj rastersi,

BN

select ST_TopPyramidLevel(raster_obj) from raster_table;

6

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

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

2
SHAR iR
raster_obj rasterfy %,
csOption PIRZ EENEEZ —,
pyramid SFEER, MNOFEE.

P

csOptiong RAR= BIER, BUEIN T :

o Raster: HRLIRZTE, REGRITLIR,

e World: tHRMIRZTE, R[EHFLER,

e WorldFirst: tHRAMRZEH L, BMNMREEHTHIESE, NREIHFALIR, MERFTHIESE, MR
B TT AR,

~

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

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

4.10.14. ST_ConvexHull
RIEMMS R IS EE R REMENRNOE.,
EE

geometry ST_ConvexHull(raster source);

geometry ST_ConvexHull(raster source,
integer pyramid);

W

#

SHEM iR
source FEHENrastertd R,
pyramid EFEER, NOFE, BIAERO,

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

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

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

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

4.10.15. ST _Envelope
RIFMIE I IESEE RIREME N RIMEIER .
EE

geometry ST_Envelope(raster source);

geometry ST_Envelope(raster source,
integer pyramid);

2H

SHEM iR

source FEFENrastertd &R,

pyramid EFEER, NOFE, BAERO,
R

MTEMR, 4e/MEESNIS AMMENRIEER.
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SELECT st_astext(st_envelope(rast_object))
FROM raster_table;

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

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

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

4.10.16. ST_Srid
KBraster RN T BB EIRRFF . FEBSEFRIFF (SRD) KRR EXRFER S Espatial_ref_sys,
B

integer ST_Srid(raster raster_obj);

2
SHAER iR
raster_obj rasterfy &,
~BY

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

4326

4.10.17. ST_SetSrid
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REraste RN ZBSERIRF . ZESEIRIRF (SRD) HIRRUREX REERSLE
spatial_ref_sys,

Bk

raster ST_SetSrid(raster rast, integer srid);

2H
SHER iR
rast rastersd &,
srid EENZBESERRAR .

1B

X FEHERA A ExtenallI R, MITZRIERDAHEEHNMENRER=BSEH B EMIISRIDEEE
TESERFRPHE, BUEHEN.

BNl

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

(Lrow)

4.10.18. ST _ScaleX
RiGraster REZBESERTXAANRERE.,

GRS G

rasterfii RN A E R HITRESE,
N
Bk

float8 ST_ScaleX(raster raster_obj)

W

#

SHEM ik
raster_obj rastersi,

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

st_scalex | st_scaley

___________ N,

13| 03

4.10.19. ST _ScaleY
RiGraster REZBESERTYARNEREE,

GB35

rasterfii RN AR E R HITRESE,
N
Bk

float8 ST_ScaleY(raster raster_obj)

S
SHER R
raster_obj rasterfis,

BN

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

st_scalex| st_scaley

___________ R,

13| 03

4.10.20. ST _SetScale

BErastert KETHEEATX, YHANRERE.

18k

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

2
BHER R
raster_obj rasterfis,
scaleX ZTESERTXHEKRERE.

> MA4RRA: 20211103
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SHEWR iR
scaleY ZDEHSERTYHFOBRES,
scalexy TEBSERTX, YAREERR (X, YAHEERE) .

BN

UPDATE raster_table

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

select st_scalex(rast), st_scaley(rast)
from raster_table

WHERE id = 2;

st_scalex | st_scaley

___________ N,

13| 06

4.10.21. ST_SkewX
KiGrasterx RIEXF MAEE

AR &4
rasteriy RN B R HITEEESE,

Bk

float8 ST_SkewX(raster raster_obj)

\

W

#

SHEM iR
raster_obj rastersi,

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

fromraster_table;
st_skewx | st_skewy

4.10.22. ST _SkewY
RiGrastery RTEY @ BIfER:

GIE = SGs

93
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rasterfii RNV E R H TR EEE,
BiE

float8 ST_SkewY(raster raster_obj)

2H
SHER R
raster_obj rasterfis,

BN

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

4.10.23. ST_SetSkew
RBrasterxd & X, YA REBIEE,
&

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

28
SHEWR bizipuy
raster_obj rastersi&.,
skewX X7 @B e .
skewY Y75 B 89hER
skewXY X, YA EEiER (X, YRHERE) .

N
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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

4.10.24. ST _UpperLeftX

RiGrasterIREZHBSERTELARXE.

AR &4
rasteriy RN B R HITEESE,
Bk

float8 ST_UpperLeftX(raster raster_obj)

PN
28
SHER R
raster_obj rastersi,
1

select st_upperleftx(rast), st_upperlefty(rast)
fromraster_table;
st_upperleftx | st_upperlefty

+

440720| 3751320

4.10.25. ST UpperLeftY

RiBrasterIREZHSERTALARYE,

Bl iR
rastert RS ABZHTE RS E,
2973

float8 ST_UpperLeftY(raster raster_obj)

W

#

95
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SHER Eiba
raster_obj rastersd &,
~Bl

select st_upperleftx(rast), st_upperlefty(rast)
from raster_table;
st_upperleftx | st_upperlefty

+

440720| 3751320

4.10.26. ST _SetUpperLeft
RErasterREZTBEERTELARX. YE,
B

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

2

SHER R

raster_obj rastersi&.

upperleftX ZESERTELARX,

upperlefty TRESERTELRRY,

upperleftXy TRSERTELARX. YE (X. YAHERE) .
N

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

4.10.27. ST_Pixelwidth

KiGrasterREZTHASERTHRENEE.
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1Bk

float8 ST_PixelWidth(raster raster_obj)

2H
SHER R
raster_obj rasterfi,
iR
PixelWidthfl FEILL & BB 5 Fim. fRrasterffiEf 70, BIZERFScaleX,
Y
scaleY ‘

\ ﬂ skew'

|4—|r|--—|-| X
skewX scaleX

Nl

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

4.10.28. ST _PixelHeight
RiGrasterI REZHEERTRENEE.
BE

float8 ST_PixelHeight(raster raster_obj)

W

#

SHER R
raster_obj rasterfi,
1 i

PixelHeight i1 FEIL & E S Frm., W RrasterdVied&n0, BI&EEFScaley,
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Y A

T skewY

—
fe—sfe—] X
skewX scaleX

scaleY ‘

Nl

select st_pixelwidth(rast), st_pixelheight(rast)
fromraster_table;
st_pixelwidth | st_pixelheight
+
60 | 60

4.10.29. ST_Georeference
KiGrasteI RPMBSEFER, texti@RBBEHSH A "ABCDEF",
Bk

text ST_Georeference(raster raster_obij);

2
SHER iR
raster_obj rastersi&.,
~Bl

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

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

4.10.30. ST_IsGeoreferenced
FHrasterxd R EREHKMIESE, booleantlERHREERAN: “t” & “f"
Bk

boolean ST_IsGeoreferenced(raster raster_obj);

2H
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SHEWR R
raster_obj rastersi£,

e

REIERtE Rtrue, fERfalse,
P

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

t

4.10.31. ST_UnGeoreference

Lifraster REMEBSEER,
B

raster ST_UnGeoreference(raster rast);

W

#

SHZIR R
rast rastersts,

BN

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

(Lrow)

4.10.32. ST _SetGeoreference
RErastery RN MBS EER
BE

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

2H
SHEWR R
rast rasterxy&% .,

99 > MHARA: 20211103



PolarDB PostgreSQL N #IEE- Raster SQLEE

SHEWR iR
srid EENZBSERRF.

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

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

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

1S

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

BN

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

(1 row)

4.10.33. ST_RPCGeoreference

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

18k

text ST_RPCGeoreference(raster raster_obj)

2¥
SHER R
raster_obj Rastersi &,
P

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

SHEWR iR ESid]
lineOff %iwmiE float
sampOff ERRE float
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SHAMR R ESid]
lat Of f GER® float
longOff ZER% float
height Of f eER® float
lineScale ZLehl float
sampScale SEHEEL Y float
latScale LZELA float
longScale ZEL float
heightScale =Y 4l float
lineDenCoeff HNBERE (201) float array
lineNumCoeff KDFERE (201) float array
sampNumCoeff XEDTFRE (201) float array
sampDenCoeff EESBERE (200) float array

erBias BIRIRE, KABRMMNEGRDIAE REKERHEIHER float
REIRZ, RANA -1.0 .

errRandom BHIRE, LLKABRMNEGPEN R 8XKEHEISHR float
BHIRE, RHMEA -1.0 ,

BN

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

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

4.10.34. ST _SetRPCGeoreference

& ERasterxy 5 BIRPC (Rational Polynomial Coefficients) S48,

Bk
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raster ST_SetRPCGeoreference(raster raster_obj, text rpc_json)

W

#

SHER R
raster_obj Rasterdyz,
rpc_json JSONAR R BIRPCHEIR(E & .

SELECT ST_RPCGeoreference(ST_setRPCGeoreference(raster_obj, '{

P

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

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

I;

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

I,

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

]

1)
FROM raster_table
WHERE id = 1;

{"lineOff":12800.0,"sampOff":4008.0,"latOff":55.0203,"longOff":27.0478,"height Off":179.0,"lineScale":12800
.0,"sampScale":4008.0,"latScale":0.1238,"longScale":0.0685,"heightScale":300.0,"errBias":-1.0,"errRandom"
:-1.0,"lineDenCoeff":[1.0,-0.00050066513,-0.0014578309,0.0006037474.
.4,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0],"lineNumCoeff":[-0.002104832,-0.01642616,-1.02
7459,0.0041820025,-0.0019027952,0.000016143133,0.00047863558,-0.00021278669,0.0069588307,-0.0000022
605722,-2.2259552e-7,-3.7469372e-7,0.00046486457,-1.8012888e-8,0.0.
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.000051407583,0.00075661479,-5.4524409e-(,1.3940 (99e-7,-0.000018281596,2.4215581e-9],"sampbDenCoett":
[1.0,-0.00050066513,-0.0014578309,0.00060374744,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0],

"sampNumCoeff":[1.0,-0.00050066513,-0.0014578309,0.00060374744,0.0.
.,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.01}

4.10.35. ST _NoData

KA rasterf I RFE—PIRBENoData (LERIR) BIE. WRKRBENODATAEX, MiREI={E,

7S

float8 ST_NoData(raster raster_obj, integer band);

2H

SHEM R

raster_obj rastersi,

band RS, MOFE.
~Bl

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

0.000

4.10.36. ST_SetNoData
R Eraster REVE E K B AINoData (LMERR) BIE.
iR

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

2¥
SHER R
rast rastersd &,
band BENEERFS, NOFE, -TRTABKE.
nodata_value B ENnodatalE,
~Bl
105
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update rast set rast=ST_SetNoData(rast,0, 999.999);

(1 row)

4.10.37. ST ColorTable
KBraste R E—NMRROBERER, REEERHNSONER,
B

text ST_ColorTable(raster raster_obj, integer band);

2H
SHEM iR
raster_obj rastersi®,
band IEENKRERS, MOFE.
ha ik
B RHSONIE :
o 4PH=:

"{"compsCount":4,

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

]

y

e 3INE:

'{"compsCount":3,

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

]

y

NBEREEAER, RHEESME.
ZR]l
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select ST_ColorTable(raster_obj,0) from raster_table where id = 1;

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

4.10.38. ST _SetColorTable
REraste RPIBERRIACERER, XAHEERNSONER,
E207S

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

2

SHEWR R

rast raster’y &,

band_sn EENREFRS, MOFE.

clb B REJSONIETL, SIST_ColorTable,
N

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

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

]

)

(1 row)

4.10.39. ST_Statistics
FBrasterf RPUE—DMRENRIHEERISONEX ., MRAFERIHE, WRE=E,
Bk

text ST_Statistics(raster raster_obj, integer band);
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¥
SHER R
raster_obj Rastersi &,
band REBFS, 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}'

4.10.40. ST_SetStatistics
REraste RPIEERBRIAIHERER
Bk

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

Z2H
SHAER Eiibu
rast raster’y &,
band BENRERFS, MOFA,
min,max,mean,std HKiHE,
samplingParams {"approx":false}z#& {"approx":true},

Nl

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

(1 row)

4.10.41. ST_SummarysStats
HE—raster REEERRENAIHERER.

7S
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raster ST_SummaryStats(raster raster_obj)

raster ST_SummaryStats(raster raster_obj, cstring statsOption)

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

28
SHER R
raster_obj rasterfi s,
bands EENRERS. NOFE, XA 0" |
statsOptions SHHEETYSONZERF £,

statsOptionsA FIEERITSH, SHUT:

SHER R Eid)
EREAXRELRI
approx A, boolean

B
it Hrasterti RIS BRREN S EREE.

'1-3 = '1,2,3' L,

BIANE i8R

o true: EHITES
IHE, SRS
true Ziii%ﬁﬁo
o false: HERES
itHE,

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

4.10.42. ST _Colorinterp

FKMraster ROE—MERIESBRELE,

Bk

text ST_ColorInterp(raster raster_obj, integer band);

2
SHER iR
raster_obj Rastersi &,
band REBFS, MOFAE.
109 > MHARA: 20211103



PolarDB PostgreSQL

Bt HUREE- Raster SQLEE

REWinterpEREIRBINTE,
&
Undefined
GrayIndex
RGBIndex
RGBAIndex
RedBand
GreenBand
BlueBand
AlphaBand
HueBand
SaturationBand
LightnessBand
CyanBand
MagentaBand
YellowBand
BlackBand
YCbCr_YBand
YChCr_CbBand

YCbCr_CrBand

Nl

EER

BERBERREN .,
REMBZRSI,
RGBEIEEEHERERS,
RGBAEIBEE B R RS,
RGBER 1R B RediR R .

RGBER &R EL GreeniK £ ,

RGBER & £ A Blueik iR ,
RGBAEIE R AlphaiR £ .
HSLEREE R hHue ik B2 .

HSLER @£ 8 chSaturation;& B
HSLER &R dhLightnessiK R,
CMYKER 4R B th CyaniR ER .
CMYKER &R R i Magent aif B2 .
CMYKER BRI Y ellowiRER
CMYKER & 1% 8 th Blackii E2
YCBCREAEAEE YR ER
YCBCREABAER I ChIRER

YCBCREREAEBR P CriREL .

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

RedBand

4.10.43. ST _SetColorinterp

REraster RIEE KRRV SHERRE,

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

W

#

SHEWR R
rast rastersy &,
band_sn EENRERFS, MOFEA.
interp interpt &,

1 iR

interpA 2 {E R HERE
& 88
Undefined BERBELREREN,
Graylndex XEREREE,
RGBIndex XBARGBEIE .
RGBAIndex XEXRGBAEIE %,
CMYKindex XELCMYKERB 2,
HSLIndex XEXHSLEB X,
RedBand TERER,
GreenBand SERE,
BlueBand BEERE,
AlphaBand BHKE,
HueBand HLSHI&IRA 2.
SaturationBand HLSEAENE.
LightnessBand HISH=ER =,
CyanBand CMYKE B &IRER .
MegentaBand CMYKBI RELLK R .
YellowBand CMYKHEBIRER .
BlackBand CMYKBI B EIRE .,
YBand YCBCRAIZENE.
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CbBand YCBCRBZEBBENE,

CrBand YCBCRIWAEBBENE,
Bl

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

(1 row)

4.10.44. ST_Histogram
KBraste RPIEERBNAUTEHFERGES, UNXAEHLRE, IRAFEELE, REREZE,
EA

text ST_Histogram(raster raster_obj, integer band);

2H

SHEM R

raster_obj Rasteryy &,

band BEBFS, MOFAE.
=~
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select ST_Histogram(raster_obj, 0) from raster_table where id=1;

{
"approximate":false,
"histsCounts":

[2,1,1,0,8,17,47,101,193,345,443,640,877,1189,1560,1847,2087,2560,2816,3193,3567,3840,4101,4415,4498,387
6,3235,2458,1800,1598,1087,731,638,426,264,198,147,126,104,104,80,84,86,71,80,62,74,85,72,80,70,88,69,68,6
2,58,63,51,53,55,54,56,55,63,47,39,49,59,66,62,64,73,66,72,67,84,86,79,91,92,117,138,136,142,157,225,287,285
,382,449,567,628,750,855,1021,1142,1242,1410,1504,1590,1786,1870,2044,2099,2277,2373,2451,2585,2646,28
82,2878,3091,3396,3620,3911,4124,4304,4700,4893,5314,5446,5657,5765,5649,5749,5753,5601,5335,5161,494
3,4592,4445,4207,4083,4090,4270,4465,4514,4844,5204,5331,5597,5777,5838,6004,6316,6095,5762,5567,5465,

4923,4677,4220,3843,3401,3041,2571,2345,1972,1725,1376,1140,1008,841,716,548,442,373,308,212,133,78,68,
31,24,12,2,2,1],

"binFunction":
{
"type":"unknown",
"binRange":
{
"minValue":29.0,
"maxValue'":208.0,
"outRange":"include",
"binValues":

[29.0,30.0,31.0,32.0,33.0,34.0,35.0,36.0,37.0,38.0,39.0,40.0,41.0,42.0,43.0,44.0,45.0,46.0,47.0,48.0,49.0,50.0,5
1.0,52.0,53.0,54.0,55.0,56.0,57.0,58.0,59.0,60.0,61.0,62.0,63.0,64.0,65.0,66.0,67.0,68.0,69.0,70.0,71.0,72.0,73.0,
74.0,75.0,76.0,77.0,78.0,79.0,80.0,81.0,82.0,83.0,84.0,85.0,86.0,87.0,88.0,89.0,90.0,91.0,92.0,93.0,94.0,95.0,96.0
,97.0,98.0,99.0,100.0,101.0,102.0,103.0,104.0,105.0,106.0,107.0,108.0,109.0,110.0,111.0,112.0,113.0,114.0,115.
0,116.0,117.0,118.0,119.0,120.0,121.0,122.0,123.0,124.0,125.0,126.0,127.0,128.0,129.0,130.0,131.0,132.0,133.0,
134.0,135.0,136.0,137.0,138.0,139.0,140.0,141.0,142.0,143.0,144.0,145.0,146.0,147.0,148.0,149.0,150.0,151.0,1
52.0,153.0,154.0,155.0,156.0,157.0,158.0,159.0,160.0,161.0,162.0,163.0,164.0,165.0,166.0,167.0,168.0,169.0,17
0.0,171.0,172.0,173.0,174.0,175.0,176.0,177.0,178.0,179.0,180.0,181.0,182.0,183.0,184.0,185.0,186.0,187.0,188.

0,189.0,190.0,191.0,192.0,193.0,194.0,195.0,196.0,197.0,198.0,199.0,200.0,201.0,202.0,203.0,204.0,205.0,206.0,
207.0]

}
}
}

4.10.45. ST_SetHistogram
RErasterI RNEERBENELTEER, SHXA)SONIABLHITE X,
Bk

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

W

SHEWR R
rast rastersd &,
band EEEEREFS, MO,
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SHER R
histogram EF)SONERNERE,

ik
histogram& FJSONtE R @ik, EARNEXNT,

SHER R Bt A
approximate EEXAWMERE boolean -
histsCounts HiREHA integer] -
o linearA% R
binFunction/type FrE AR binR L8 string e |ogarithmAXEEEY

explict A EXIEE

binFunction/binTable/bi

Values binf& number(] explicit B3

2?nF\;J;(;teion/binRange/ =/\E number logarithm linearg%%
:Z)F(I\J/r;clzisn/binRange/ =AE number logarithm linearg 3%
Etir;l;ir;c:on/binRangelo BHE number logarithm linearg sy
binFunction/binRange/b binf& number(] logarithm linearg%%

invalues
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eg.l:
{
"approximate":false,
"histsCounts":
[2,1,1,0,8,17,47,101,193,345,443,640,877,1189,1560,1847,2087,2560,2816,3193,3567,3840,4101,4415,4498,38
76,3235,2458,1800,1598,1087,731,638,426,264,198,147,126,104,104,80,84,86,71,80,62,74,85,72,80,70,88,69,68,
62,58,63,51,53,55,54,56,55,63,47,39,49,59,66,62,64,73,66,72,67,84,86,79,91,92,117,138,136,142,157,225,287,28
5,382,449,567,628,750,855,1021,1142,1242,1410,1504,1590,1786,1870,2044,2099,2277,2373,2451,2585,2646,2
882,2878,3091,3396,3620,3911,4124,4304,4700,4893,5314,5446,5657,5765,5649,5749,5753,5601,5335,5161,49
43,4592,4445,4207,4083,4090,4270,4465,4514,4844,5204,5331,5597,5777,5838,6004,6316,6095,5762,5567,546
5,4923,4677,4220,3843,3401,3041,2571,2345,1972,1725,1376,1140,1008,841,716,548,442,373,308,212,133,78,6
8,31,24,12,2,2,1],
"binFunction":
{
"type":"unknown",
"binRange":
{
"minValue":29.0,
"maxValue":208.0,
"outRange":"include",
"binValues":
[29.0,30.0,31.0,32.0,33.0,34.0,35.0,36.0,37.0,38.0,39.0,40.0,41.0,42.0,43.0,44.0,45.0,46.0,47.0,48.0,49.0,50.0,
51.0,52.0,53.0,54.0,55.0,56.0,57.0,58.0,59.0,60.0,61.0,62.0,63.0,64.0,65.0,66.0,67.0,68.0,69.0,70.0,71.0,72.0,73.0
,74.0,75.0,76.0,77.0,78.0,79.0,80.0,81.0,82.0,83.0,84.0,85.0,86.0,87.0,88.0,89.0,90.0,91.0,92.0,93.0,94.0,95.0,96.
0,97.0,98.0,99.0,100.0,101.0,102.0,103.0,104.0,105.0,106.0,107.0,108.0,109.0,110.0,111.0,112.0,113.0,114.0,115
.0,116.0,117.0,118.0,119.0,120.0,121.0,122.0,123.0,124.0,125.0,126.0,127.0,128.0,129.0,130.0,131.0,132.0,133.0
,134.0,135.0,136.0,137.0,138.0,139.0,140.0,141.0,142.0,143.0,144.0,145.0,146.0,147.0,148.0,149.0,150.0,151.0,1
52.0,153.0,154.0,155.0,156.0,157.0,158.0,159.0,160.0,161.0,162.0,163.0,164.0,165.0,166.0,167.0,168.0,169.0,17
0.0,171.0,172.0,173.0,174.0,175.0,176.0,177.0,178.0,179.0,180.0,181.0,182.0,183.0,184.0,185.0,186.0,187.0,188.
0,189.0,190.0,191.0,192.0,193.0,194.0,195.0,196.0,197.0,198.0,199.0,200.0,201.0,202.0,203.0,204.0,205.0,206.0,
207.0]
}
}
}
eg.2:
{
"approximate" : true,
"histsCounts" :[1,2,3,4,5],
"binFunction" :
{
"type" : "explicit",
"binTable" :
{
"binValues" :[1.0,2.0,3.0,4.0,5.0]
}
}
}

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

(1 row)

4.10.46. ST_BuildHistogram
HE—PrasterRPVEERRENELEER.
Bk

raster ST_BuildHistogram(raster raster_obj);

PN
2
SHER R
raster_obj Rasterdyz.,
B

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

(1row)

4.10.47. ST_StatsQuantile
H&rastersd REGDHIEL,
BiE

raster ST_StatsQuantile(raster raster_obj)

2H
SHEWR ik
raster_obj rastersi&,
11
BRBRRIUTEPMUY, HEERSIERE rasterRETHED,
N

UPDATE rat_quantile
SET raster = ST_StatsQuantile(raster)
WHERE id = 1;
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4.10.48. ST_Quantile
Biffrastery RO EBRRE.
AR &Y

ST StatsQuantileFFEHE AL,

8k

raster ST_Quantile(raster raster_obj,

float8[] quantiles default NULL,

cstring bands default ",

boolean exclude_nodata_value default true,
out integer band,

out float8 quantile,

out float8 value)

2H
SHBR iR
raster_obj rastersi &,
quantiles EEENAML, BYEHR0.25,. 0.5810.750H—PHBA,
bands %%:Ei‘l‘%ﬂ@i&ﬁﬁ, XA '0-2' BE '1,2,3' , MOFIR. EIAA ", RREERE
BIIRER
exclude_nodata_value EEEZE & nodata,
band BRENRERS .
quantile REIMIEL
value BREMREE,

Nl

117
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- IHERERER 0.25 SR RE,
SELECT (ST_Quantile(rast, ARRAY[0.25],'0-2', true)).* FROM rat_quantile WHERE id = 1;
band | quantile | value
______ S B
0] 0.25] 11
1| 0.25] 10
2| 0.25| 50
(3rows)
-- T HOREFrE SU SRR RE.
SELECT (ST_Quantile(rast, NULL,'0', true)).* FROM rat_quantile WHERE id = 1;
band | quantile | value
______ o S
0| 0.25| 11
0] 05| 11
0| 0.75| 65
(3 rows)

4.10.49. ST _MD55um
REl—rastersd REIMDSZRF &,
BiE

text ST_MD5Sum(raster raster_obj)

2
SHER R
raster_obj rasterst,
P

SO ENTTHIE T IRBMDSER SR, METHBEPIAEE, FIERIrasterx RIREINULL, #A/F0SSTEAEHY
rasterst R BARIEOSSIR 2Tt E .,

WREEEESHNT,

W

# Bl A

EERBErasterlI RN EN T EMDSHREFR THIET ., BE:

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

late_md5 boolean Set ganos.raster.calculate_md5 = true;
BEEMDSNEREANNEF AN, Bf: MB, BUE: 1~256, &
IME: 10, RfI:
ganos.raster.md5s . & o
integer

um_chunk_size Set ganos.raster.md5sum_chunk_size = 20;
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Nl

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

st_md5sum

21f41fd983d3139c75b04bff2b7bf5c9

4.10.50. ST_SetMD5Sum

R EBrastersd REIMDSZRFE,
Bk

text ST_SetMD5Sum(raster raster_obj, text md5sum)

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

RBMD5FFFERICRErasterdy R, MDSFRFBREDRA32M, HEREHHFN/NEZFAN,
BREOHIEESHNT,

2 Kz A

EEREErastert RN ER I EMDSHREFE TR, BUE:

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

late_md5 Set ganos.raster.calculate_md5 = true;

BN

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

st_md5sum

21f41fd983d3139c75b04bff2b7bf5¢c9

4.10.571. ST_XMin
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KiBrasterxd REXH BB &/IME,
BiE

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

2
SHAER R
raster_obj rasterfy &,
pyramid SFIERR, NOFEA.

ik
WMRraster I RELBTHIESE, IREINEXLIRNR/NME, FUREO,
Bl

select ST_XMin(rast)
fromraster_table;
st_xmin

4.10.52. ST_YMin
RiGrastery REYH RN ER/IME.
B

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

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

Ak
WMRrasterd RELPTHIESE, REINIYLIRNR/IME, TUIREOQ,
R~
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select ST_YMin(rast)
fromraster_table;
st_ymin

4.10.53. ST_XMax
KBrasterd REXH MR AE,
B

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

2%
SHAMR R
raster_obj rastersis,
pyramid ESFIEBRR, MNOFE.

1P

WMRraster R ELHTHHIESE, RENEXMIFNERE, SUiRE rasterd R BE-1,

~Bl
select ST_XMax(rast)

fromraster_table;
st_xmax

4.10.54. ST _YMax
KGraster REYH BN RKAE.
B

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

2H

121

> MA4RRZA: 20211103



PolarDB PostgreSQL B =g - Raster SQLEE

SHER Eiba
raster_obj rastersd &,
pyramid ESFIERR, MNOFA.

iR
MREraster R ELHTHHIESE, RENEYLIFHNEAE, EMROrasterRSE-1,

BN

select st_ymax(rast)
fromraster_table;
st_ymax

4.10.55. ST _ChunkHeight
RKiGrasterI R RN FE .,
EA

integer ST_ChunkHeight(raster raster_obj)

S
SHER R
raster_obj rasterst,

1 B
RiGraster R A RNEE, B4 KX,
zR]

select ST_ChunkHeight(rast)
fromraster_table;
st_chunkheight

4.10.56. ST _Chunkwidth
KiGrastery RN EE

Bk
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integer ST_ChunkWidth(raster raster_obj)

W

#

SHEM ik
raster_obj rastersi,
1 1A

HiBraster S R A RNEE, B0 BE,
B

select ST_ChunkWidth(rast)
fromraster_table;
st_chunkwidth

4.10.57. ST_ChunkBands

FiSraster RO RIRRHEH S,
BiE

integer ST_ChunkBands(raster raster_obj)

W

#

SHEM ik
raster_obj rastersi.,
~Bl

select ST_ChunkBands(rast)
fromraster_table;
st_chunkbands

4.10.58. ST _Metaltems
RBHHEX R B E X THIRRNERIIER,

18k

123
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text[] ST_metaltems(raster raster_obij);
text[] ST_metaltems(raster raster_obj,

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

Nl

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

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

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

st_metaitems

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

4.10.59. ST_SetMetaData

IREMHE R SRR THIET,
B

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

text key,
text value);
2H
SHEM iR
raster_obj FEHEWrasterd R,
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SHEWR R
band EBFS, BUEMNOFEE.
key TERENTEIERER,
value TTHIEE.

1R

MEFEANTHEEAZE ("), SHRZTHIRR.
Nl

SELECT ST_MetaData(ST_SetMetaData(rast, 'NETCDF_DIM_time', '12345'), 'NETCDF_DIM_time')

FROM raster_table
st_metadata

12345

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

FROM raster_table
st_metadata

4.10.60. ST_BeginDateTime
RISGHHET R FF IR B8,
Bk

timestamp ST_BeginDateTime(raster raster_obj);

2H

SHAER R

raster_obj EHENrastersi s,
B

SELECT ST_beginDateTime(raster_obj)
FROM raster_table;
st_begindatetime

Wed Jan 01 00:00:00 2020

4.10.61. ST_EndDateTime

125
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RISMWE R RN L RETIE.
S

timestamp ST_EndDateTime(raster raster_obj);

2H

SHER R

raster_obj EHENrastersis,
Bl

SELECT ST_endDateTime(raster_obj)
FROM raster_table;
st_enddatetime

Thu Jan 02 00:00:00 2020

4.10.62. ST_SetBeginDateTime
REME ROFIRETE,
B

raster ST_SetBeginDateTime(raster raster_obj,timestamp time);

28
SHER Eii:pay
raster_obj FEiHENrasteri g,
time EERENRE, BIVER yyyy-MM-dd HH:mm:ss 98z, #lan 2020-08-30
18:00:00 ,
N

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

st_begindatetime

Wed Jan 01 00:00:00 2020

4.10.63. ST_SetEndDateTime
REMEXT RV RESE,
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18k

raster ST_SetEndDateTime(raster raster_obj, timestamp time);

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

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

Wed Jan 01 00:00:00 2020

4.10.64. ST _DateTime
IRISHHE X RER RAVET 8],
BE

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

2
SHER iR
raster_obj BEERrastersd R,
band REBFS, BUENOFEA.
1 i

RGMETRIKRIESE, MREERER, WREXNMEROBEESR, REERR, WREESHER

EREY {5 B BISONTZ R 28,
BNl

127
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SELECT ST_DateTime(raster_obj)
FROM raster_table;
st_datetime

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

datetime

"Mon Dec 31 00:00:00 2018"

4.10.65. ST_SetDateTime
REMES RAERA L IERE, KK E,
BE

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

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

2
SHER iR
raster_obj FEHEWraster R,
band REBFS, BIEMOFEA.
time WEREHE. EiVER yyyy-MM-dd HH:mm:ss §9#&=, 5l 2020-08-30
18:00:00 ,
start FreautE, BiER yyyy-MM-dd HH:mm:ss 8948z,
end ZREE, BIUER yyyy-MM-dd HH:mm:ss B94&=,
N
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select ST_DateTime(ST_setDateTime(raster_obj, 0,'2020-01-02'::timestamp), 0)
FROM raster_table
st_datetime

Thu Jan 02 00:00:00 2020

4.11. KBS EE
4.11.1. ST_Reclassify

ST_ReclassifysR#UIR [E]— M rasterfi R, ERNRZESE . MPRXR5REFEER, KERHESETD
relassexpri#t {7 E.

18k

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

W

#

SHER i

raster_obj BEENEPrastertIR,

reclassexpr JSONZRBERAFRRA/XEHEXIE,
storageOption JSONFFF B R RIVR B 4 RNFEIET,

reclassexprA)SONZEFEHE, SN FISONTRIBHKRIZESH, SHUT,

SHEIR iR e} ZINE WA
band BEFS, integer I BEFS, MNOFA.
remap DEXANSH, object - -

° WMRAtrue, BEEN
nodata, WEERMA

nodata =&FEHnodata, boolean false nodata,
o WRKAfalse, MHEREE
HEHTIHE,
godataValu nodataf, float8 0 #Hnodatald,

remapR R AR RIS RERIEFGERIE.

o BETRINGREEE, TMUA—THSMEMR, PEBEES (,) #HITHR . EEMNERTLU
EEFAEXE.
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o

(RRKRF
) RRINF
| ZTRNTFEF
[RRKTFET

BIAA (.

o

o

o

o EXRTHIBGTERNNER, AJME—ITHSIMHEMNK, PEARIES () #1700 .

o MHEAXBE=F:

o range -->range: IR EXCEMMEETEEENEH—E, ; $110"300,400,500":"80,90,100", "

[300,400,500]":"80,90,100",

o range --> value: [RIAEZE B LLFG R CELETHZ—1, $I40"(300,400,500]":"80,90",

o value --> value: Rt EEEMFEETEREDA—D, HIM"10%"1",

o RREARABTEHAMSEE, WatKAMNE nodata,
o A—NMERERARFHS N EEES.
LN

o 1

PATF /-3 K E2 01t fTReclassif yiR4E :

if 0<old_value<=100
new_value=20

else if 100<old_value<=200
new_value =50

else
new_value=0

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

o rfI2
XFLSPITRE, AFEAZKERIREAnodata:

[

{

"band":0,

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

}

}

]
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o i3
PATF /-3  E2 01t fTReclassif yiR1E :

if 0<old_value<=100
new_value=20

else if 100<old_value<=200
new_value =50

else
new_value =999

PAR X3 BR 189 Reclassif y# 1F

if 400<old_value<=600

new_value =20+ (old_value-400)/200 * (90-20)
else if 600<old_value<=800

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

new_value=0

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

13

"band":1,

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

|3

"nodata":false,

"nodataValue":0

storageOptionB# T,

SHAER R e it} ZANE 488
72y
chunking  REERNRIEME. boolean PP Saraster
viy
chunkdim THRNEEER. string *_Diﬁn raster fEchunking=trueld 4 &%,
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SHEWR P e BNE W3

WMRENE, WeFE—1
BEL R M BT SRk B TR
B, ZRHERRELRRED

chunktable £ R strin " N .
PREEIR 9 R, MEEERH— T
INHEENR, WEEEER
FEMR.
compressio S ) fRiRraster BHaiRX#none, jpeg.
n EREARE. string —5 zlib. png. lzoflz4,
. o . Ryaraster ) .
quality ERERE. integer %_Dgﬁn At fjpeg RAEEE .
WA AT —R:
® bip: Band interleaved by
. . o . R araster pixel
interleaving REHL string —¥ ® bil: Band nterleaved by
pixel
® bsqg: Band Sequential
WARANTHpZ—:
endian FHE, string *_”gyﬁra“er e NDR: Little endian
e XDR: Big endian
72%
celltype BRAE, string *_Dgu” raster |
B
- KA
CREATE TABLE rast_reclassify_result(id integer, rast raster);
-- IgBtER
CREATE TEMP TABLE rast_reclassify_result_temp(id integer, rast raster);
-- FEREIRE R

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

4.11.2. ST_MapAlgebra

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

8k

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

algebrakxpr

storageOption

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

JSONFRBEATFERIABEERERN,

JSONEFFRRRINRE £ RAFAEIETR,

B2EHNPREHTRE, WA—ET

algebraExprig)SONZHF B A, S NFISONNRIEBRLZERXR, SHUT.

SHEWR iR Bl
algebrakxpr  fK#EERIXK. string
nodata Z2&#EAnodata, boolean
nodatavalu nodataf&, float8

e

algebrabxpri{ BIZEREXXBUT XRF,
e [r,b]

o r: rasterfE# A S HId, 0-n-1,

o b: XtfirasterfiIEMIKERS, 0-n-1,

® X
ZRITAENSIS,
°y

ZRITFENTS,
FREAXZFLUTIESR:

P2 BEF/ R

BiNE i8R

MR ARtrue, MMBKRRE
Anodata, HHEXNIRBA

false nodata,
* MR Mfalse, MIEAEE
HERTITE.
O -
giE
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% BB /RS &t
° 4
o -

B8 . -

® % (remainder)

® ** (power)

® <<

o >>

BEIEE ® <= -

® abs

e sqrt

° exp

® |og

® In

® sin

® cos

® tan
EEREH ® sinh SHADEAIN,

® cosh

® tanh

® arcsin

® arccos

® arctan

e ceil

e floor

e round
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E BERF /R s

® min

® max

® sum

® mean

® majority

Gt R o BEANEED RN,

® minority

e std

® median

® range

® variety

o RN

ARRBIRTMIENRA—NEER, 4 5RE Araster{0]band[0] + raster[1]band[0] * raster[1]band[1],

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

o RfI2
ARPIFRRHE=ZDIRRIAGE.

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

LN TR
UTROXRER=ZATEE, STEEERARNRANETIHE.
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[
{
"expr":"(min([0,0],[0,1],[0,2]))",
"nodata": true,
"nodataValue":999

13
{

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

b

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

storageOptionB# T,

SHAEW iR E3il)
chunking EEERATREE, boolean
chunkdim THRENEEER. string
chunktable PTHREZR, string
tr:]ompresmo EGEERLER, string
quality EHERE. integer
interleaving REF R string
endian FHRF, string

EONE

MIRAraster
—%

MBEEraster
—

/R yaraster
—x

MEEraster
—H

M/ZEEraster
—

MIRAraster
—%

il

#Echunking=truel 4 &%,

MREN"E, WeFE—
BEL R I BT SRk B TR
B, ZIFNERELRRIED
BN, MRFERF R
BHHENR, WEEEER
EZ=17 8

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

Ritxjpeg EBE X,

WA —R:
® bip: Band interleaved by
pixel

e bil: Band nterleaved by
pixel

® bsq: Band Sequential

WRARATHEPZ—:
e NDR: Little endian
® XDR: Big endian
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N

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

4.12. i EBRLE
4.12.1. ST_SubRaster

BEGNENEFEERRAEDNRREN— NN rasten#tiTiRE
Bk

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

2
SHER iR
raster_obj rasterfy &,
pyramidLevel SFIERR,
bands ?ﬁ%ﬁ?@ﬂ"]i&%c B '0-2' E  1,2,3 EMEARR, MOFH. BAA ", %
THEMBIRE,
storageOption REERNEMEDR, AJSONFERF&H, BERER, 15 MstorageOption,
options JSONFRFBRRRIEER, EMER, BS L 0ptions,

storageOptionB# T,
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SHEWR

chunking

chunkdim

chunktable

compressio
n

quality

interleaving

endian

P

EERERNREME,

DRNLEEER.

PREEZR,

EHEEERE,

ERERE.

ot

B,

S]]

boolean

string

string

string

integer

string

string

BINME

M/FEEraster
—¥.

MBEEraster
—¥.

/R yaraster
—¥,

MEEraster
—¥.

MBEEraster
—¥.

/R yaraster
—¥,

WA

I

¥ chunking=true BiZ5#
FTHEY.

WMEEAN " HNULL, ML
E—NHENEZ NG R E
FEREIE. ZIRHEREY
HSEPEN. URBERES
—ANIHENEENR, WS
BIEERELR.

BRTA T2
e NONE

* JPEG

e ZLB

* PNG

e 170

° 174

BESEERN: 1~99,

HcompressionS#7)PEG
ZE8TER.

MR AT —/:
® bip: Band interleaved by
pixel

® bil: Band nterleaved by
pixel

e bsg: Band Sequential

AR —R:
® NDR: Little endian
e XDR: Big endian
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SHER R
celltype BRESE,

OptionsEFJSONISHXBIIF/HFeE, ATHRBRMFER, HFNSHUWT:

BRERBT

SHER R
parallel BEHTE,
stretch .

=Bl

BiEENRRER AN rasterd R,

M/ZEEraster

ganos.parallel.

WA

WMAAATZ—:

® Tbb: 1 bit

® 2bui: 2 bit unsigned
integer

® 4bui: 4 bit unsigned
integer

e 8bsi: 8 bit signed integer

® 8bui: 8 bit unsigned
integer

® T16bsi: 16 bit signed
integer

® 16bui: 16 bit unsigned
integer

® 32bsi: 32 bit signed
integer

® 32bui: 32 bit unsigned
integer

® 64bsi: 64 bit signed
integer

® 64bui: 64 bit unsigned
integer

e 32bf : 32bit float

® 64bf : 64bit float

WA
HTECERN1~64,

LTI

e none: RNEITHREERE,
MEBHERERRETE
N AREER.

e stats: ERARIHMEHRITH
B, MENRUABEFTRIT
BER, oIfms@E
ST _SummaryStatsREGH
Tit&,

e data_type: {EREELEAY
REHTERERERM®,
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SELECT ST_SubRaster(rast, 1,'0-2', '{"chunktable":"chunk_table", "chunking":true}')
FROM raster_sub
WHERE id=1;

FTHRRERE B FHTRHERE.

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

FROM raster_sub

WHERE id=1;

4.12.2. ST _Transform
KRB SETREETHR, RETHEEHOMENR,
E207S

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

W

#

SHER R

rast FERTTHENrasterI R,

outSrid BHNSMGN=ESEE, PAAERNsIdE (TTAEEspatial_ref_sys&EifF) .
processExpr JSONFR &, EEEXRFNARURnodatafb B,

storageOption REIERNFMIETR, S9JSONFERFH,

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

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

o MR Atrue, XRBEHEH
nodata@BMH, BTE
Anodatafig A 5&E
EHITE,

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

nodata B g nodatalEEEE N, bool false
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SHEWR

nodataValu
e

@ 308

P

RIS EHMBInodatalE,

float8
float8[]

BINME

NULL

false, ENAEZEEIEENodatavalue, FSNSHEMERFBRELENER,

storageOptionS# T,

WA

nodataValued]¥g E N EME
WA,

° MRIEENBENME, FTrE
HE N RO R ER
E—"nodatafé.,

° WMRIEEAMA, NWHAT
RN H RS S 8RR
—X.

nodata5nodatavalue2#EZEFEH, MEBEMEZENodata, EiXnodataixE RN

SHEM R £t} HINE iR
7AY
R t
chunking = E BRI, boolean *_”g faraster
VAN
chunkdim DHREOEEER, string %_Dgunraster #Echunking=truely A 5%,
MEEN"E, WaFE—
BENL = IR B B 3% A F
) " B, ZIRNERRELFTIESP
chunktable IREEIR, string 5%, MBEEBRE—ATH
EHEENR, WEERER
REWR.
compressio N . MR raster BEI R #none. jpeqg.
n EREERE. string —5 zlib. png. lzoflz4,
VAN
R t . N
quality EHERE, integer %_Dgtlnras e HEtXjpeg EEE %,
AR VAT —F
® bip: Band interleaved by
) FEfaraster pixel
. ) s
interleaving REIR. string —% ® bil: Band nterleaved by
pixel
® bsqg: Band Sequential
MAAATHEPZ—:
endian FHF. string *_Dgh‘n‘raster e NDR: Little endian
e XDR: Big endian
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@ 89 fEchunktablefs A\NULLEE", ML Fisessionth ol — PN EZHIER =B FER
B EHraster xR, ZIRNERREHSIERER, SEERIGHERLEEIMER. NREERKEEN
rastersd {272 T3k, Mchunktablel:tMEEE EEKREZIR.

Nl

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

tif', '{}');

- BR—: $EEchunkTable&#R, FIIRERISFENTFE

CREATE TABLE rat_transform_result(id integer, rast raster);

--F¥EEnodata

INSERT INTO rat_transform_result(id, rast)

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

from datasource_table

whereid =1;

-$8E & M nodatavalue,Fftnodatafg it 5itH

INSERT INTO rat_transform_result(id, rast)

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

where id =1;

--}EEnodata%iél

INSERT INTO rat_transform_result(id, rast)

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

from datasource_table

whereid =1;

- BT FfEEchunktable& i, FHRERFREMIRBNIREIRD, (NAIAHTFsessionAFHHREITE

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

INSERT INTO rat_transform_result_temp(id, rast)

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

from datasource_table

whereid =1;

4.12.3. ST _Rescale
SHBEMHERT RIBTRRER, NUNMETETERISEAE, REERENMIENR,

7S
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raster ST_Rescale(raster rast,
f8 scale_x,
f8 scale_y,
cstring processexpr default ",
cstring storageOption default ");
raster ST_Rescale(raster raster,
f8 scale_xy,
cstring processexpr default ",
cstring storageOption default ")

28
SHEWR R
rast BERF TN rasteri R,
scale x XF3 BB ZE R L
scale y Y75 BB EL B
scale_xy X. YA ENERELE, HEEE.
processExpr

storageOption

JR[E] 4 BEEMIETT, N)SONFERHSE,

JSONFRF &, EEERFNTALUKnodataft BT,

processEXprIJSONFRFEHAE, BN FSONNRIEESHUT.

SHEWR P

resample EX#HEFR.

nodata EE&HnodatalEEE BN,
taVal
2°da avVall s gde e Hnodat afd,

ES:]]

text

bool

float8
float8[]

ZANE

'Near'

false

NULL

WA

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

MEAtrue, FRBEFEH
nodata BN, &tE
HAnodatafig& Tt A8 5E
EHITE,

MR Afalse, FREFE
Bnodata@ T8, &t
{EAnodatayig T2 58
FEHITE,

nodatavalued]$g EN B ME
o MBEEABME, BRE

& X R AR ER(ER
E—"nodatal&.,
MEIEEREE, WHET
RN RS MRS B9R R
-,
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QOFY:

false, ERAEEIEEN0datavalue, ZNESHILE

storageOptionB T,

SHAWR

chunking

chunkdim

chunktable

compressio
n

quality

interleaving

endian

B

EREATREE,

DRNEEER.

REZAIR,

EREEXE,

EHRE.

REHN,

4t
ot
Xt

e

boolean

string

string

string

integer

string

string

ZNE

/R yaraster
—x

MIRAraster
—%

#/RAraster
—X

0/ yaraster
—%

M/FEEraster
—H

/R garaster
—x

nodata5nodatavalueZ2#EZ2EFEA, WRIEMEZEnodata, EiXnodatal&E N
HIBREENBR.

WEA

#Echunking=truelt A &%,

WMRENE, WEFE—1
BEL R M BT SRR B F R

1,

ZIEB R AE LR SIEP

BY. MRFERF R
BHHENR, WEEEER
EZ=17 8

BREIRX#none, jpeg.
zlib, png. lzoFlz4,

Ritxjpeg EBE X,

RRRIAT—H4:

bip: Band interleaved by
pixel

bil: Band nterleaved by
pixel

bsg: Band Sequential

WRANTEPZ—:

NDR: Little endian

e XDR: Big endian

@ 83 tRchunktableff ANULLESZ ", MIS7E X Fisessionth 8l — PHEHL =S K IGE £ B F 7
B Erasterd®R, ZITHNRRAEHTSEPFEY, SELERIGHERCEEMR, NREFTERKERN
rasterit &2 T3k, MichunktableidtMEEIEEEKEZIR,

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

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

CREATE TABLE rat_rescale_result(id integer, rast raster);

--F$E%Enodata

INSERT INTO rat_rescale_result(id, rast)

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

from datasource_table

whereid =1;

¥ Hnodatavalue,Fftnodatals Tt 5itE

INSERT INTO rat_rescale_result(id, rast)

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

where id =1;

-8 nodata%kél

INSERT INTO rat_rescale_result(id, rast)

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

from datasource_table

where id =1;

- BT FEEEchunktable& i, HIRERFREMIRBNIREIRD, (NITHFsessionAFHIHREITE

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

INSERT INTO rat_rescale_result_temp(id, rast)

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

from datasource_table

where id =1;

4.12.4. ST_Resize
RAZFEMENROEGETE, MUANMESEEEREAE, RERAZENMETR.
Bk
raster ST_Resize(raster rast,
integer outWidth,
integer outHeight,

cstring processexpr default ",
cstring storageOption default ")

2H
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SHEW R

rast FERTTHENrasterI R,

outwidth AHOMSEREE,

outHeight AHNMEEREEE.

processExpr JSONFR B, IEEEXHENH A URnodataltBA R,
storageOption RE & RMNFMHEEDR, AJSONFEREH,

processExprIJSONFRFBEHA, BN FISONNRIEESHAN T,
SHEM R B3] ZKINE iEA

MWEERHELTR, X
resample BEXHER, text 'Near' #'Near'. 'Average'.
'Cubic'#0'Bilinear' \9ft

o R AFtrue, FRBFEFEH
nodata@BENH, &E
AnodatafiBTASE5E
FEHIE,

o WRAfalse, FREZE
BnodataR L8, &t
{EAnodatafigTtE5E
EHITE,

nodata EE G nodatalEEE BN, bool false

nodataValued]¥ g ENEME
A,
° MEELEAREME, FRE
nodatavalu o s float8 HH A A2 3 5% 4 B A 5B ER 156 R
o BRI EHnodatalE. floatel] NULL B —/nodatafd.
o MBIETENHAE, NHKAT
KNS WS HR RS
—H,

@ %8 nodataSnodatavalueB M EEEEHA, WEEMEEEnodata, BiXnodataigE A
false, EINAFZEZE{EENodatavalue, BNSHMERFEELENER.

storageOptionB#H T,

SHER Eripey el BINE 88
VAy
chunking SREAN R, boolean %_Dglluraster i
chunkdim PROEEER. string %_Dgﬁé.‘raster fEchunking=trueBt A 53K,
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SHEWR

chunktable

compressio
n

quality

interleaving

endian

P

REZAR,

EREEXE,

EH#RE.

REHN,

4t
ot
Xt

string

string

integer

string

string

BINME

/R yaraster
—i

MIRAraster
—x

MEEraster
—H

/R yaraster
—%

WA

WMRENE, WeFE—1
BEL R M BT SRk B TR
B, ZIRNERELRSER
BY. MRFERF R
BHHENR, WEEEER
EZ=17 8

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

HEtXtjpeg R E X,
AR VAT —H:

® bip: Band interleaved by
pixel

bil: Band nterleaved by
pixel

® bsq: Band Sequential

WRRAUTEPZ—:
® NDR: Little endian
e XDR: Big endian

@ 83  tRchunktableff ANULLEZE", MIS7E N Fisessionth i — PHEHLE S K IGE £ B F 21
B Mrastert R, ZINHERELRDEDEN, SFLRIGNECHEIME. NMEESBEHRN
rastersy 2{27Z T3, MchunktableidtREEE EEIKREZIR,

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

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

CREATE TABLE rat_resize_result(id integer, rast raster);

--F$E%Enodata

INSERT INTO rat_resize_result(id, rast)

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

from datasource_table

whereid =1;

¥ Hnodatavalue,Fftnodatals Tt 5itE

INSERT INTO rat_resize_result(id, rast)

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

where id =1;

-8 nodata%kél

INSERT INTO rat_resize_result(id, rast)

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

from datasource_table

where id =1;

- BT FEEEchunktable& i, HIRERFREMIRBNIREIRD, (NITHFsessionAFHIHREITE

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

INSERT INTO rat_resize_result_temp(id, rast)

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

from datasource_table

where id =1;

4.12.5. ST_RPCRectify

RIEMR 2R BIRPC (Rational Polynomial Coefficients) S#xIMt&HTRIERIE, RER IE /GBI T
3

Bk

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

2H
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SHEM
rast
dem

rectifyOption
storageOption

parallelOption

1B

P

EERIENRasteryd &,

REMSEHDEMMET R, WAFEEIFEANULL,

JSONZRFBRIEET,

IREIERIEFMHIEDR, B A)SONERE,

JSONZERFBHIFHITIEIR,

@ BB ENRNAEERPCGELESE.

rectifyOptionAJSONAE NI FERF B A, BN FISONTRIEESH U T :

SHEWR iR i) 2INE 15488
MEEREAX, (REZFUWTLA:
® Near
resample BEXHEAN string 'Near' * Average
® Cubic
e Bilinear
5
outSrid ERME=RESE integer Raster I
—x
nodataValued]3gE N B MES L
4H,
o WNRIGEN BMERRE H S XS
KEFRE R BERRE—nodata
. — float8 @
RERIEEHY o
nodatavalue nodatafd, floats(] NULL o MBIEENHAL, 0, 0], MHAT
ENHUDAS SRR I —,
o NG E NI S AR RS 23R
nodata, WEHHEFENnodatalg,
{EA0EANnodata,
L DEM{E Anodata
RPC_DEM_MISSING_ R ERTEDEMSE floats 0 %
VALUE BN ERNEE -
&,
storageOptionS 0T :
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SHEM R
chunking EEERAREME,
chunkdim DHRNEEER.,
chunktable PREER,
compression EaEESER,
quality EHERE.
interleaving RE\EAL
endian FHRF

=Bl

boolean

string

string

string

integer

string

string

5K
Raster
—

5K
Raster
—

5K
Raster

—¥

55
Raster

—

5K
Raster

—¥

iEA

%

RAchunking&# Atruely, Z5%#
BY.

WREN " H, WEESESEDPE

E— RN EZ NI RE T EREE
#IEHIRastery R, ZIRHFREY
BISIEPEN, SEERGIRNED
SEZMER. MRFERFEREN
Rasteriiz, NHEEEEERES.

MREEERNHTHARHES
*, WEERmoEE.

BRI T
e NONE

e JPEG

e ZLB

* PNG

* 170

o 174

e JP2K

{NE XS PEGH R4 &5% .

REFUMT MG
e Dbip: Band interleaved by pixel
e Dil: Band interleaved by line

® bsq: Band Sequential

RZFRFMT LA
e NDR: Little endian
e XDR: Big endian
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CREATE TABLE if not exists raster_table(id integer, rast raster);
-- RPCHt & #k1E
INSERT INTO raster_table values(1, ST_ImportFrom('t_chunk','<RAST_DATA_DIR>/rpc.tif', '{}'));
-- DEM%%iE
INSERT INTO raster_table values(2, ST_ImportFrom('t_chunk','<RAST_DATA_DIR>/rpc_dem.tif", '{}'));
CREATE TABLE raster_result(id integer, rast raster);
-FigEdem, ERAZRIPIEFRE
INSERT INTO raster_result(id, rast)
select 10, ST_RPCRectify(rast,
NULL,
"{"resample":"Near"}',
'{"chunking":true,"chunkdim":"(256,256,1)","interleaving":"bsq","chunktable":"t_chunk"}")
from raster_table
whereid =1;
-{EEdem, FERAZRIPEEE, Hitsrid}932635, HERHITIHE
INSERT INTO raster_result(id, rast)
select 11, ST_RPCRectify(rast,
(SELECT rast FROM raster_table WHERE id = 2),
'{"resample":"Near", "outSrid": 32635},
'{"chunking":true,"chunkdim":"(256,256,1)","interleaving":"bsq","chunktable":"t_chunk"}',
"{"parallel": 8}')
from raster_table
whereid =1;

4.13. B1ER
4.13.1. B#1EF (=)

F¥r R DrasterfVIDE S8R,
Bk

bool Operator =(raster rast1, raster rast2);

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

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

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

4.13.2. B1EF (>)

HHFE Nrastert IDAILLER X ZR
EA

bool Operator >(raster rast1, raster rast2);

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

@ HBE  HEEBE D rastert RNUUDEEHER, RANDETE. GRLBEHTIR, RN
FiF Unionfl1Bt reeZ5 12/,

~fl
SELECT a.rast > b.rast

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

4.13.3. BER (<)

FIBF A Prasterf DRI LR X ZK
BE

bool Operator <(raster rast1, raster rast2);

W

#

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

Bl
SELECT a.rast <b.rast

FROMtbl_aa,tbl_bb
WHERE a.id = b.id

4.13.4. BEF (>=)

FIBFE PMrasterf DB LLR X K .
EiA

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

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

@ B HEEFE N rasterr R HUUDEEHEE, RN DEEE. GEXBEHTIR, ZREN
T Unionfl1Btree& 424k,

N

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

4.13.5. BEF (<=)

HIBr A Nrasterf DAY LR X FK
&

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

2
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SHEWR R
rast1 rastersi& 1,
rast2 rastersig 2,

@ B REBRFEANrasterdRMUUDEEER, RENEEEE. GEXBEHTHR, ZRHUX
FF UnionF1BtreeZ2/E

=Bl
SELECT a.rast <=b.rast

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

4.14. =ik R A B
4.14.1. ST _Intersects

HWrrasterfrastersirasterfllgeomet ryf =R @ X & ,
EE
bool ST_Intersects(raster rastl, raster rast2);

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

W

#

SHEWR Hk

rast1 rasterfy &1,

rast2 rasterxyg2,

rast rastersy &,

geom geometryxy £,
B

SELECT a.id

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

4.14.2. ST_Contains
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¥ Wrrasterflrastergirasterflgeomet ryfI = 8 X £
Bk

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

2¥
SHER iR
rast1 rastersf &1,
rast2 rasterxy %2,
rast rastersi&,
geom geometrys¥&,

~Bl
SELECT a.id

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

4.14.3. ST_ContainsProperly
¥ Wrrasterflrastersfrasterflgeomet ryf = B X &,
18k

bool ST_ContainsProperly(raster rastl, raster rast2);

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

S
SHER iR
rast1 rasters¥s 1,
rast2 rastersf &2,
rast rastersis,
geom geometryxsi&,

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

4.14.4. ST_Covers
¥l #rrasterfrastergirasterflgeomet rylI = @1 X K,
S

bool ST_Covers(raster rast1, raster rast2);

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

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

B
SELECT a.id

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

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

bool ST_CoveredBy(raster rastl, raster rast2);

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

2H
SHEM R
rast1 rastersd® 1,
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SHEWR R

rast2 rasterx¥®2,
rast rastersts,
geom geometryxs &,

B
SELECT a.id

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

4.14.6. ST_Disjoint
¥ ¥rrasterflrastergirasterflgeomet ryfI = B X £
&k

bool ST_Disjoint(raster rastl, raster rast2);

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

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

Bl
SELECT a.id

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

4.14.7. ST _overlaps

¥ Wrrasterfrastergirasterflgeomet ryBI =g X &

&k

157
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bool ST_overlaps(raster rastl, raster rast2);
bool ST_overlaps(raster rast, geometry geom);
bool ST_overlaps(geometry geom, raster rast);

W

#

SHEWR R

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

N
SELECT a.id

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

4.14.8. ST _Touches
¥ rrasterflrastersirasterfllgeomet ryfy =S @ X &,
8k

bool ST_Touches(raster rastl, raster rast2);

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

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

N

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

> MA4RRA: 20211103 158



By S #3RE- Raster SQLE#E

PolarDB PostgreSQL

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

bool ST_Within(raster rastl, raster rast2);

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

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

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

4.15. $HBh R L

4.15.1. ST_CreateChunkTable

BIRBIRERE.
B

boolean ST_CreateChunkTable(cstring tableName)

W

#

SHEW Hi

[

159
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SHEWR i

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

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

SELECT ST_CreateChunkTable('t_chunk');

t

4.15.2. ST_CheckGPU

KWiIFEBEGPURIR,
BE

text ST_CheckGPU();

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

select st_checkgpu();

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

4.15.3. ST_AKId

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

rastersy RN AIFHEFEOSS,
Bk

text ST_AKId(raster raster_obj)

24
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SHEM Eiba
raster_obj rastersd &,
=Bl
SELECT ST_AKId(rast) from raster_table;
st_akid

OSS_ACCESSKEY_ID

4.15.4. ST _SetAccessKey

R Erastersf ROSSHERER .

BIR R4

rastersy RN AEEOSS,
Bk

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

2
SHAER Eibu
raster_obj rastersi&,
id EROSSHIAccessKey ID, IIRANULL, FRERZATHERID,
key B ROSSHIAccessKey Secret, WIRANULL, FRR{ERZBINERSecret,
valid EERIEERESFRIE,
B

UPDATE raster_table

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

OSS_ACCESSKEY_ID

4.15.5. ST_SetAKld

R Brasterxf R 0SSHIAccessKey D,

GRS G
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rastersy RN AIFHEFEOSS,
BiE

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

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

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

st_akid

OSS_ACCESSKEY_ID

4.15.6. ST_SetAKSecret

1’ Brasterxd & 0SSHIAccessKey Secret,

GR35

rasterst RN FEEEOSS,
Bk

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

B
SHER i
raster_obj rastersi.,
key B ROSSHIACcessKey Secret, IIRANULL, FRRfEMAZAIHNERSecret,
valid EERIEERERBUML,
N
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UPDATE raster_table
SET rast =ST_SetAKSecret(rast,'0SS_ACCESSKEY_SECRET');

4.15.7. ST_RasterDrivers
$K15 B Ganos Rasterz F IR RIRGEN T & .
BE

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

2¥

SHER iR

idx KaFs.

short_name EHEMRES.

long_name IR BRI,
REME:

can_read o true: FRIGZAITIPIEST CreateRastFST_ImportFromREPER .
o false: RRNMHLERBIEST CreateRastFIST ImportFromRE P ERSIREE .
REME:

can_export o true: RNMHEREITILAEST ExportToREPERA,
o false: FARNMMULERAEST ExportToRMPEASIRE,
IR[EME:

can_asfile ® true: 45§7J_TX1¢?§§QﬂDXT:EST_ASDataSGtFI[eI%I%ﬂEP{iﬁﬁo
o false: RRXMEBAEST AsDatasetFile P EARIRE.

create_options ATRMERTEST ExportTofST AsDatasetFilel IS,

Nl
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-- EifinetCDFIRENHERIE S
SELECT * FROM
st_rasterdrivers()

where short_name='netCDF';

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

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

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

4.16. T=

4.16.1. ganos.parallel.transaction
EEHTRENHTESREUMNESS—RERHMEER,
HiExRE

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

Nl

SET ganos.parallel.transaction =transaction_commit;

4.16.2. ganos.parallel.degree

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

HIERE
Integer

:IQI]
RIEEE: 1~64, BIAERT,

Nl

SET ganos.parallel.degree =4;

4.16.3. ganos.raster.calculate_md>5

BERTES Arasterd R+ EMDEHIEREI TEIET,

BB

o true: SArasterIRESHEMDSEHFHICREITHIED,
e false (ZIAE) : S ArasteriiREFASIHEMD5E,

N

set ganos.raster.calculate_md5 = true;

4.16.4. ganos.raster.md5sum_chunk_size
8 E T E MDY IRIE BBV EfF KN,
6

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

set ganos.raster.md5sum_chunk_size = 20;

4.16.5.

ganos.raster.mosaic_must_same_nodata
IEEEHR (mosaic) BFHIERNnodataER B AEE .

HiExn

Boolean

BB

e true (EiAE) : ERNEUERNnodataENAEE,
o false: BHREFHIERAInodatalBTILARE,

@ #e  BREFASWnodatalEiiTiR, WRRENfalse TR SEER/E KRB R—
§io

Nl

set ganos.raster.mosaic_must_same_nodata = false;

4.16.6. ganos.raster.memory_oss_file_max_size
1B EST_Import FromEHHTHIBS N, OSSMHIFEINFNRKIE,

HiEXE

integer

iG]

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

SET ganos.raster.memory_oss_file_max_size = 100;
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5.SpatialRef SQL=Z=
5.1. ST_SrEqual

HFH = ASZEHER.
B

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

28

SHEWR iR

s DEBETNERH., BHAE0GC WKTHEProdRXNZERE,

sr2 BESE2NFRFH., BAEO0GC WKTHEProdEXMER B,

strict EEXAFEBILRAN. MAtrue, WESXNSEREKANBRETER. BikAtrue,
P

ARFBIBRTEXNAANZHSEHRTHR, SWREAHN. SERK. KEFHSSHRERHRTH
R, MEHER, REtL; MERE, &RES,

BN

-HBRNE T XA EEE,

select ST_srEqual('GEOGCS["WGS 84" ,DATUM["WGS_1984",SPHEROID["WGS 84",6378137,298.257223563,AU
THORITY["EPSG","7030"]],AUTHORITY["EPSG","6326"]],PRIMEM["Greenwich",0,AUTHORITY["EPSG","8901"]]
,UNIT["degree",0.0174532925199433,AUTHORITY["EPSG","9122"]],AUTHORITY["EPSG","4326"]]', '+proj=long
lat +datum=WGS84 +no_defs');

st_srequal

--FHispatial_ref_sys&®H=aSEMsrid,

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

srid

5.2. ST_SrReg

EM—THNZ=ESE,

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

2
SHAR iR
sr DEBEZFSH, BHREOGC WKTHEPro4RNERF S,
auth_name TESERFAEXHEE, FIAEPSG,
auth_id ZESERREXN=BSEID,
A

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

BN

-FEISECHFE

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

st_srreg

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

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

5.3. ST_SrFromEsriwkt

$—NEsri WALBE PR B HOGCHLEN T &,
Bk

cstring ST_SrFromEsriWkt(cstring sr);
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2

SHEM iy

srl EFEsri Wkt HlSEN = BESEFZ/H,
1

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

st_srfromesriwkt

GEOGCS["China Geodetic Coordinate System 2000",DATUM["China_2000",SPHEROID["CGCS2000",6378137,
298.257222101]],PRIMEM["Greenwich",0,UNIT["Degree",0.017453292519943295]]
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6.PointCloud SQL&=

6.1. HIE KL
6.1.1. ST_makePoint

HiE—"Npcpoint W&,
Bk

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

2H#
BHER ik
pcid schematyid, E%*point_cloud_formats,

float8#14H, HATRNEHEUVRFschematy

float8]] dimension,

N

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

010100000064CEFFFF94110000703000000400

6.1.2. ST_makePatch
HWiE— N pcpatchid s,
97

pcpatch ST_makePatch(integer pcid, float8[] vals);

W

SHEM HHR
pcid schematlid, kRBZ%point_cloud_formats,

float8] float8#AH, A TEAschemalidimension E B EEHE,

N
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SELECT ST_asText(ST_MakePatch(1, ARRAY[-126.99,45.01,1,0, -126.98,45.02,2,0, -126.97,45.03,3,0]));

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

6.1.3. ST_Patch
B pcpoint FAMIE— M pcpatchXT R,
Bk

pcpatch ST_Patch(pcpoint[] pts);

2

SHER iR

pts pcpoint#§4H,
~pl

INSERT INTO patches (pa)
SELECT ST_Patch(pt) FROM points GROUP BY id/10;

6.2. BHERE
6.2.1. ST _asText

¥ pcpoint/pcpatchfF 5 # AJSONERF R FRIX,
BiE

text ST_asText(pcpatch pp);
text ST_asText(pcpoint pt);

2H
SHEWR iR
pp pcpatchX &,
pt pcpointXf &,
=Bl
171
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SELECT ST_asText('010100000064CEFFFF94110000703000000400'"::pcpoint);

{"pcid":1,"pt":[-127,45,124,4]}

6.2.2. ST _pcID
KB pcpoint /pcpatch¥t 5 B9schema ID,
Bk

integer ST_pcID(pcpoint pt);
integer ST_pclID(pcpatch pp);

8%
SHAMR ik
pt pcpointXF &,
pp pcpatch &,
=0

SELECT ST_pclID('010100000064CEFFFF94110000703000000400'::pcpoint);

6.2.3. ST_get
KRB pcpoint IR BMHE,
BiE

float8[] ST_get(pcpoint pc);
numeric ST_get(pcpoint pc, text dimname);

BH
SHEIR iR
pc pcpointXf &,
dimname EENBEHEZR.
=Bl
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PolarDB PostgreSQL

SELECT ST_Get('010100000064CEFFFF94110000703000000400"::pcpoint, 'Intensity');

{-127,45,124,4}

6.2.4. ST _numPoints
JREXpcpatchX R P A pcpoint N,
B

integer ST_numPoints(pcpatch pc);

2H

SHEWR iR

pc pcpatchXy £,
~fl

SELECT ST_NumPoints(pa) FROM patches LIMIT 1;

6.2.5. ST _summary
KREpcpatchREMERER .
A

text ST_summary(pcpatch pc);

2
SHZIR iR
pc pcpatchi &,
=Bl
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SELECT ST_Summary(pa) FROM patches LIMIT 1;

{"pcid":1, "npts":9, "srid":4326, "compr":"dimensional","dims":[{"pos":0,"name":"X","size":4,"type":"int32_
t","compr":"sigbits","stats":{"min":-126.99,"max":-126.91,"avg":-126.95}},{"pos":1,"name":"Y","size":4,"typ
e""int32_t","compr":"sigbits","stats":{"min":45.01,"max":45.09,"avg":45.05}},{"pos":2,"name":"Z","size":4,

nn nmn

"type":"int32_t","compr":"sigbits
"type":"uintl6_t","compr":"rle","stats":{"min":0,"max":0,"avg":0}}]}

6.3. WREE

6.3.1. ST boundingDiagonalGeometry
R [EpcpatchX RIMIIEXS B 2k geometry,
EE

geometry ST_boundingDiagonalAsBinary(pcpatch pc);

2H

SHBZR R

pc pcpatchif &,
R

SMNEIAERS £ 48 W ganos geomet ryf2D LineString Rt R, AR T AEpcpatchFlZ &3],
=Bl

SELECT ST_AsText(ST_BoundingDiagonalGeometry(pa)) FROM patches;
st_astext

LINESTRING Z
LINESTRING Z
LINESTRING Z
LINESTRING Z
LINESTRING Z
LINESTRING Z
LINESTRING Z
LINESTRING Z

-126.99 45.01 1,-126.91 45.09 9)
-126 46 100,-126 46 100)

-126.2 45.8 80,-126.11 45.89 89)
-126.4 45.6 60,-126.31 45.69 69)
-126.345.770,-126.21 45.79 79)
-126.8 45.2 20,-126.71 45.29 29)
-126.545.5 50,-126.41 45.59 59)
-126.6 45.4 40,-126.51 45.49 49)
LINESTRING Z (-126.9 45.1 10,-126.81 45.19 19)
LINESTRING Z (-126.7 45.3 30,-126.61 45.39 39)
LINESTRING Z (-126.1 45.9 90,-126.01 45.99 99)
CREATE INDEX ON patches USING GIST(ST_BoundingDiagonalGeometry(patch) gist_geometry_ops_nd);

—~ e~ o~ o~ o~ o~ o~ o~ — —

6.3.2. ST _compress

Bpcpatch RIZIEEH NESE.
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1
m

pcpatch ST_compress(pcpatch pc, text global_compression_schema default "', text compression_config def
ault");

L
2H
SHEM iR
pc pcpatchXy 5.,
global_compression_schema E4EIELR,
compression_config ERERER, EEEFREENEREEE,
R
E4atELR O] LA :
auto -- determined by pcid
dimension
laz -- no compression config supported
ght --is discarded

HEFHEZR Adimensiondy, E4EEERTILAA:

auto -- determined automatically, from values stats
zlib -- deflate compression

sigbits -- significant bits removal

rle -- run-length encoding

Nl

SELECT ST_asText(ST_Compress(ST_MakePatch(1, ARRAY[-126.99,45.01,1,0,-126.98,45.02,2,0,-126.97,45.03,
3,00)));

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

6.3.3. ST_explode
B pcpatch R KA Z1THpcpoint,
&

setof[pcpoint] ST_union(pcpatch pc);
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By =S #3E EE- Point Cloud SQL=#

SHEWR HR
pc pcpatchXy £,
~fl

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

st_astext | id

N
{"pcid":1,"pt":[-126.5,45.5,50,5]} | 7
{"pcid":1,"pt":[-126.49,45.51,51,5]} | 7
{"pcid":1,"pt":[-126.48,45.52,52,5]} | 7
{"pcid":1,"pt":[-126.47,45.53,53,5]} | 7
{"pcid":1,"pt":[-126.46,45.54,54,5]} | 7
{"pcid":1,"pt":[-126.45,45.55,55,5]} | 7
{"pcid":1,"pt":[-126.44,45.56,56,5]} | 7
{"pcid":1,"pt":[-126.43,45.57,57,5]} | 7
{"pcid":1,"pt":[-126.42,45.58,58,5]} | 7
{"pcid":1,"pt":[-126.41,45.59,59,5]} | 7

6.3.4. ST patchAvg

H&pcpatchy & fpcpoint FrE BN FIE, REIF B pcpoint IR,

1Bk

pcpoint ST_patchAvg(pcpatch pc);

2H

SHZIR R

pc pcpatchi &,
=Bl

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

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

6.3.5. ST _envelopeGeometry
IR [EpcpatchX R4 EEgeometry,
Bk

geometry ST_envelopeGeometry(pcpatch pc);
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S8
SHER iR
efe pcpatchi R,
1R
SMEAE A ganos geomet ryB92D geomet ryxF &R
Bl

SELECT ST_AsText(ST_EnvelopeGeometry(pa)) FROM patches LIMIT 1;

POLYGON((-126.99 45.01,-126.99 45.09,-126.91 45.09,-126.91 45.01,-126.99 45.01))
CREATE INDEX ON patches USING GIST(ST_EnvelopeGeometry(patch));

6.3.6. ST_filterGreaterThan

EEpcpoint E—4ENEEE, TRt pcpatchd FrEZEEEX T ZEEENpcpoint, FLAREY
pcpatchX &R El,

Bk

pcpatch ST_filterGreaterThan(pcpatch pc, text dimname, float8 value);

BH
SHAR R
pc pcpatchid &,
dimname EENBMHESIR,
value BHEZEE.
N

SELECT ST_AsText(ST_FilterGreaterThan(pa,'y',45.57)) FROM patches WHERE id = 7;

{"pcid":1,"pts":[[-126.42,45.58,58,5],[-126.41,45.59,59,5]]}

6.3.7. ST_filterLessThan

EEpcpoint E—#EMEIEE, iRt pcpatchd iz 4 EE/NFZEEEN pcpoint, FLARE
pcpatchI &Ik [E

Bk
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pcpatch ST_filterLessThan(pcpatch pc, text dimname, float8 value);

2
SHAMR ik
pc pcpatchy &,
dimname EENBYHESR,
value EBHEZEE.
o]

SELECT ST_AsText(ST_FilterLessThan(pa,'y', 45.60)) FROM patches WHERE id = 7;

{"pcid":1,"pts":[[-126.42,45.58,58,5],[-126.41,45.59,59,5]]}

6.3.8. ST_filterEquals

EEpcpoint E—#ENEIEE, TiRtpcpatchdh FrEZ4EES FiZEE B pcpoint, FLAFHE
pcpatchyy %R El,

18k

pcpatch ST_filterEquals(pcpatch pc, text dimname, float8 value);

28
SHER g
pc pcpatchX &,
dimname EENBEELEER,
value BEEEE.
N

SELECT ST_AsText(ST_FilterEquals(pa,'y', 45.57)) FROM patches WHERE id = 7;

{"pcid":1,"pts":[[-126.42,45.57,58,5],[-126.41,45.57,59,5]]}

6.3.9. ST filterBetween

EEpcpoint E—#EN—X—/N\RIMEEE, TREpcpatchdh B IZAEEEL TR EEEDEN
pcpoint, FAFEIpcpatchi&RIRE],
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Bk

pcpatch ST_filterBetween(pcpatch pc, text dimname, float8 minvalue, float8 maxvalue);

28
SHEW ik
pc pcpatchi &,
dimname EENBMHESIR,
minvalue BHEEEER/NMNE,
maxvalue BEEEERKE,

1P

RENERY, FEESFTF—XK—/IN\EITEEENER.

N

SELECT ST_AsText(ST_FilterBetween(pa,'y', 45.57,45.60)) FROM patches WHERE id = 7;

{"pcid":1,"pts":[[-126.42,45.58,58,5],[-126.41,45.59,59,5]]}

6.3.10. ST isSorted
¥ #rpcpatchti FrE pecpoint 2 B RIE ENAEHITHIF
Bk

boolean ST_isSorted(pcpatch pc, text[] dimnames, boolean strict default true);

2H

SHER ik

pc pcpatchXi& .,

dimnames B E B IREA.,

strict MEAtruelH—FSERBE N pcpointIEMHEELEES.,
N

179 > SCRYRRAS: 20211103



PolarDB PostgreSQL

By =S #3E EE- Point Cloud SQL=#

SELECT ST_isSorted(pa, Array['a','c']) FROM patches;

f
(1 rows)

6.3.11. ST _patchMax
H&pcpatchXy & dpcpoint rEBHENRXE, REFBpcpointXFHR,
BiE

pcpoint ST_patchMax(pcpatch pc);

2H

SHBIR R

pc pcpatchi &,
=Bl

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

{"pcid":1,"pt":[-126.41,45.59,59,5]}

6.3.12. ST_patchMin
& pcpatchX R dpcpoint B BN R/IME, REFHEIpcpoint 3R,
B

numeric ST_patchAvg(pcpatch pc);

2#

SHEWR Ei::3y

pc pcpatchxf £,
Bl

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

{"pcid":1,"pt":[-126.5,45.5,50,5]}

6.3.13. ST _patchAvg

> MA4RRA: 20211103
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PolarDB PostgreSQL

HEpcpatch R P FRApcpoint E— B EE N F9E,
BiE

numeric ST_patchAvg(pcpatch pc, text dimname);

2H
SHEWR R
pc pcpatchy .,
dimname EENEHEZR,
Bl

SELECT ST_PatchAvg(pa, 'intensity') FROM patches WHERE id = 7;

5.0000000000000000

6.3.14. ST _patchMax
& pcpatchMRPFFBpcpoint E—BHAEENRKE,
Bk

numeric ST_patchMax(pcpatch pc, text dimname);

2
SHEWR ik
o] pcpatchid s,
dimname EENEMLE SR,
N

SELECT ST_PatchMax(pa, 'intensity') FROM patches WHERE id = 7;

125.0000000000000000

6.3.15. ST_patchMin
& pcpatchX R P B pcpoint E—E M4 E N &/IME,
BiE

181
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numeric ST_patchAvg(pcpatch pc, text dimname);

2H
SHEWR R
pc pcpatchy &,
dimname BENEMESZIR,
~pl

SELECT ST_PatchMin(pa, 'intensity') FROM patches WHERE id = 7;

0.25122

6.3.16. ST_pointN
R[Epcpatchtig EFS B pcpoint I &,
Bk

pcpoint ST_pointN(pcpatch pc, integer n);

2H
SHAMR R
pc pcpatchXy =,
BENFES, MIFE, MRERE, WhpcpatchBIREFF
n WRERIEE|N, FliNn=-2, N MpacpatchBIREFRIHEE2
i,
=Bl

SELECT ST_asText(ST_pointN(pa, 4)) FROM patches WHERE id = 7;

{"pcid":1,"pt":[-126.41,45.59,59,5]}

6.3.17. ST _sort
Y pcpatchh FrEpcpoint IR EM A EHTHER, IREFBIpcpatch,
Bk

pcpatch ST_sort(pcpatch pc, text[] dimnames);
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2#
SHEIR iR
pc pcpatchX &R,
dimnames BHHEEZREE,
i

update patches set pa=ST_Sort(pa, Array['y','x']);

(1 rows)

6.3.18. ST _range
KRB pcpatchth NIEE Fp S start IR BInpcpoint, R[EIF&pcpatch,
BiE

pcpatch ST_range(pcpatch pc, integer start, integer n);

28

BHER R

pc pcpatchi &,

start EENpcpointFS, EHMIHEA.

n BERFS (B885) #EHpcpoint MY,
N

update patches set pa=ST_range(pa, 2, 16);

(1 rows)

6.3.19. ST setPcid
#EpcpatchXd RiZ EFHfschema, REFHHEIpcpatch,
BiE

pcpatch ST_setPcid(pcpatch pc, integer pcid, float8 def default 0.0);
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SHER ik
pc pcpatchy .,
pcid Fitlschema IDE, ¥ BEZEpointcloud_formats,

EEME, stXEHschemathFEMAEIRIschemah Rz

def RS, RAZIEEE, ZIEEENBIAMERO.0,
R
ZEIBNschemath ZEMF N schematbt R EENE A BHES,
]

update patches set pa=ST_setPcid(pa, 2, 0.0);

(1 rows)

6.3.20. ST _transform

¥ pcpatchy KRR A FHschema, REFHHIpcpatch,
BiE

pcpatch ST_transform(pcpatch pc, integer pcid, float8 def default 0.0);

2H
SHEWR R
pc pcpatchXy =,
pcid #r#schema ID{E, kB pointcloud_formats,
def BEE, HXEHNschemab FEMEIBNschemah R7F
EREES, RAZIEEE, ZIEEENRIAMER0.0,
R

5st_setpcid REIIHL A E, st_transformAiFiEpcpat chBERIEF Nschemah #EENERIE. . R
BT,

BN

update patches set pa=ST_transform(pa, 2, 0.0);

(1 rows)
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6.3.21. ST _unCompress
¥pcpatchW SR E .,
EiA

pcpatch ST_unCompress(pcpatch pc);

2#

SHER R

pc pcpatchXy £,
i A&

FrEiR[Epcpatchd & HZEO, #EIR[Epcpatchii#B 2 feigschemathig BB E4E /535817 T K45,
B

SELECT ST_Uncompress(pa) FROM patches WHERE ST_NumPoints(pa) = 1;

01010000000000000001000000C8CEFFFFF8110000102700000A00

6.3.22. ST _union
¥ pcpatch#H AR S B pcpatchXT R,
EiA

pcpatch ST_union(pcpatchl] pcs);

2H

SHEWR R

pcs pcpatch#i4H,
=Bl

-- Compare npoints(sum(patches)) to sum(npoints(patches))
SELECT ST_NumPoints(ST_Union(pa)) FROM patches;
SELECT Sum(ST_NumPoints(pa)) FROM patches;

100

6.4. 0GC WKB#E
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6.4.1. ST _asBinary

iR [E pcpoint 3 R BwkbiE,
Bk

bytea ST_asBinary(pcpoint pt);

2H

SHEWR R

pt pPCPOINtXT &,
~fl

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

\x01010000800000000000c05fc000000000008046400000000000005f40

6.4.2. ST_envelopeAsBinary
R [EpcpatchXy R IMIERIWKbIE,
BE

bytea ST_envelopeAsBinary(pcpatch pc);

W

#

SHEW T3

[

pc pcpatchi &,

1 i
4MEAE A ganos geomet ryB2D geomet ryxF &R,

BN

SELECT ST_EnvelopeAsBinary(pa) FROM patches LIMIT 1;

\x0103000000010000000500000090c2f5285cbf5fc0el7a
142e4781464090c2f5285cbf5fc0ec51b81e858b46400ad7
a3703dba5fc0ec51b81e858b46400ad7a3703dba5fcOel7a
142e4781464090c2f5285cbf5fc0el7al4ae47814640
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6.4.3. ST _boundingDiagonalAsBinary
IR [Elpcpat chXt RIMIAEXS F 4 BIwkbiE
Bk
bytea ST_boundingDiagonalAsBinary(pcpatch pc);
2H

SHEWR 13

5%

pc pcpatchX £,

1R
4MEIES 2D geometry,

Nl

SELECT ST_BoundingDiagonalAsBinary( ST_Patch(ARRAY[ ST_MakePoint(1, ARRAYI[0.,0.,0.,10.]), ST_MakePoi
nt(1, ARRAY[1.,1.,1.,10.]), ST_MakePoint(1, ARRAY[10.,10.,10.,10.])1));

\x01020000a0€6100000020000000000000000000000000000000000000000000000000000000000000000002440
00000000000024400000000000002440

6.5. =B X R B
6.5.1. ST _intersects

WA D pepat chXt R BMSMUIER B
Bk

boolean ST_intersects(pcpatch ppl, pcpatch pp2);
boolean ST_intersects(geometry g, pcpatch ppl);

2

SHEWR iR

pp1 pcpatchy K1,

pp2 pcpatchsg %2,

g ganos geometryfgeometrysi s,
~Bl
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-- Patch should intersect itself

SELECT ST_Intersects(
'01010000000000000001000000C8CEFFFFF8110000102700000A00"::pcpatch,
'01010000000000000001000000C8CEFFFFF8110000102700000A00"::pcpatch);

6.6. =18

6.6.1. ST_intersection
Bpcpatch RMA TN /LAY SHTHERLE, REBARLEFHFpcpatchi R,
BE

pcpatch ST_intersection(pcpatch pc, geometry geom);

W

#

SHEW ik

[

pc pcpatchi &,

geom ganos geometrydygeometryxi&,

Nl

SELECT ST_AsText(ST_Explode(ST_Intersection(
pa,
'SRID=4326;POLYGON((-126.451 45.552,-126.42 47.55, -126.40 45.552, -126.451 45.552))"::geometry

)
FROM patches WHERE id = 7;
st_astext

{"pcid":1,"pt":[-126.44,45.56,56,5]}
{"pcid™:1,"pt":[-126.43,45.57,57,5]}
{"pcid":1,"pt":[-126.42,45.58,58,5]}
{"pcid":1,"pt":[-126.41,45.59,59,5]}
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7.Trajectory SQL&#
7.1. AR

AREFHERENBTrajectory SQLEVE AR,

TrajectoryX %

B

Trajectory Point

Trajectory Object

Trajectory Timeline
Trajectory Spatial

Trajectory Leaf
Trajectory Attributes

Trajectory Attribute
Field

Trajectory Field Value

Trajectory Events

MR REEWT,

EiEipu

WlR, RHEHNNKERTNZAENZSBNESHTHNEEEEARNNE=NR, B
h=EVES T ZHESIRE ZEYR, BUEXPFSFREEE,

MR, 2RA—RINGE. ABEEHARNERE. =8, BYE. SHNSHEX
E

HINE A FE : BTE B ) _EE L BT BE R .
MBREN R, HIBESE EBNGeometryX R, BE Alinestring,
MM F, XBERHNBEPoInt, BIEHNREENFNZNZENVE.,

NERMEER (UTEHREYE) , BHNKREARNERLAEENEMRER, iz
EER. HRERE.

HmEMFR (UTEHRFR) , MEBEPHENFR, KNREFR, HEEEF
BRENNMSRER N,

NEREME, EEEERE —HAENFRIE.

MRS, ERBTRPEKENTONEYS, SETRNEPRIBEG. MESE
. PIEERE, BEHRBIDNSEHIEAEMN.

189

> MA4RRZA: 20211103

PolarDB PostgreSQL



PolarDB PostgreSQL = ¥UERE- Trajectory SQLE#E

Trajectory Object
* Time
1 2 13 t4 t5 t6 t7 18 19
¥oA
(S S S | | AN S S
fl\ ] i ] i i i ] ]
name1:valuei 1:ti
Attributes: Name2:ivalue2 gg:zz:mz;
name3:value3 Events: typed:time3
nameN:valueN n,rpeh'll_:'lfimeM

BoxNdfX&

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

BoxNAf RFRENZ PN —NSHTHERE, HBHE xy,z (@) t (8iE) S04 LR &/IMER]
RAEXRT. BMERESSNEETREAR, ANEMERCRX, yEERFR, AENTTREIERX. V.
z, tOPNEENER.

AEEWNREAEMERR—IEIEEE, AEWRBIIR BN EXENIIEBRAERBEES.
BN TEME—RE xyt TEPHNESHHABNEX NRSIEERE,

S EEFEREENT,

7Q7'Y
X

7.2. MiE R
7.2.1. 1335 R EME AR

H3E BR £ €1 5 FJSONEYE £ 40 A9 3E IZ X SR B9 BR $UR HLTRIE N BR 44
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PolarDB PostgreSQL

7.2.2. ST _append
1) 3135 B AN BER R B F 3

Bk

trajectory ST_append(trajectory traj, geometry spatial, timestamp[] timespan, text str_attrs_json);
trajectory ST_append(trajectory traj, trajectroy tail) ;

¥
SHER
traj
spatial
timespan
str_attrs_json

tail

N

R
REIE,
EMOREEENR,

BINAIEEY Y [B504E, DT ABEES,
BAMMBHEMESR, 20 ST_makeTrajectory,

BB,

191
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With traj AS ( Select ST_makeTrajectory('STPOINT', 'LINESTRING(1 1,6 6, 9 8)'::geometry, '[2010-01-01 11:30,
2010-01-01 15:00)"::;tsrange, '{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable
":true,"value": [120, 130, 140]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120, 130,
140]}, "bearing": {"type": "float", "length": 8, "nullable" : false,"value": [120, 130, 140]}, "acceleration": {"type
":"string", "length": 20, "nullable" : true,"value": ["120", "130", "140"]}, "active": {"type": "timestamp", "null
able" : false,"value": ["Fri Jan 01 14:30:00 2010", "Fri Jan 01 15:00:00 2010", "Fri Jan 01 15:30:00 2010"1}}, "eve
nts": [{"1": "Fri Jan 01 14:30:00 2010"}, {"2" : "Fri Jan 01 15:00:00 2010"}, {"3" : "Fri Jan 01 15:30:00 2010"}]}") a
, ST_makeTrajectory('STPOINT', 'LINESTRING(7 7,3 4,1 5)"::geometry, '[2010-01-02 15:30,2010-01-02 18:00)":
:tsrange, '{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value": [12
1,131, 141]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [121, 131, 141]}, "bearing": {"t
ype'": "float", "length": 8, "nullable" : false,"value": [121, 131, 141]}, "acceleration": {"type": "string", "length
":20, "nullable" : true,"value": ["121","131", "141"]}, "active": {"type": "timestamp", "nullable" : false,"value
": ["Fri Jan 02 14:30:00 2010", "Fri Jan 02 15:00:00 2010", "Fri Jan 02 15:30:00 2010"]}}, "events": [{"1" : "Fri Ja
n 02 14:30:00 2010"}, {"2" : "Fri Jan 02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:00 2010"}]}') b)Select ST_Appen
d(a, b) from traj;
st_append

{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"2010-01-01 11:30:00","end_time":

"2010-01-02 18:00:00","spatial":"LINESTRING(1 1,6 6,9 8,7 7,3 4,1 5)","timeline":["2010-01-01 11:30:00","2010-
01-01 13:15:00","2010-01-01 15:00:00","2010-01-02 15:30:00","2010-01-02 16:45:00","2010-01-02 18:00:00"],"a
ttributes":{"leafcount":6,"velocity":{"type":"integer","length":2,"nullable":true,"value":[120,130,140,121,13
1,141]},"accuracy":{"type":"float","length":4,"nullable":false,"value":[120.0,130.0,140.0,121.0,131.0,141.0]},"
bearing":{"type":"float","length":8,"nullable":false,"value":[120.0,130.0,140.0,121.0,131.0,141.0]},"accelerati
on":{"type":"string","length":20,"nullable":true,"value":["120","130","140","121","131","141"]},"active":{"t

ype":"timestamp","length":8,"nullable":false,"value":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01
-01 15:30:00","2010-01-02 14:30:00","2010-01-02 15:00:00","2010-01-02 15:30:00"]}},"events":[{"1":"2010-01-0
114:30:00"},{"2":"2010-01-01 15:00:00"},{"3":"2010-01-01 15:30:00"},{"1":"2010-01-02 14:30:00"},{""2":"2010-0

1-02 15:00:00"},{"3":"2010-01-02 15:30:00"}]}}

(1 row)

7.2.3. ST_makeTrajectory
HE— MrajectoryXt 52,
Bk

trajectory ST_makeTrajectory (leaftype type, geometry spatial, tsrange timespan , cstring attrs_json);
trajectory ST_makeTrajectory (leaftype type, geometry spatial, timestamp start, timestamp end, cstringa
ttrs_json);

trajectory ST_makeTrajectory (leaftype type, geometry spatial, timestamp[] timeline, cstringattrs_json );
trajectory ST_makeTrajectory (leaftype type, float8[] x, float8[] y, integer srid, timestamp[] timeline, text[] a
ttr_field_names, int4[] attr_int4, float8[] attr_float8, text[] attr_cstring , anyarrayattr_any );

2#
SHEM iR
type HIREIZER, BRIRZ$F ST_POINT,
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SHER R

spatial ETF LineString/Point B B HRZS BIXT R ,
timespan BEF IR RIS R tsrange,

start R FF R BY 18

end B E E5 R A8

timeline BB E RS, HENFAMlinestringt R E—,
attrs_json HIEEMMEBEM, JSONRR, aTANZE,
attr_field_names ERPTEMENEFRER (H4A) .

X B FHZNANREXLR ($4H) .

y BFAZNANREyRIE (84) .

srid NE=EEE, DRAFHE.

1. attr_jsonB9&=X A :
{

"leafcount": 3,
"attributes": {

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

120,

null,

140
1

}’

"accuracy": {
"type": "float",
"length": 4,
"nullable": false,
"value": [

120,

130,

140
]

|3

"bearing": {
"type": "float",
"length": 8,
"nullable": false,
"value": [

120,
130,
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140
]
|3
"vesname": {
"type": "string",
"length": 20,
"nullable": true,
"value": [
"dsff",
"fgsd",
null
1
|3
"active": {
"type": "timestamp",
"nullable": false,
"value": [
"Fri Jan 01 14:30:00 2010",
"Fri Jan 01 15:00:00 2010",
"FriJan 01 15:30:00 2010"

]
}
|3
"events": [
{
"1":"Fri Jan 01 14:30:00 2010"
|3
"2":"Fri Jan 01 15:00:00 2010"
|3
{
"3":"Fri Jan 01 15:30:00 2010"
}
]

}
leaf count HBE SHMBADE, DASspatialRPESHTAAME—H, ANCESI BN
FRESHTREDNYN, MEBETRIMHBLA—I;
attributes AEME, BFEEMENFTRENRERS, Sleafcount@FNEE, BEHEEXRENK:
o BHERRZRZ601FEH,;
o typeNFEHEE, FiFinteger, float, string, timestamp, boolEFPEIELEE ;

o lengthAZERKE, integerkFHKERNT. 2. 4, 8; floatZiFKE N4, 8; stringtfHEXKE, &
EENBRAKEN6S, RAKERN253, ZKEBAFRHIMMI, FESXRENERIRR;
timestampiE oI RIEE, EIAA8; boolKETUREE, BIAAI;

o nullableAZREBTAWFANZE, trueARIFNRZE, falseRARTFNE, BINMENtrue;
o valueAZRERFYI, FAJSONSAERIE, ENTEENZTANUIRIE,

events AHITEH, BSONSERASNEM, $AETERE)SONE "key:value” FiX, keynEH
B, valuenEHE,

2. NREANRESH A timespan & start, end, UEREspatiald REIDMHOHITIEE.
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3. MBEFRARFHERIFRER, TTUABE X MakeTrajectory® ¥, BIAMNAEESH, EENSHOILIR
PESLIRIE T EH

CREATE OR REPLACE FUNCTION _ST_MakeTrajectory(type leaftype, x float8[], y float8[], srid integer, ti
mespan timestamp(],

attrs_name cstring[], attrl float8[], attr2 float4[], attr3 timestamp])

RETURNS trajectory

AS 'Slibdir/libpg-trajectoryxx','sqltr_traj_make_all_array'

LANGUAGE 'c' IMMUTABLE Parallel SAFE;

Nl

-- (1) ST_MakeTrajectory with timestamp range

select ST_MakeTrajectory('STPOINT'::leaftype, st_geomfromtext('LINESTRING (114 35,115 36, 116 37)', 4326
), '[2010-01-01 14:30,2010-01-01 15:30)"::tsrange, '{"leafcount":3,"attributes":{"velocity": {"type": "integer",
"length": 2,"nullable" : true,"value": [120, 130, 140]}, "accuracy": {"type": "float", "length": 4, "nullable" : fals
e,"value": [120, 130, 1401}, "bearing": {"type": "float", "length": 8, "nullable" : false,"value": [120, 130, 140]}, "
vesname": {"type": "string", "length": 20, "nullable" : true,"value": ["adsf", "sdf", "sdfff"]}, "active": {"type":
"timestamp", "nullable" : false,"value": ["Fri Jan 01 14:30:00 2010", "Fri Jan 01 15:00:00 2010", "Fri Jan 01 15:
30:002010"]}}, "events": [{"1" : "FriJan 01 14:30:00 2010"}, {"2" : "Fri Jan 01 15:00:00 2010"}, {"3" : "Fri Jan 01
15:30:00 2010"}]}); st_maketrajectory

{"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"2010-01-01 14:30:00","end_time":
"2010-01-01 15:30:00","spatial":"SRID=4326;LINESTRING(114 35,115 36,116 37)","timeline":["2010-01-01 14:3
0:00","2010-01-01 15:00:00","2010-01-01 15:30:00"],"attributes":{"leafcount":3,"velocity":{"type":"integer","
length":2,"nullable":true,"value":[120,130,140]},"accuracy":{"type":"float","length":4,"nullable":false,"valu
€":[120.0,130.0,140.01},"bearing":{"type":"float","length":8,"nullable":false,"value":[120.0,130.0,140.0]},"ves
name":{"type":"string","length":20,"nullable":true,"value":["adsf","sdf","sdfff"]},"active":{"type":"timesta
mp","length":8,"nullable":false,"value":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"]
1}, "events":[{"1":"2010-01-01 14:30:00"},{"2":"2010-01-01 15:00:00"},{"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": {"ty
pe": "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": [1
20, 130, 140]}, "vesname": {"type": "string", "length": 20, "nullable" : true,"value": ["adsf", "sdf", "sdfff"]}, "a
ctive": {"type": "timestamp", "nullable" : false,"value": ["Fri Jan 01 14:30:00 2010", "Fri Jan 01 15:00:00 2010"
, "FriJan 01 15:30:00 2010"]}}, "events": [{"1" : "Fri Jan 01 14:30:00 2010"}, {"2" : "Fri Jan 01 15:00:00 2010"}, {"
3":"FriJan 01 15:30:00 2010"}]}'); st_maketrajectory

{"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"2010-01-01 14:30:00","end_time":

"2010-01-01 15:30:00","spatial":"SRID=4326;LINESTRING(114 35,115 36,116 37)","timeline":["2010-01-01 14:3

0:00","2010-01-01 15:00:00","2010-01-01 15:30:00"],"attributes":{"leafcount":3,"velocity":{"type":"integer","
length":2,"nullable":true,"value":[120,130,140]},"accuracy":{"type":"float","length":4,"nullable":false,"valu

€":[120.0,130.0,140.01},"bearing":{"type":"float","length":8,"nullable":false,"value":[120.0,130.0,140.0]},"ves
name":{"type":"string","length":20,"nullable":true,"value":["adsf","sdf","sdfff"]},"active":{"type":"timesta

mp","length":8,"nullable":false,"value":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"]
1,"events":[{"1":"2010-01-01 14:30:00"},{"2":"2010-01-01 15:00:00"},{"3":"2010-01-01 15:30:00"}1}}

(1 row)
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-- (3) ST_MakeTrajectory with timestamp array

select ST_MakeTrajectory('STPOINT'"::leaftype, st_geomfromtext('LINESTRING (114 35, 115 36, 116 37)', 4326
), ARRAY['2010-01-01 14:30"::timestamp, '2010-01-01 15:00"::timestamp, '2010-01-01 15:30":;timestamp], '{"lea
fcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value": [120, 130, 140]}, "a
ccuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120, 130, 140]}, "bearing": {"type": "float", "l
ength": 8, "nullable" : false,"value": [120, 130, 140]}, "vesname": {"type": "string", "length": 20, "nullable" : tr
ue,"value": ["adsf", "sdf", "sdfff"]}, "active": {"type": "timestamp", "nullable" : false,"value": ["Fri Jan 01 14:3
0:002010", "Fri Jan 01 15:00:00 2010", "Fri Jan 01 15:30:00 2010"1}}, "events": [{"1" : "Fri Jan 01 14:30:00 2010

"L {"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 14:30:00","end_time":
"2010-01-01 15:30:00","spatial":"SRID=4326;LINESTRING(114 35,115 36,116 37)","timeline":["2010-01-01 14:3
0:00","2010-01-01 15:00:00","2010-01-01 15:30:00"],"attributes":{"leafcount":3,"velocity":{"type":"integer","
length":2,"nullable":true,"value":[120,130,140]},"accuracy":{"type":"float","length":4,"nullable":false,"valu
€":[120.0,130.0,140.01},"bearing":{"type":"float","length":8,"nullable":false,"value":[120.0,130.0,140.0]},"ves
name":{"type":"string","length":20,"nullable":true,"value":["adsf","sdf","sdfff"]},"active":{"type":"timesta
mp","length":8,"nullable":false,"value":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"]
},"events":[{"1":"2010-01-01 14:30:00"},{"2":"2010-01-01 15:00:00"},{"3":"2010-01-01 15:30:00"}]}}
(1 row)
-- (4) json is null
select ST_MakeTrajectory('STPOINT'::leaftype, st_geomfromtext('LINESTRING (114 35,115 36, 116 37)', 4326
), '[2010-01-01 14:30,2010-01-01 15:30)"::tsrange, null);

st_maketrajectory

{"trajectory":{"leafsize":3,"starttime":"Fri Jan 01 14:30:00 2010","endtime":"Fri Jan 01 15:30:00 2010","spati
al":"LINESTRING(114 35,115 36,116 37)","timeline":["Fri Jan 01 14:30:00 2010","Fri Jan 01 15:00:00 2010","Fri
Jan 01 15:30:00 2010"]}}
(1 row)
-- (5) ST_MakeTrajectory make from points
select st_makeTrajectory('STPOINT"::leaftype, ARRAY[1::float8], ARRAY[2::float8], 4326, ARRAY['2010-01-01 1
1:30"::timestamp], ARRAY['velocity'], ARRAY[1::int4], NULL, NULL, NULL::anyarray);

st_maketrajectory

{"trajectory":{"version":1,"type":"STPOINT","leafcount":1,"start_time":"2010-01-01 11:30:00","end_time":"
2010-01-01 11:30:00","spatial":"SRID=4326;POINT(1 2)","timeline":["2010-01-01 11:30:00"],"attributes":{"leaf
count":1,"velocity":{"type":"integer","length":4,"nullable":true,"value":[1]}}}}

(1 row)

7.3. g ST RE
7.3.1. ST_attrDeduplicate

EENDRMEFRER, HRZBEEFZRIEEENNDTR, WEERER/MRRE, REHMIREIHNE,
8k

trajectory ST_attrDeduplicate(trajectory traj, cstring attr_field_name);

-
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S
SHER R
traj HIBITR
attr_field_name BENEMEEZR.
=Bl

select st_attrDeduplicate(ST_makeTrajectory('STPOINT'::leaftype, 'LINESTRING(-179.48077 51.72814,-179.4
673151.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845
51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.8
2505,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRAY[
'2017-01-15 09:06:39"::timestamp,'2017-01-15 09:13:39','2017-01-15 09:14:48','2017-01-15 09:16:28','2017-01-1
509:17:48','2017-01-15 09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28','2017-01-15 09:34:40','2017-01-15
09:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 0
9:48:49','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "float", "length": 4, "null
able" : false,"value": [23.0,23.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.0]}}}' ),'headi
ng') as traj;
traj

{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"2017-01-15 09:17:48","end_time":
"2017-01-1521:18:30","spatial":"LINESTRING(-179.45943 51.75736,-179.44845 51.77

186,-179.40751 51.82223,-179.40497 51.82505,-179.39499 51.83709)","timeline":["2017-01-15 09:17:48","2017
-01-1509:23:19","2017-01-15 09:38:09","2017-01-15 09:39:18","2017-01-15 21:18:3
0"],"attributes":{"leafcount":6,"heading":{"type":"float","length":4,"nullable":false,"value":[23.0,21.0,72.0,
73.0,74.0,73.01}}}

(L row)

7.3.2. ST _Compress
Ftrajectory RIZ—EMNEITESE
&k

trajectory ST_Compress (trajectory traj, float8 dist);

trajectory ST_Compress (trajectory traj, float8 dist, float8 angle, float8 acceleration);
trajectory ST_Compress (trajectory traj, float8 dist, float8 angle, float8 acceleration, cstring velocity_field);

2
SHEWR Eizipu
traj JRIGHIE,
dist RAEBHEBEAE, BEFUTURBIEEE LHBEFES,
angle RERBERE, BERUTMURENTBRECRANPLR.,
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SHEM iR

acceleration MEERE, EEEUMMFEERETUMRANNIBTR,

velocity_field MIBPHRERMER, BERAZEEITEMRE.,
R

RFEENRENPBHTERES, BOEHEEHNENR.

o ¥i—: BEZHEBRESEH#ITES, RERBPOZBONEFES, MTHER. MEERFHFHEE
EERHNNTRE T RESEMR,

o XX ULENEEZEHEBREEHE. AEREEHE. MEERE="SHNNDHITESE, ERE
NE=EEAEBNEN, TURBLTAEURAREEEZURANERNDTR . hIUEE=1MSH+
BEET—NEE AN EERTES.

o KX=: DIRFETHAZ, ATHREMTSEREFRNER, BEREFRENE, BERERE
BEETENERINERE,

Nl

--BIEEUE

Create table If not exists traj_test(id integer, mmsi integer,traj trajectory);

INSERT INTO traj_test(mmsi, traj) VALUES(477027500,ST_makeTrajectory('STPOINT'::leaftype, 'LINESTRING(
-179.48077 51.72814,-179.47416 51.73714,-179.47187 51.74027,-179.46964 51.74325,-179.46731 51.74634,-179.
46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.77186,-179.4341
951.78977,-179.42595 51.80094,-179.42343 51.80411,-179.42078 51.80719,-179.41821 51.81025,-179.41562 51.
81308,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.8279
6,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709,-179.39264 51.84023,-179.39037 51.84333,-17
9.38699 51.84791,-179.38467 51.85114,-179.38216 51.85439,-179.37997 51.85762,-179.37772 51.86144,-179.37
474 51.86568,-179.37219 51.86869,-179.36983 51.87156,-179.36755 51.87467,-179.36001 51.88423,-179.35754
51.88712,-179.34216 51.90644,-179.33935 51.90995,-179.33704 51.91298,-179.18826 52.10105,-179.18096 52.1
1031,-179.17504 52.11786,-179.16482 52.12996,-179.16233 52.13289,-179.15967 52.13590,-179.14599 52.15132
,-177.76666 52.85042,-177.48459 52.89898,-177.47841 52.90001,-177.47319 52.90084,-177.46251 52.90268,-177
.38188 52.91595,-177.37102 52.91765,-177.36378 52.91877,-177.34492 52.92173,-177.33217 52.92364,-177.325
8152.92468,-177.31238 52.92697,-177.03751 52.97394,-176.93063 52.99160,-176.92406 52.99265,-176.91471 5
2.99423,-176.90643 52.99554,-176.89912 52.99674,-176.89246 52.99791,-176.88342 52.99942,-176.87697 53.00
060,-176.86594 53.00256,-176.85946 53.00370,-176.85294 53.00481,-176.84640 53.00592,-176.83985 53.00705,-
176.83238 53.00830,-176.82589 53.00950,-176.81848 53.01084,-176.80553 53.01310,-176.79879 53.01419,-176.
79115 53.01548,-176.78466 53.01668,-176.77901 53.01765,-176.77256 53.01879,-176.76301 53.02039,-176.7564
953.02141,-176.74700 53.02296,-176.73757 53.02450,-176.71683 53.02795,-176.70741 53.02950,-176.68481 53.
03327)"::geometry, ARRAY['2017-01-15 09:06:39"::timestamp,'2017-01-15 09:10:08"::timestamp,'2017-01-15 09
:11:20"::timestamp,'2017-01-15 09:12:29"::timestamp,'2017-01-15 09:13:39"::timestamp,'2017-01-15 09:14:48"::
timestamp,'2017-01-15 09:16:28'"::timestamp,'2017-01-15 09:17:48"::timestamp,'2017-01-15 09:19:48'::timesta
mp,'2017-01-15 09:23:19'"::timestamp,'2017-01-15 09:30:28"::timestamp,'2017-01-15 09:34:40"::timestamp,'20
17-01-15 09:35:49'"::timestamp,'2017-01-15 09:36:59"::timestamp,'2017-01-15 09:38:09'::timestamp,'2017-01-1
509:39:18"::timestamp,'2017-01-15 09:40:40'"::timestamp,'2017-01-15 09:41:49"::timestamp,'2017-01-15 09:42:
58'::timestamp,'2017-01-15 09:44:08"::timestamp,'2017-01-15 09:45:18"::timestamp,'2017-01-15 09:46:29"::tim
estamp,'2017-01-15 09:47:38"::timestamp,'2017-01-15 09:48:49"::timestamp,'2017-01-15 09:49:58"::;timestamp
,'2017-01-15 09:51:08"::timestamp,'2017-01-15 09:52:49"::timestamp,'2017-01-15 09:53:58"::timestamp,'2017-
01-15 09:55:09"::;timestamp,'2017-01-15 09:56:18'"::timestamp,'2017-01-15 09:57:38"::timestamp,'2017-01-15 0
9:59:09"::timestamp,'2017-01-15 10:00:20"::timestamp,'2017-01-15 10:01:29"::timestamp,'2017-01-15 10:02:39'
::timestamp,'2017-01-15 10:06:29"::timestamp,'2017-01-15 10:07:40'"::timestamp,'2017-01-15 10:15:00"::timest
amp,'2017-01-15 10:16:20"::timestamp,'2017-01-15 10:17:29"::timestamp,'2017-01-15 11:30:09'::timestamp,'2
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017-01-1511:33:58"::timestamp,'2017-01-15 11:36:58"::timestamp,'2017-01-15 11:42:00"::timestamp,'2017-01-
1511:43:10"::timestamp,'2017-01-15 11:44:20"::timestamp,'2017-01-15 11:50:28"::timestamp,'2017-01-15 18:0
1:00"::timestamp,'2017-01-15 18:54:13"::timestamp,'2017-01-15 18:55:21"::timestamp,'2017-01-15 18:56:22"::ti
mestamp,'2017-01-15 18:58:21"::timestamp,'2017-01-15 19:13:21"::timestamp,'2017-01-15 19:15:21"::timesta
mp,'2017-01-15 19:16:41"::timestamp,'2017-01-15 19:20:11"::timestamp,'2017-01-15 19:22:31"::timestamp,'20
17-01-1519:23:41"::timestamp,'2017-01-15 19:26:10"::timestamp,'2017-01-15 20:15:49'"::timestamp,'2017-01-1
520:34:39"::timestamp,'2017-01-15 20:35:49'"::timestamp,'2017-01-15 20:37:30"::timestamp,'2017-01-15 20:39:
00'::timestamp,'2017-01-15 20:40:19"::timestamp,'2017-01-15 20:41:30"::timestamp,'2017-01-15 20:43:08"::tim
estamp,'2017-01-15 20:44:19":;timestamp,'2017-01-15 20:46:19":;timestamp,'2017-01-15 20:47:29"::;timestamp
,'2017-01-15 20:48:40"::timestamp,'2017-01-15 20:49:49"::timestamp,'2017-01-15 20:50:59"::timestamp,'2017-
01-1520:52:21"::;timestamp,'2017-01-15 20:53:29'"::timestamp,'2017-01-15 20:54:50"::timestamp,'2017-01-15 2
0:57:09"::timestamp,'2017-01-15 20:58:20"::timestamp,'2017-01-15 20:59:40'::timestamp,'2017-01-15 21:00:49'
::timestamp,'2017-01-15 21:01:50"::timestamp,'2017-01-15 21:02:58"::timestamp,'2017-01-15 21:04:40"::timest
amp,'2017-01-15 21:05:50"::timestamp,'2017-01-15 21:07:29"::timestamp,'2017-01-15 21:09:11"::timestamp,'2
017-01-1521:12:49"::timestamp,'2017-01-15 21:14:30"::timestamp,'2017-01-15 21:18:30"::timestamp], '{"leafc
ount": 89,"attributes" : {"sog" : {"type":"float","length":8,"nullable":false,"value":[10.5,10.4,10.5,10.7,10.8,1
0.3,10.7,10.4,10.5,10.1,10.2,11.0,11.2,10.8,10.3,10.3,10.1,10.7,10.6,10.0,10.3,10.5,10.6,10.3,10.8,10.9,10.8,10.8,
10.8,11.0,11.2,11.2,10.3,10.2,10.8,10.0,10.4,10.7,10.2,10.6,9.1,10.2,10.1,9.7,10.4,10.6,9.9,12.3,12.1,12.0,12.0,12.
2,12.3,12.2,12.3,12.2,12.3,12.2,12.2,12.8,12.8,12.9,12.5,12.6,12.5,12.6,12.6,12.3,12.6,12.6,12.5,12.7,12.8,12.5,12
.7,12.5,12.8,13.0,12.9,12.6,12.9,12.8,12.7,12.8,13.0,12.7,12.8,12.6,12.7]}, "cog" : {"type":"float","length":8,"nul
lable":false,"value":[23.3,25.7,25.9,23.6,25.3,24.1,23.0,21.6,20.7,24.8,22.4,28.5,23.1,30.3,26.2,28.1,25.1,28.7,31
.4,28.2,30.4,29.4,29.2,23.0,25.1,25.1,23.5,22.7,27.1,23.3,19.2,27.1,31.0,28.8,22.0,30.1,24.6,26.2,26.7,24.7,26.8,2
9.5,19.9,30.1,28.8,28.7,30.0,74.2,69.1,75.2,81.3,81.3,80.1,72.6,82.4,74.2,74.9,67.7,73.4,74.2,72.2,80.5,78.6,77.3,
70.9,80.1,85.4,71.9,67.0,77.5,77.5,72.2,70.5,72.6,70.8,77.8,71.2,71.2,73.8,75.4,67.1,77.5,74.3,76.9,80.1,72.8,76.0
,15.4,72.9]},"heading" : {"type":"float","length":8,"nullable":false,"value":[22.0,23.0,23.0,23.0,23.0,21.0,21.0,
25.0,24.0,26.0,25.0,27.0,28.0,29.0,31.0,30.0,28.0,29.0,29.0,28.0,28.0,27.0,24.0,24.0,25.0,25.0,25.0,26.0,25.0,24.0
,25.0,29.0,31.0,28.0,29.0,31.0,28.0,29.0,29.0,29.0,27.0,27.0,26.0,26.0,26.0,27.0,27.0,69.0,71.0,72.0,72.0,71.0,73.
0,72.0,72.0,72.0,72.0,71.0,71.0,72.0,72.0,72.0,73.0,72.0,71.0,72.0,72.0,72.0,71.0,72.0,72.0,73.0,71.0,72.0,71.0,72
.0,73.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.0,73.0,73.01}}}"));
BB ESE
select st_compress(traj,0.001) as traj from traj_test;

traj

{"trajectory":{"version":1,"type":"STPOINT","leafcount":8,"start_time":"2017-01-15 09:06:39","end_time":
"2017-01-1521:18:30","spatial":"LINESTRING(-179.48077 51.72814,-179.42595 51.80094,-179.39734 51.83398,-
179.37474 51.86568,-179.17504 52.11786,-179.14599 52.15132,-177.76666 52.85042,-176.68481 53.03327)","ti
meline":["2017-01-15 09:06:39","2017-01-15 09:34:40","2017-01-15 09:47:38","2017-01-15 09:59:09","2017-01-
1511:36:58","2017-01-15 11:50:28","2017-01-15 18:01:00","2017-01-15 21:18:30"],"attributes":{"leafcount":8,
"sog":{"type":"float","length":8,"nullable":false,"value":[10.5,11.0,10.6,11.2,10.1,9.9,12.3,12.7]},"cog":{"type
":"float","length":8,"nullable":false,"value":[23.3,28.5,29.2,27.1,19.9,30.0,74.2,72.9]},"heading":{"type":"floa
t","length":8,"nullable":false,"value":[22.0,27.0,24.0,29.0,26.0,27.0,69.0,73.0] }}}}
(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":"2017-01-15 21:18
:30","spatial":"LINESTRING(-179.48077 51.72814,-179.42595 51.80094,-179.39734 51.83398,-179.37474 51.865
68,-179.17504 52.11786,-179.14599 52.15132,-177.76666 52.85042,-176.68481 53.03327)","timeline":["2017-01
-1509:06:39","2017-01-15 09:34:40","2017-01-15 09:47:38","2017-01-15 09:59:09","2017-01-15 11:36:58","201
7-01-15 11:50:28","2017-01-15 18:01:00","2017-01-15 21:18:30"],"themeline":{"leafs":8,"sog":[10.5,11.0,10.6,1
1.2,10.1,9.9,12.3,12.7],"cog":[23.3,28.5,29.2,27.1,19.9,30.0,74.2,72.9],"heading":[22.0,27.0,24.0,29.0,26.0,27.0,
69.0,73.0]}}}

(1 row)

select st_compress(traj,0.001,5,0.3) as traj from traj_test;

0
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tra)

{"trajectory":{"version":1,"type":"STPOINT","leafcount":13,"start_time":"2017-01-15 09:06:39","end_time":
"2017-01-1521:18:30","spatial":"LINESTRING(-179.48077 51.72814,-179.42595 51.80094,-179.39734 51.83398,-
179.37474 51.86568,-179.35754 51.88712,-179.18826 52.10105,-179.17504 52.11786,-179.14599 52.15132,-177.
76666 52.85042,-177.47841 52.90001,-177.47319 52.90084,-176.83238 53.0083,-176.68481 53.03327)","timelin
e":["2017-01-15 09:06:39","2017-01-15 09:34:40","2017-01-15 09:47:38","2017-01-15 09:59:09","2017-01-15 10:
07:40","2017-01-15 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":{"leafcount":13,"
sog":{"type":"float","length":8,"nullable":false,"value":[10.5,11.0,10.6,11.2,10.4,9.1,10.1,9.9,12.3,12.0,12.0,1
2.5,12.7]},"cog":{"type":"float","length":8,"nullable":false,"value":[23.3,28.5,29.2,27.1,24.6,26.8,19.9,30.0,74.
2,75.2,81.3,72.6,72.9]},"heading":{"type":"float","length":8,"nullable":false,"value":[22.0,27.0,24.0,29.0,28.0,
27.0,26.0,27.0,69.0,72.0,72.0,72.0,73.0]}}}}

(1 row)

select st_compress(traj,0.001,5,1.1,'sog') as traj from traj_test;

traj

{"trajectory":{"version":1,"type":"STPOINT","leafcount":10,"start_time":"2017-01-15 09:06:39","end_time":
"2017-01-1521:18:30","spatial":"LINESTRING(-179.48077 51.72814,-179.42595 51.80094,-179.39734 51.83398,-
179.37474 51.86568,-179.33704 51.91298,-179.18826 52.10105,-179.17504 52.11786,-179.14599 52.15132,-177.
76666 52.85042,-176.68481 53.03327)","timeline":["2017-01-15 09:06:39","2017-01-15 09:34:40","2017-01-15 0
9:47:38","2017-01-15 09:59:09","2017-01-15 10:17:29","2017-01-15 11:30:09","2017-01-15 11:36:58","2017-01-
1511:50:28","2017-01-15 18:01:00","2017-01-15 21:18:30"],"attributes":{"leafcount":10,"sog":{"type":"float"
,"length":8,"nullable":false,"value":[10.5,11.0,10.6,11.2,10.6,9.1,10.1,9.9,12.3,12.7]},"cog":{"type":"float","le
ngth":8,"nullable":false,"value":[23.3,28.5,29.2,27.1,24.7,26.8,19.9,30.0,74.2,72.9]},"heading":{"type":"float",
"length":8,"nullable":false,"value":[22.0,27.0,24.0,29.0,29.0,27.0,26.0,27.0,69.0,73.0]}}}}

(1row)

7.3.3. ST_CompressSED
trajectoryXd RIZ—EMMEITESE,
A

trajectory ST_CompressSed (trajectory traj, float8 dist);

2H

SHER R

traj [RIGHITE,

dist KBRS EEE (SED) wmEEE, EERTUUIRBNIBRE LHBFER,
R

HHNDANNEESES (SE0) , AEBESHELRNIEHTERES, BEOEEENAENE.
BNl
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select st_compressSED(traj, 0.001) as traj from traj_test;
traj

{"trajectory":{"version":1,"type":"STPOINT","leafcount":12,"start_time":"2017-01-15 09:06:39","end_time":
"2017-01-1521:18:30","spatial":"LINESTRING(-179.48077 51.72814,-179.42595 51.80094,-179.39734 51.83398,-
179.37474 51.86568,-179.18826 52.10105,-179.16482 52.12996,-179.14599 52.15132,-177.76666 52.85042,-177.
47319 52.90084,-177.31238 52.92697,-177.03751 52.97394,-176.68481 53.03327)","timeline":["2017-01-15 09:0
6:39","2017-01-15 09:34:40","2017-01-15 09:47:38","2017-01-15 09:59:09","2017-01-15 11:30:09","2017-01-15
11:42:00","2017-01-15 11:50:28","2017-01-15 18:01:00","2017-01-15 18:56:22","2017-01-15 19:26:10","2017-01
-1520:15:49","2017-01-15 21:18:30"],"attributes":{"leafcount":12,"sog":{"type":"float","length":8,"nullable"
:false,"value":[10.5,11.0,10.6,11.2,9.1,9.7,9.9,12.3,12.0,12.2,12.8,12.7]},"cog":{"type":"float","length":8,"nulla
ble":false,"value":[23.3,28.5,29.2,27.1,26.8,30.1,30.0,74.2,81.3,73.4,74.2,72.9]},"heading":{"type":"float","len
gth":8,"nullable":false,"value":[22.0,27.0,24.0,29.0,27.0,26.0,27.0,69.0,72.0,71.0,72.0,73.0]}}}}

(1 row)

7.3.4. ST _deviation
HELBENNES RIENTZENREE.

18k

float8 ST_deviation(trajectory traj, trajectory after_oper_traj);

2H

SHER R

traj ERELRUPSE

after_oper_traj LEENPBNR (LLESREE) .
Bl

select st_deviation(traj, st_compress(traj,0.001)) from traj_test;
st_deviation

0.00919177345596219
(1 row)

7.3.5. ST sort

SBRE A FSINNE A ERHER, FREFNAER.
B

trajectory ST_sort(trajectory traj);

W

#
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SHER iR
traj MBI,
=Bl

select st_sort(ST_makeTrajectory('STPOINT"::leaftype, 'LINESTRING(-179.48077 51.72814,-179.46731 51.746
34,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.77186,-1
79.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.82505,-179.4
0242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRAY['2017-01-15
09:06:39"::timestamp,'2017-01-15 09:14:48'::timestamp,'2017-01-15 09:13:39"::timestamp,'2017-01-15 09:16:2
8'::timestamp,'2017-01-15 09:19:48'::timestamp,'2017-01-15 09:17:48'"::timestamp,'2017-01-15 09:23:19'"::time
stamp,'2017-01-15 09:34:40"::timestamp,'2017-01-15 09:30:28"::timestamp,'2017-01-15 09:36:59"::timestamp,’
2017-01-15 09:38:09"::timestamp,'2017-01-15 09:39:18"::timestamp,'2017-01-15 09:40:40"::timestamp,'2017-0
1-1509:47:38"::;timestamp,'2017-01-15 21:18:30"::timestamp,'2017-01-15 09:48:49'::timestamp], '{"leafcount":
16, "attributes” : {"heading" : {"type": "integer", "length": 4, "nullable" : false,"value":[0,1,2,3,4,5,6,7,8,9,10,1
1,12,13,14,15]}}}'));
st_sort

{"trajectory":{"version":1,"type":"STPOINT","leafcount":16,"start_time":"2017-01-15 09:06:39","end_time"
:"2017-01-1521:18:30","spatial":"LINESTRING(-179.48077 51.72814,-179.46502 51.7

4934,-179.46731 51.74634,-179.46183 51.75378,-179.4556 51.76273,-179.45943 51.75736,-179.44845 51.77186 -
179.41259 51.81643,-179.43419 51.78977,-179.41001 51.81941,-179.40751 51.82223,,-

179.40497 51.82505,-179.40242 51.82796,-179.39981 51.83095,-179.39499 51.83709,-179.39734 51.83398)","ti
meline":["2017-01-15 09:06:39","2017-01-15 09:13:39","2017-01-15 09:14:48","2017-
01-1509:16:28","2017-01-15 09:17:48","2017-01-15 09:19:48","2017-01-15 09:23:19","2017-01-15 09:30:28","2
017-01-1509:34:40","2017-01-15 09:36:59","2017-01-15 09:38:09","2017-01-15 09:

39:18","2017-01-15 09:40:40","2017-01-15 09:47:38","2017-01-15 09:48:49","2017-01-15 21:18:30"],"attributes
":{"leafcount":16,"heading":{"type":"integer","length":4,"nullable":false,"val
ue":[0,2,1,3,5,4,6,8,7,9,10,11,12,13,15,14]}}}}

(1 row)

7.3.6. ST_removeDriftPoints
i BRENE 2 5 TE B AR .
Bk

trajectory ST_removeDriftPoints(trajectory traj, float8 speed, float8 dist, interval offset);

2
SHER biz:puy
traj MBI R,
speed HERE (m/s) .
dist EERE (m) .
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SHEWR R
offset BN
BB

BBRNBNRPHFERENNER, HENREERNTR/REXTEHEspeed (K/F) , B5 E—HR
MEEEAFHEdst (k) , NEERATFEEffset, ZEREMVPBNER, ZNBIRELEE2MHN
DR, MRFRRNBARZSIERMNTR, WARBETWER,

S#speedB ANV EM N BRBEIMNITENSR, HENEEAK/P; BBEREtBMAK, B
E{Eoffset AK EERIE, NBLIRZESERKINAWGSS4, MRANZZEEER, BEMRIDNTE
EXRESEEREAst_setsrdiREPBNZ=HSEE, RESREZISETERE—HEKEES (21U
*) o

N

select id, st_leafcount(traj) from table_name where id =1;
id | st_leafcount
N

1] 53
(1 row)

update table_name set traj=st_removeDriftPoints(traj,25.72, 9620, interval '30 seconds') where id = 1;
--BR T 2N ERB R

select id, st_leafcount(traj) from table_name where id = 1;

id | st_leafcount

7.3.7. ST Split
RIVINRE—ZNB P AEE (F) Pk,
B

trajectory[] ST_Split(trajectory traj, geometry geom, float8 radius_of_buffer);
trajectory[] ST_Split(trajectory traj, text config);

W

#

SHER iR

traj BN EPBIR

geom AFIAPBNRENZEENSR, BaTRXZ#Fpoint, multipoint AP,
radius_of_buffer pointiEbufferf 3R (BAIAXK) .

config P HUBEIETR,,
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iR

o EI—:

ST_Split(trajectory traj, geometry geom, float8 radius_of_buffer)

RFBLENTLAXNKNPNENR, BEPASEN (F) KA, SETFNSMENKRNZELENR

AmultiZEBEY, RRNBET]

o KN _:

BB NZR,
ST_Split(trajectory traj, text config)

RIFRNRENAUT S NBN R, RETISER (F) NEHE. BRESUUTIERN, SRFML

BRECES, NOIEFE—TMN,

AR

cut_point.max_point

cut_point.even_divide

cut_edge.time_interval

cut_edge.geohash

drop_edge.temporal_length

drop_edge.spatial_distance
_2d

— = E
~EE

o FILANRID.

NEEF/AE (FEintervalz
), FALE,

IE1BEL

NEEF/AE (EintervalZ
),

FERE

P

BERSHNR, BNEERERLDFRA
PEFHIB,

BERERNBTASHEFIT (NRHN
BEABSNADTEEY, WEESFRBFM—F
FHL)

FEREENBEERE, BHBEBT LA
FFHNIT,

RBSH{IMNGeoHashE (FHRBRHIES

ZEEERR) WHEE, INNNMESSRT
HiEE & F—1GeoHashitg,

b 1) 8 P B 8 S AU BT I M BR

R EEEBISHNIMER (RR Z4ERK
EETHE) .
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buffer

o EMNNS: cut_point IR (WTEFR, EFETBRYIF) , cut_edgeEEENMEYIFLE
(NTEMRR, ELRABLIERTAC, EACRYIFF) , dop_edgeMlRERENLE (NTEFRR,
KERABEMIR) .

B
A
cut_point cut_edge drop_edge
T B, I I ¢ T T el T T T T e
| | | | | B‘j‘ |
! Lr| ! B | | s !
A
g 5 I c I s |
| o J e - S J

N

create table tr_split_traj(id integer, traj trajectory);

INSERT INTO tr_split_traj VALUES(3, ST_MakeTrajectory('STPOINT'"::leaftype, st_geomfromtext('LINESTRING
(99.027 29.7555,99.313 29.9975,99.852 30.0745,104.879 35.0795,105.044 35.1235,105.187 35.0685,109.906 35.0
795,110.071 35.1675,110.192 35.0355,110.544 35.0245,111.017 34.8045)', 4326), ARRAY['2010-01-01 14:30"::tim
estamp,'2010-01-01 15:00','2010-01-01 15:10','2010-01-01 15:20','2010-01-01 15:30','2010-01-01 15:40','2010-0
1-01 15:50','2010-01-01 16:00','2010-01-01 16:10','2010-01-01 16:20','2010-01-01 16:30'],'{"leafcount":11,"attri
butes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value": [120, 130, 140, 150, 160, 170, 180,
190, 200, 210, 22011}'));

calart id innAs #let cnlitldval rd manvafvrarmbAvEIMLIT TIDAINT/IAN 2N 1AE 2E 11N 2EVNY 22NNN\ ar frithtvail fra
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dxTicu 1y, uIIIICDL\DL_)plIt\LI aj, DL_SCUIIIII VITILCAL| MIVL I IFVINIT |1UV JOVU,1VJ J0J,11V JJ) ], £OUVU/]] ad d>uulLl aj v
m tr_split_traj;

id | su
btraj

e

3| {"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"Fri Jan 01 14:30:00 2010","end _
time":"Fri Jan 01 15:10:00 2010","spatial":"SRID=4326;LINESTRING(99.027 29.7555,99.313 29.9975,99.852 30.0
745)","timeline":["Fri Jan 01 14:30:00 2010","Fri Jan 01 15:00:00 2010","Fri Jan 01 15:10:00 2010"],"attributes
":{"leafcount":3,"velocity":{"type":"integer","length":2,"nullable":true,"value":[120,130,140]}}}}

3| {"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"Fri Jan 01 15:10:00 2010","end_
time":"Fri Jan 01 15:20:00 2010","spatial":"SRID=4326;LINESTRING(99.852 30.0745,104.879 35.0795)","timelin
e":["FriJan 01 15:10:00 2010","Fri Jan 01 15:20:00 2010"],"attributes":{"leafcount":2,"velocity":{"type":"inte
ger","length":2,"nullable":true,"value":[140,150]}}}}

3| {"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"Fri Jan 01 15:40:00 2010","end_
time":"Fri Jan 01 15:50:00 2010","spatial":"SRID=4326;LINESTRING(105.187 35.0685,109.906 35.0795)","timeli
ne":["Fri Jan 01 15:40:00 2010","Fri Jan 01 15:50:00 2010"],"attributes":{"leafcount":2,"velocity":{"type":"int
eger","length":2,"nullable":true,"value":[170,180]}}}}

3| {"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"Fri Jan 01 16:10:00 2010","end_
time":"Fri Jan 01 16:30:00 2010","spatial":"SRID=4326;LINESTRING(110.192 35.0355,110.544 35.0245,111.017
34.8045)","timeline":["Fri Jan 01 16:10:00 2010","Fri Jan 01 16:20:00 2010","Fri Jan 01 16:30:00 2010"],"attrib
utes":{"leafcount":3,"velocity":{"type":"integer","length":2,"nullable":true,"value":[200,210,220]}}}}
With traj as(

select
'{"trajectory":{"version":1,"type":"STPOINT","leafcount":19,"start_time":"2000-01-01 00:01:19.067179",

"end_time":"2000-01-01 03:24:25.946085","spatial":"LINESTRING(-100 -100 -100,-88.8925775739675 -86.6512
698383691 -92.3767832526937,-79.6904716538265 -80.6515727923252 -84.2357598245144,-75.843550771164
4-73.7572890928326 -80.5007370118983,-70.6238425321256 -67.8213750167439 -74.5733173238113,-61.6014
582272619 -61.0636760429479 -67.9874239303172,-56.1098577060426 -54.4264591250879 -64.5007972046733
,-46.9800617334743 -49.4026757289345 -61.6160059720278,-41.7122942996211 -46.3224360072054 -56.52831
47455193,-35.5646221285375 -38.1688933617746 -49.2775720101781,-31.7230528349367 -33.6970051738123
-44,1693710885011,-23.1585765127093 -26.5895827477798 -40.6539742602035,-16.7020264320696 -21.61338
77349397 -37.3055470525287,-12.1044529232507 -14.1236051704424 -28.2295028120279,-3.77185660181567
-1.74744770256802 -24.3842111621052,0.488159407706304 -3.68223926316326 -19.9478872027248,6.3340688
1305078 4.54123636645575 -15.0410129944794,15.6666049417108 10.5611746329814 -11.2770220567472,14 1
1-10)","timeline":["2000-01-01 00:01:19.067179","2000-01-01 00:12:36.116007","2000-01-01 00:23:53.164835"
,"2000-01-01 00:35:10.213663","2000-01-01 00:46:27.262491","2000-01-01 00:57:44.311319","2000-01-01 01:09
:01.360147","2000-01-01 01:20:18.408975","2000-01-01 01:31:35.457803","2000-01-01 01:42:52.506631","2000
-01-01 01:54:09.555459","2000-01-01 02:05:26.604287","2000-01-01 02:16:43.653115","2000-01-01 02:28:00.70
1943","2000-01-01 02:39:17.750771","2000-01-01 02:50:34.799599","2000-01-01 03:01:51.848427","2000-01-01
03:13:08.897255","2000-01-01 03:24:25.946085"]}}"::trajectory as a
)

select unnest(ST_split(a, '{"cut_point.max_point":4}')) from traj;

unnest

{"trajectory":{"version":1,"type":"STPOINT","leafcount":5,"start_time":"2000-01-01 00:01:19","end_time":
""2000-01-01 00:46:27","spatial":"LINESTRING(-100 -100 -100,-88.8925775739675 -86.6512698383691 -92.3767
832526937,-79.6904716538265 -80.6515727923252 -84.2357598245144,-75.8435507711644 -73.757289092832
6-80.5007370118983.-70.6238425321256 -67.8213750167439 -74.5733173238113)"."timeline":["2000-01-01 00
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:01:19","2000-01-01 00:12:36","2000-01-01 00:23:53", "2000 Ol 01 00:35:10","2000-01- 01 00 46:27"1}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":5,"start_time":"2000-01-01 00:46:27","end_time":
"2000-01-01 01:31:35","spatial":"LINESTRING(-70.6238425321256 -67.8213750167439 -74.5733173238113,-61.
6014582272619 -61.0636760429479 -67.9874239303172,-56.1098577060426 -54.4264591250879 -64.500797204
6733,-46.9800617334743 -49.4026757289345 -61.6160059720278,-41.7122942996211 -46.3224360072054 -56.5
283147455193)","timeline":["2000-01-01 00:46:27","2000-01-01 00:57:44","2000-01-01 01:09:01","2000-01-01
01:20:18","2000-01-01 01:31:35"]}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":5,"start_time":"2000-01-01 01:31:35","end_time":
""2000-01-01 02:16:44","spatial":"LINESTRING(-41.7122942996211 -46.3224360072054 -56.5283147455193,-35.
5646221285375 -38.1688933617746 -49.2775720101781,-31.7230528349367 -33.6970051738123 -44.169371088
5011,-23.1585765127093 -26.5895827477798 -40.6539742602035,-16.7020264320696 -21.6133877349397 -37.3
055470525287)","timeline":["2000-01-01 01:31:35","2000-01-01 01:42:53","2000-01-01 01:54:10","2000-01-01
02:05:27","2000-01-01 02:16:44"]}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":5,"start_time":"2000-01-01 02:16:44","end_time":
""2000-01-01 03:01:52","spatial":"LINESTRING(-16.7020264320696 -21.6133877349397 -37.3055470525287,-12.
1044529232507 -14.1236051704424 -28.2295028120279,-3.77185660181567 -7.74744770256802 -24.384211162
1052,0.488159407706304 -3.68223926316326 -19.9478872027248,6.33406881305078 4.54123636645575 -15.04
10129944794)","timeline":["2000-01-01 02:16:44","2000-01-01 02:28:01","2000-01-01 02:39:18","2000-01-01 0
2:50:35","2000-01-01 03:01:52"]}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"2000-01-01 03:01:52","end_time":
"2000-01-01 03:24:26","spatial":"LINESTRING(6.33406881305078 4.54123636645575 -15.0410129944794,15.66
66049417108 10.5611746329814 -11.2770220567472,14 11 -10)","timeline":["2000-01-01 03:01:52","2000-01-0
103:13:09","2000-01-01 03:24:26"]}}

(5 rows)

7.4. ZESE R RE

7.4.1. ST_SRID

REBNIBNRESEIRIFT (SRD) , RITREHEXIREN, BEASRDERZEASERER, HBIFEEHR
TiIHE,

18k

int ST_SRID(trajectory traj);

S

SHER R

traj HIBITR
P

o SRIDXY M B IR RIRR AL E B R FEERFFEspatial_ref_systh,
e SRIDERIAEAO,

BN
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select ST_SRID('{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2007-05-27 00:00:0
0","end_time":"2007-05-28 08:36:47.846","spatial":"LINESTRING(13.43593 52.41721,13.43593 52.41721)","ti

meline":["2007-05-27 00:00:00","2007-05-28 08:36:47.846"]}}::trajectory);

st_srid

7.4.2. ST_SetSRID
ERERNBNEESERRG (SRD)
7

trajectory ST_SetSRID(trajectory traj, int srid);

2%
SHEM iR
traj LBU S
srid B#RSRID,
i A&

BHBHSRDIRE AL ENE, EFAERHERE.

N

select ST_setSRID('{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2007-05-27 00:0
0:00","end_time":"2007-05-28 08:36:47.846","spatial":"SRID=4326;LINESTRING(13.43593 52.41721,13.43593 5
2.41721)","timeline":["2007-05-27 00:00:00","2007-05-28 08:36:47.846"]}}"::;trajectory

,4002);

{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2007-05-27 00:00:00","end_time":
""2007-05-28 08:36:48","spatial":"SRID=4002;LINESTRING(13.43593 52.41721,13.43593 52.41721)","timeline":[

"2007-05-27 00:00:00","2007-05-28 08:36:48"]}}
(1row)

7.4.3. ST _Transform

BRBN—TZESERERIZ—IZEEER,

Bk
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trajectory ST_Transform(trajectory traj, int srid);

28
SHAMR iR
traj BEEENNDBYR,
srid Bir=E5E RHSRID,

@ #B BERASHRLAESRDEEA ERERIB—PRFBER,

BNl

select ST_Transform('{"trajectory":{"version":1,"type":"STPOINT","leafcount":4,"start_time":"2020-11-03 0
8:00:00","end_time":"2020-11-03 18:03:20","spatial":"SRID=4326;LINESTRING(114.49211 37.97999,114.49211
37.97521,114.49191 37.98021,124 37)","timeline":["2020-11-03 08:00:00","2020-11-03 08:01:40","2020-11-03 0
8:03:20","2020-11-03 18:03:20"]}}"::trajectory, 2401);

st_transform

{"trajectory":{"version":1,"type":"STPOINT","leafcount":4,"start_time":"2020-11-03 08:00:00","end_time":
"2020-11-03 18:03:20","spatial":"SRID=2401;LINESTRING(29019418.8397 5025539.47515,29019696.5878 5024
992.53808,29019387.9428 5025555.44863,29954166.377 5430882.06455)","timeline":["2020-11-03 08:00:00","
2020-11-03 08:01:40","2020-11-03 08:03:20","2020-11-03 18:03:20"]}}

(1 row)

7.5. BETEHERE
7.5.1. ST_attrDefinition

RENDBIEEN.
Bk

text ST_attrDefinition(trajectory traj);

3

SHER sk

traj BEFSEILE T,
B
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::trajectory a)
Select st_attrDefinition(a) from traj;

st_attrdefinition

{"size":5,"velocity":{"type":"integer","length":4,"nullable":true},"speed":{"type":"float","length":8,"nullabl
e":true}l,"angel":{"type":"string","length":64,"nullable":true},"tngel2":{"type":"timestamp","length":8,"null
able":true},"bearing":{"type":"bool","length":1,"nullable":true}}

(L row)

7.5.2. ST_attrSize
RENTHEEHE.
Bk

integer ST_attrSize(trajectory traj) ;

2H

SHER iR

traj MBI,
=Bl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_attrSize(a) from traj;

st_attrsize

7.5.3. ST _attrName
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RSB B HEEIR,
Bk

text[] ST_attrName(trajectory traj) ;
text ST_attrName(trajectory traj, integer index) ;

ZH
SHER iR
traj MBI R,
index BHRSIS, MNOFA,

Nl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_attrName(a) from traj;

st_attrname

{velocity,speed,angel,tngel2,bearing}

(1 row)
With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_attrName(a, 0) from traj;

st_attrname

velocity
(1 row)

7.5.4. ST _attrType
RIGNBRAERE,

18k
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text ST_attrType(trajectory traj, integer index) ;
text ST_attrType(trajectory traj, text name) ;

2
SHER Eiiibu
traj MBI R,
index RE|HIBIN,
name BB,
A
REHREMERNFRBEAUTIFZ—:
e integer
e float
e string

e timestamp

e bool

N

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_attrType(a, 0) from traj;

st_attrtype

integer

(1 row)
With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
":trajectory a)
Select st_attrType(a, 'velocity') from traj;

st_attrtype

integer
(1 row)
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7.5.5. ST_attrLength
RISNBEMEEXKE.
Bk

integer ST_attrLength(trajectory traj, integer index) ;
integer ST_attrLength(trajectory traj, text name) ;

SH
SHER iR
traj MBI R,
index R HIBTA,
name BHER.
N

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end

_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue™:[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)

Select st_attrLength(a, 0) from traj;

st_attrlength

(L row)
With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_attrLength(a, 'velocity') from traj;

st_attrlength

7.5.6. ST_attrNullable
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RENDREMERERITFNE.

7S

.

bool ST_attrNullable(trajectory traj, integer index) ;
bool ST_attrNullable(trajectory traj, text name) ;

2
SHER R
traj MBI R,
index R3|HIBTA,
name BHEER.
Nl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_attrNullable(a, 'velocity') from traj;

st_attrnullable

(1 row)
With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue™:[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_attrNullable(a, 1) from traj;

st_attrnullable

7.6. R
7.6.1. ST _addEvent
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SBPBIE M — DB,
Bx

trajectory ST_addEvent(trajectory traj, integer event_type, timestamp event_time) ;

28
SHAMR R
traj L IRUPIE -
event_type E=h 3008
event_time EHEEE,
::P%
EHXRBHAFMAENEF, 1000 #RFH, 2000 FREHE,
N

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::;trajectory a)
Select st_addevent(a, 1,'2010-01-01 11:30:00' ) from traj;

st_addevent

{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end_time":
"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","2010-01
-0112:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"value":[1,
null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","length"
:64,"nullable":true,"value":["test",null]},"tngel2":{"type":"timestamp","length":8,"nullable":true,"value":["
2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,true]}},"events
":[{"1":"2010-01-01 11:30:00"H}}

(1 row)

7.6.2. ST _eventTimes
RENTN B4 E,
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Bk

timestamp[] ST_eventTimes(trajectory traj) ;

2H

SHER R

traj MBI R,
4

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}},
"events":[{"1":"Fri Jan 01 14:30:00 2010"},{"2":"Fri Jan 01 14:30:00 2010"}]}}'::trajectory a)
Select st_eventTimes(a ) from traj;

st_eventtimes

{"2010-01-01 14:30:00","2010-01-01 14:30:00"}
(1 row)

7.6.3. ST eventTime
RSPITEE RS BHE,
Bk

timestamp ST_eventTime(trajectory traj, integer index) ;

2H
SHEWR R
traj MBI,
index EHRSIFES,
=Bl
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}},
"events":[{"1":"Fri Jan 01 14:30:00 2010"}]}}'::trajectory a)
Select st_eventTime(a, 0 ) from traj;

st_eventtime
2010-01-01 14:30:00
(1 row)

7.6.4. ST _eventTypes

RSNDITEEMRE,

.

B

B

integer[] ST_eventTypes( trajectory traj);

2H

SHER R

traj MBI R,
B

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue™:[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}},
"events":[{"1":"Fri Jan 01 14:30:00 2010"},{"2":"Fri Jan 01 14:30:00 2010"}]}}"::trajectory a)
Select st_eventTypes(a ) from traj;

st_eventtypes

7.6.5. ST eventType
REPTIEERSISBHARE,
S

5
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integer ST_eventType(trajectory traj, integer index) ;

2H
SHEM iR
traj MBI R,
index EHFS,
Pl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,true]}},
"events":[{"1":"Fri Jan 01 14:30:00 2010"},{"2":"Fri Jan 01 14:30:00 2010"}]}}"::trajectory a)
Select st_eventType(a, 0) from traj;

st_eventtype

7.7. BHERE

7.7.1. ST _startTime
RIGHNB AR IAET 18]
Bk

timestamp ST_startTime(trajectory traj) ;

2H

SHER sk

traj BEHREFREENND,
Nl

Select ST_startTime(traj) From traj_table;

7.7.2. ST _endTime
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RSB LERETIE.
S

timestamp ST_endTime(trajectory traj) ;

2H

SHER sk

traj BERELREENND,
Bl

Select ST_endTime(traj) From traj_table;

7.7.3. ST_trajectorySpatial
REPTHTLAIXNR,
%

geometry ST_trajectorySpatial(trajectory traj);
geometry ST_trajSpatial(trajectory traj);

i

2H

SHER sk

traj BERGVANRNND,
Nl

Select ST_AsText(ST_trajectorySpatial(traj)) FROM traj_table;

st_astext

LINESTRING(114 35,115 36,116 37)

7.7.4. ST _trajectoryTemporal

RENDHEEL,
Bk

text ST_trajectoryTemporal(trajectory traj);
text ST_trajTemporal(trajectory traj);
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2

SHEM Hi R

traj SERBEELHNITE,
Pl

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

{"timeline":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"]}
(1row)

7.7.5. ST _trajAttrs
RENTHEEER.
Bk

text ST_trajAttrs(trajectory traj);

2H

SHEHR sk

traj BERERIEERNND,
N

Select ST_trajAttrs(traj) From traj_table;

7.7.6. ST_attrintMax
RIENBEHEFEEE NintegerfI B RKE.
A

int8 ST_attrintMax(trajectory traj, cstring attr_field_name);

2H
BB sk
traj BEFGEILEROND,
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SHAER R
attr_field_name EENEMEFERER,
~

select st_attrintMax(ST_makeTrajectory('STPOINT"::leaftype, 'LINESTRING(-179.48077 51.72814,-179.46731
51.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.7
7186,-179.4341951.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.82505
,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRAY['201
7-01-15 09:06:39'"::timestamp,'2017-01-15 09:14:48','2017-01-15 09:13:39','2017-01-15 09:16:28','2017-01-15 09
:19:48','2017-01-15 09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40','2017-01-15 09:30:28','2017-01-15 09:
36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 21:1
8:30','2017-01-15 09:48:49'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "integer", "length": 4, "nulla
ble": false,"value":[0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15]}}}'), 'heading');

st_attrintmax

7.7.7. ST_attrintMin
REBNBEMFERER Fintegerf B HR/IVE.
A

int8 ST_attrintMin(trajectory traj, cstring attr_field_name);

S
SHER iR
traj FRERGEHEERNNIE,
attr_field_name BEENEEFRER,
=Bl

select st_attrIntMin(ST_makeTrajectory('STPOINT'"::leaftype, 'LINESTRING(-179.48077 51.72814,-179.46731 5
1.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.77

186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.82505,-
179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRAY['2017-
01-1509:06:39"::timestamp,'2017-01-15 09:14:48','2017-01-15 09:13:39','2017-01-15 09:16:28','2017-01-15 09:1

9:48','2017-01-15 09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40','2017-01-15 09:30:28','2017-01-15 09:36
:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 21:18:

30','2017-01-15 09:48:49'], '{"leafcount™: 16, "attributes" : {"heading" : {"type": "integer", "length": 4, "nullabl
e":false,"value":[0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15]}}}"), 'heading');

st_attrintmin
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7.7.8. ST_attrintAverage
RIGNDEMEFRER Nintegerf B FI9E.,
EiA

int8 ST_attrintAverage(trajectory traj, cstring attr_field_name);

2¥
SHER R
traj FEREBEHEERNNE,
attr_field_name EENEMEFERZR.
B

select st_attrintAverage(ST_makeTrajectory('STPOINT'::leaftype, 'LINESTRING(-179.48077 51.72814,-179.46
73151.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845
51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.8
2505,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRAY[
'2017-01-15 09:06:39"::timestamp,'2017-01-15 09:14:48','2017-01-15 09:13:39','2017-01-15 09:16:28','2017-01-1
509:19:48','2017-01-15 09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40','2017-01-15 09:30:28','2017-01-15
09:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 2
1:18:30','2017-01-15 09:48:49'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "integer", "length": 4, "n
ullable" : false,"value":[0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15]}}}"), 'heading');

st_attrintaverage

7.7.9. ST_attrFloatMax
RENTEHFEREE AfloatNEMRKE.,
EED7S

float8 ST_attrFloatMax(trajectory traj, cstring attr_field_name);

2H
SHER R
traj SERBEMEBNNIE,
attr_field_name EENEMEFERER,
B

> MHRA: 20211103 222



B == 3 e PolarDB PostgreSQL

select st_attrFloatMax(ST_makeTrajectory('STPOINT"::leaftype, 'LINESTRING(-179.48077 51.72814,-179.4673
151.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.
77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.8250
5,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry, ARRAY['20

17-01-15 09:06:39'::timestamp,'2017-01-15 09:13:39','2017-01-15 09:14:48','2017-01-15 09:16:28','2017-01-15 0
9:17:48','2017-01-15 09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28','2017-01-15 09:34:40','2017-01-15 09
:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 09:

48:49','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "float", "length": 4, "nullab
le" : false,"value": [23.0,23.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.0]}}}' ),'heading
)

st_attrfloatmax

7.7.10. ST_attrFloatMin
REPBEMEFEER AfloatNEMR/IME,
Bk

float8 ST_attrFloatMax(trajectory traj, cstring attr_field_name);

2H
SHER R
traj SERBEMERNNG,
attr field_name EENBEEFRER.
)

select st_attrFloatMin(ST_makeTrajectory('STPOINT"::leaftype, 'LINESTRING(-179.48077 51.72814,-179.4673
151.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.
77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.8250
5,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRAY['20

17-01-15 09:06:39'::timestamp,'2017-01-15 09:13:39','2017-01-15 09:14:48','2017-01-15 09:16:28','2017-01-15 0
9:17:48','2017-01-15 09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28','2017-01-15 09:34:40','2017-01-15 09
:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 09:

48:49','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "float", "length": 4, "nullab
le" : false,"value": [23.0,23.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.0]}}}' ),'heading
%

st_attrfloatmin

7.7.11. ST_attrFloatAverage

$R1S R M EE S A S loat BB M P,
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&k

float8 ST_attrFloatAverage(trajectory traj, cstring attr_field_name);

2H
SHER R
traj FEREBEHEERNNIE,
attr_field_name EENEMEFERER,
=Bl

select st_attrFloatAverage(ST_makeTrajectory('STPOINT"::leaftype, 'LINESTRING(-179.48077 51.72814,-179.
46731 51.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.4484
551.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.
82505,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRA
Y['2017-01-15 09:06:39"::timestamp,'2017-01-15 09:13:39','2017-01-15 09:14:48','2017-01-15 09:16:28','2017-01
-1509:17:48','2017-01-15 09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28','2017-01-15 09:34:40','2017-01-
1509:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-1
509:48:49','2017-01-15 21:18:30'], '{"leafcount™: 16, "attributes" : {"heading" : {"type": "float", "length": 4, "n
ullable" : false,"value": [23.0,23.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.0]}}}' ),'he

ading');
st_attrfloataverage

53.8125
(Lrow)

7.7.12. ST _leafType
REPITA M HEERE,
-~

text ST_leafType(trajectory traj);

i

P
SH
SHER iR
traj FERESXEBPNHNIL,

BRI R #EST POINT 28,

N
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select st_leafType(traj) from trajwhere id = 3;
st_leaftype

STPOINT
(1row)

7.7.13. ST _leafCount
REPTHHFHE (RTERDE) .
EED7S

integer ST_leafCount(trajectory traj);

2

SHEM IR

traj FERBEBNNIT,
1

select st_leafCount(traj) from traj where id = 2;
st_leafcount

7.7.14. ST _duration
RIS IZ IR FF LT 8],
BE

interval ST_uration(trajectory traj);

S

SHER R

traj TR,
B
225
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select st_duration(traj) from traj where id = 2;
st_duration

00:42:10
(1row)

7.7.15. ST_timeAtPoint
REBMNEESEVENNERES.
A

timestamp[] ST_timeAtPoint(trajectory traj, geomery g);

2H
SHER R
traj LBU S
g RAE,
~Bl

Select ST_timeAtPoint(traj, st_geomfromtext('POINT(115 36)')) from traj_table;
st_timeatpoint

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

7.7.16. ST_pointAtTime
REEEN B BN AR,
R

geometry ST_pointAtTime(trajectory traj, timestamp t);

28

SHER iR

traj HIBITR

t BN E A,
RE R R,
N
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Select ST_pointAtTime(traj, '2010-1-11 23:40:00') from traj_table;

7.7.17. ST_velocityAtTime
REEENEMNENRERM,
Bk

float8 ST_VelocityAtTime (trajectory traj, timestamp t);

2H

SHEM iR

traj BB,

t EENES,
Bl

Select ST_velocityAtTime(traj, '2010-1-11 23:40:00') From traj_table;

7.7.18. ST_accelerationAtTime
REGEEN B ENMRERM,
Bk

float8 ST_accelerationAtTime (trajectory traj, timestamp t);

2¥

SHEMR IR

traj MBI,

t IEENE S,
B

Select ST_accelerationAtTime(traj,'2010-1-11 23:40:00') From traj_table;

7.7.19. ST _timeToDistance

MHNERREESNRE, MIFLEL, BARAEE, IBIRNES,

227
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Bk

geometry ST_timeToDistance(trajectory traj);

2H

SHER R

traj MBI R,
4

Select ST_timeToDistance(traj) from traj_table;

7.7.20. ST_timeAtDistance
NiEta R s EE B BTN E S,
B

timestamp[] ST_timeAtDistance(trajectory traj, float8 d);

2
SHER iR
traj HIBITR
d FiE= N

IREME timestampf$A, BUEEES N RERAANEE—H.
B

Select ST_timeAtDistance(traj, 100) from traj_table;

7.7.21. ST _cumulativeDistanceAtTime
MNERHREIEENERBETHUBKE,
E207S

float8 ST_cumulativeDistanceAtTime(trajectory traj, timestamp t)[X;

2H
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SHER iR

traj LIBUPE

t iNTEIF
~Bl

Select ST_cumulativeDistanceAtTime(traj, '2011-11-1 04:30:00') from traj_table;

7.7.22. ST _timeAtCumulativeDistance
MNiEERHRNUBEEEKERFENEE R,
Bk

timestamp ST_timeAtCumulativeDistance(trajectory traj, float d)[X;

2H
SHER iR
traj MBI,
d R KE,
=~

Select ST_timeAtCumulativeDistance(traj, 100.0) from traj_table;

7.7.23. ST _subTrajectory
HRAE B B RV B F R
Bk

trajectory ST_subTrajectory(trajectory traj, timestamp starttime, timestamp endtime) ;X
trajectory ST_subTrajectory(trajectory traj, tsrange range);

2%
BHER R
traj MBI R,
starttime FrIAESIE,
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SHEWR iR

endtime LEREYIE,

range BB ER o
Bl

Select ST_subTrajectory(traj, '2010-1-11 02:45:30', '2010-1-11 03:00:00') FROM traj_table;

7.7.24. ST _subTrajectorySpatial
& & BY 18) BR B9 LR S 14T
Bk

geometry ST_subTrajectorySpatial(trajectory traj, timestamp starttime, timestamp endtime) ;
geometry ST_subTrajectorySpatial(trajectory traj, tsrange range) ;

2H
SHER R
traj MBI R,
starttime FHABSIE
endtime LERETE,
range BB ER o
BN

Select ST_subTrajectorySpatial(traj, '2010-1-11 02:45:30', '2010-1-11 03:00:00') FROM traj_table;

7.7.25. ST _samplinglinterval
RERKAFEE .
Bk

iinterval ST_samplingInterval(trajectory traj);

2H
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SHER iR
traj MBI,
~Bl

select ST_samplingInterval(ST_MakeTrajectory('STPOINT"::leaftype, st_geomfromtext('LINESTRING (114 35,
11536,116 37)',4326), '[2010-01-01 14:30,2010-01-01 15:30)"::tsrange, '{"leafcount":3,"attributes":{"velocity
":{"type": "integer", "length": 2,"nullable" : true,"value": [120, 130, 140]}, "accuracy": {"type": "float", "lengt
h": 4, "nullable" : false,"value": [120, 130, 140]}, "bearing": {"type": "float", "length": 8, "nullable" : false,"valu
e": [120, 130, 140]}, "acceleration": {"type": "string", "length": 20, "nullable" : true,"value": ["120", "130", "14
0"]}, "active": {"type": "timestamp", "nullable" : false,"value": ["Fri Jan 01 14:30:00 2010", "Fri Jan 01 15:00:0

02010", "FriJan 01 15:30:00 2010"]}}, "events": [{"1" : "Fri Jan 01 14:30:00 2010"}, {"2" : "Fri Jan 01 15:00:00 20
10"}, {"3": "Fri Jan 01 15:30:00 2010"}1}'));

st_samplinginterval

7.7.26. ST _trajAttrsAsText
IRISVE A SURZE BN BT B M40,

1Bk

’

text[] st_trajAttrsAsText(trajectory traj, text attr_name);

S
SHEIR R
traj HIBIT R,
attr_name BB,
=Bl
231
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::trajectory a)
Select st_trajAttrsAsText(a, 'angel') from traj;

st_trajattrsastext

{test,NULL}
(1 row)
With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue™:[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_trajAttrsAsText(a, 'tngel2') from traj;
st_trajattrsastext

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

(1row)
With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::trajectory a)
Select st_trajAttrsAsText(a, 'bearing') from traj;

st_trajattrsastext

{NULL,t}
(1 row)

7.7.27. ST_trajAttrsAsinteger
RIGE N AR RN ITE A,
EiR

integer[] st_trajAttrsAsinteger(trajectory traj, text attr_name);

2H
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SHER R

traj MBI,

attr_name BB,
~ Bl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue™:[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_trajAttrsAsinteger(a, 'speed’) from traj;

st_trajattrsasinteger

{NULL,1}
(1 row)

7.7.28. ST _trajAttrsAsDouble
RISE N AR BN NBE A,
A

float8[] st_trajAttrsAsDouble(trajectory traj, text attr_name);

W

#

SHER R

traj MBI R,

attr_name BHER,
1
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With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue™:[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::trajectory a)
Select st_trajAttrsAsDouble(a, 'velocity') from traj;

st_trajattrsasdouble

7.7.29. ST _trajAttrsAsBool
RIGVE A SURE BRI R A,

7S

.

bool[] st_trajAttrsAsBool(trajectory traj, text attr_name);

2H
SHER R
traj MBI R,
attr_name BHER,
1

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue™:[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::;trajectory a)
Select st_trajAttrsAsBool(a, 'velocity') from traj;

st_trajattrsasbool

7.7.30. ST _trajAttrsAsTimestamp
RISEA BB RN HBE A,
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&k

timestamp[] st_trajAttrsAsTimestamp(trajectory traj, text attr_name);

2H
SHER R
traj MBI,
attr_name BRI,
~Bl

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,null]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","
length":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue™:["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
"::itrajectory a)
Select st_trajAttrsAsTimestamp(a, 'tngel2') from traj;

st_trajattrsastimestamp

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

7.7.31. ST_attrintFilter
EENOEMFR, REEEE, IREFEFRGNIER, RETRENEEFRE (H4) .
BE

int8[] ST_attrintFilter(trajectory traj, cstring attr_field_name,cstring operator, int8 value);
int8[] ST_attrintFilter(trajectory traj, cstring attr_field_name,cstring operator, int8 valuel, int8 value2);

2
SHAR HR
traj RIS Rattr,
attr_field_name EENBEER,
operator %
;&= N, st st ), (T, D, .
value. valuel BHEEEETR.

235
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SHZIR b3

value2 EBHEEELR.,
ik
A #FEB FintegerfIBHZFER,
Bl

create table traj(id integer, traj trajectory);
insert into traj(traj) values(ST_makeTrajectory('STPOINT "::leaftype, 'LINESTRING(-179.48077 51.72814,-179.
46731 51.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.4484
551.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.
82505,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)"::geometry, ARRA
Y['2017-01-15 09:06:39'::timestamp,'2017-01-15 09:14:48','2017-01-15 09:13:39','2017-01-15 09:16:28','2017-01
-1509:19:48','2017-01-15 09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40','2017-01-15 09:30:28','2017-01-
1509:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-1
521:18:30','2017-01-15 09:48:49'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "integer", "length": 4,
"nullable" : false,"value":[0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15]}}}"));
select st_attrintFilter(traj, 'heading', '>', 5) from traj where id = 1;

st_attrintfilter

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

(1 row)

select st_attrintFilter(traj, 'heading', '>=', 5) from traj where id = 1;
st_attrintfilter

{5,6,7,8,9,10,11,12,13,14,15}

(1 row)

select st_attrintFilter(traj, 'heading', '<', 5) from traj where id = 1;
st_attrintfilter

{0,1,2,3,4}

(1 row)

select st_attrintFilter(traj, 'heading', '<=', 5) from traj where id = 1;
st_attrintfilter

{0,1,2,3,4,5}

(Lrow)

select st_attrintFilter(traj, 'heading','=', 5) from traj where id = 1;
st_attrintfilter

(1row)
select st_attrintFilter(traj, 'heading','!=', 5) from traj where id = 1;
st_attrintfilter

{0,1,2,3,4,6,7,8,9,10,11,12,13,14,15}

(1 row)

select st_attrintFilter(traj, 'heading', '()', 5,8) from traj where id = 1;
st_attrintfilter
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Wiy
(1 row)

select st_attrintFilter(traj, 'heading', '(]', 5,8) from traj where id = 1;
st_attrintfilter

select st_attrintFilter(traj, 'heading', '[)', 5,8) from traj where id = 1;
st_attrintfilter

select st_attrintFilter(traj, 'heading', '[]', 5,8) from traj where id = 1;
st_attrintfilter

7.7.32. ST_attrFloatFilter
EENTEMFER, REEEE, IREFEEHFNNGER, RETEENEEFRE (H4) .
Bk

float8[] ST_attrFloatFilter(trajectory traj, cstring attr_field_name,cstring operator, float8 value);

float8[] ST_attrFloatFilter(trajectory traj, cstring attr_field_name,cstring operator, float8 valuel, float8 valu
e2);

28

SHER iR

traj BT,

attr_field_name BENEMESZIR,

operator .

%, KA E=h B K = B Nl B, B, KOs

value. valuel BHEEETR,

value2 BHEEELR,

i
AR AfloatIEIETE.

N
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create table traj(id integer, traj trajectory);
insert into traj values(2,ST_makeTrajectory('STPOINT'"::leaftype, 'LINESTRING(-179.48077 51.72814,-179.467
3151.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 5
1.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.82
505,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry, ARRAY['
2017-01-15 09:06:39"::timestamp,'2017-01-15 09:14:48','2017-01-15 09:13:39','2017-01-15 09:16:28','2017-01-1
509:19:48','2017-01-15 09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40','2017-01-15 09:30:28','2017-01-15
09:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 2
1:18:30','2017-01-15 09:48:49'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "float", "length": 8, "null
able" : false,"value":[23.0,23.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.01}}}'));
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)

7.7.33. ST_attrTimestampgFilter

EENDTEMFR, REEEE, ZREFEFRHFNNER, RESRENEEFRE (H4) .

Bk

timestamp[] ST_attrTimestampFilter(trajectory traj, cstring attr_field_name,cstring operator, timestamp v
alue);

timestamp[] ST_attrTimestampFilter(trajectory traj, cstring attr_field_name,cstring operator, timestamp v
aluel, timestamp value2);

2#
SHEIR iR
traj BT,
attr_field_name EENEMEEZR.
WIERF, ZFUTER:
o =
e I=
° >
e <
operator ¢ >=
o <=
e []
° (]
°
° ()
value. valuel EHEEE. TR,
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SHEM iR
value2 EBHEEE- LR
=Bl

insert into traj values(3,ST_makeTrajectory('STPOINT"::leaftype, st_geomfromtext('LINESTRING (114 35, 115
36,116 37)',4326), ARRAY['2010-01-01 14:30"::timestamp, '2010-01-01 15:00', '2010-01-01 15:30'], '{"leafcount

": 3, "attributes" : {"heading" : {"type": "timestamp", "nullable" : false,"value":["Fri Jan 01 14:30:00 2010", "F

ri Jan 01 15:00:00 2010", "Fri Jan 01 15:30:00 2010"}}}"));

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)

7.7.34. ST_attrNullFilter
EENTEMFR, SREEANTHNER, RIEHIXLEHT S8R EFIE,
BE

trajectory ST_attrNullFilter(trajectory traj, cstring attr_field_name);
trajectory ST_attrNullFilter(trajectory traj, cstring attr_field_name);

2H
SHER R
traj MBI,
attr_field_name EENBEER,
P
XERBEXENEETE.
B
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select st_attrNullFilter(ST_makeTrajectory('STPOINT "::leaftype, 'LINESTRING(-179.48077 51.72814,-179.4673
151.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.
77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.8250
5,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry, ARRAY['20

17-01-15 09:06:39'::timestamp,'2017-01-15 09:13:39','2017-01-15 09:14:48','2017-01-15 09:16:28','2017-01-15 0
9:17:48','2017-01-15 09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28','2017-01-15 09:34:40','2017-01-15 09
:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 09:

48:49','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "float", "length": 4, "nullab
le" : true,"value": [23.0,23.0,23.0,null,21.0,21.0,null,72.0,72.0,null,73.0,74.0,73.0,73.0,null,73.0]}}}' ),'heading');

st_attrnullfilter

{"trajectory":{"version":1,"type":"STPOINT","leafcount":4,"start_time":"2017-01-15 09:16:28","end_time":
"2017-01-15 09:48:49","spatial":"LINESTRING(-179.46183 51.75378,-179.44845 51.77

186,-179.41001 51.81941,-179.39734 51.83398)","timeline":["2017-01-15 09:16:28","2017-01-15 09:23:19","201
7-01-1509:36:59","2017-01-15 09:48:49"],"attributes":{"leafcount":4,"heading":
{"type":"float","length":4,"nullable":true,"value":[null,null,null,null]}}}}

(1row)

7.7.35. ST_attrNotNullFilter
EENTEMFR, SRBEANTNITSR, IRE HIX LTSI HE,
Bk

trajectory ST_attrNotNullFilter(trajectory traj, cstring attr_field_name);
trajectory ST_attrNotNullFilter(trajectory traj, cstring attr_field_name);

28
SHEWR R
traj MBI R,
attr_field_name EENBEEER,
ik
XERMBELENEEFR,
BN
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select st_attrNotNullFilter(ST_makeTrajectory('STPOINT'::leaftype, 'LINESTRING(-179.48077 51.72814,-179.4
673151.74634,-179.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845
51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751 51.82223,-179.40497 51.8
2505,-179.40242 51.82796,-179.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry, ARRAY[
'2017-01-15 09:06:39":;timestamp,'2017-01-15 09:13:39','2017-01-15 09:14:48','2017-01-15 09:16:28','2017-01-1
509:17:48','2017-01-15 09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28','2017-01-15 09:34:40','2017-01-15
09:36:59','2017-01-15 09:38:09','2017-01-15 09:39:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 0
9:48:49','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading" : {"type": "float", "length": 4, "null
able" : true,"value": [23.0,23.0,23.0,null,21.0,21.0,null,72.0,72.0,null,73.0,74.0,73.0,73.0,null,73.0]}}}' ),'headin
g');
st_attrnotnullfilter

{"trajectory":{"version":1,"type":"STPOINT","leafcount":12,"start_time":"2017-01-15 09:06:39","end_time"
:"2017-01-1521:18:30","spatial":"LINESTRING(-179.48077 51.72814,-179.46731 51.7

4634,-179.46502 51.74934,-179.45943 51.75736,-179.4556 51.76273,-179.43419 51.78977,-179.41259 51.81643,-
179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179.39981 51.83095,-

179.39499 51.83709)","timeline":["2017-01-15 09:06:39","2017-01-15 09:13:39","2017-01-15 09:14:48","2017-0
1-1509:17:48","2017-01-15 09:19:48","2017-01-15 09:30:28","2017-01-15 09:34:40
""2017-01-1509:38:09","2017-01-15 09:39:18","2017-01-15 09:40:40","2017-01-15 09:47:38","2017-01-15 21:1
8:30"],"attributes":{"leafcount":12,"heading":{"type":"float","length":4,"nulla
ble":true,"value":[23.0,23.0,23.0,21.0,21.0,72.0,72.0,73.0,74.0,73.0,73.0,73.01}}}}

(1 row)

7.7.36. ST _trajAttrsMeanMax
RAEMEAN-MAXE %, TEHES NN ERANIENRKE,
Bk

SETOF recrod ST_trajAttrsMeanMax(trajectory traj, cstring attr_field_name, out interval duration, out float
8 max);

2H
SHER R
traj MBI,
attr_field_name EENEMEEZR.
A

Mean-Max BEiEEE—NMBHEN, A3tEEHEAZEONELHENTSE, BREMEHENRKE.
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[

»y

ZEAL R integerfifloat KB MEMEBM, BIEEREANUL,
BNl

With traj AS (
Select ST_makeTrajectory('STPOINT', 'LINESTRING(1 1,6 6,9 8,10 12)"::geometry,
ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 12:30', '2010-01-01 13:30','2010-01-01 14:30'],
'{"leafcount":4, "attributes":{"velocity": {"type": "float", "length": 8,"nullable" : true,"value": [120.0, 130.0,
140.0,120.0]}, "power": {"type": "float", "length": 4,"nullable" : true,"value": [120.0, 130.0, 140.0, 120.0]}}}') a)
Select st_trajAttrsMeanMax(a, 'velocity') from traj;
st_trajattrsmeanmax
("@ 1hour",135)
("@ 2 hours",130)
("@ 3 hours",127.5)
(3 rows)
With traj AS (
Select ST_makeTrajectory('STPOINT', 'LINESTRING(1 1,6 6,9 8,10 12)"::geometry,
ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 12:30', '2010-01-01 13:30', '2010-01-01 14:30'],
'{"leafcount":4, "attributes":{"velocity": {"type": "float", "length": 8,"nullable" : true,"value": [120.0, 130.0,
140.0,120.0]}, "power": {"type": "float", "length": 4,"nullable" : true,"value": [120.0, 130.0, 140.0, 120.0]}}}') a)
Select (st_trajAttrsMeanMax(a, 'velocity')).* from traj;
duration | max
__________ S
01:00:00 | 135
02:00:00| 130
03:00:00 | 127.5
(3 rows)

7.8. M AE S B HIAL T BR £
7.8.1. ST_MakeBox

REE EX B AR ENBRANIEIE,

Bk
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boxndf ST_MakeBox(geometry geom);

boxndf ST_MakeBox(trajectory traj);

boxndf ST_MakeBox(geometry geom, timestamp ts, timestamp te);
boxndf ST_MakeBox(trajectory traj, timestamp ts, timestamp te);
boxndf ST_MakeBox(timestamp ts, timestamp te);

2H
SHEWR bizipuy
geom FERBRIIIMEENLENR.
traj FEERBNSMEERNIENR.
ts B B R FFIAETIE,
te EEN BRI ERNE,
i::p%Y

SMEERNEEENNEMRNRNSHER .

o WFH#F=HMNZHNR, REENNEENIEIE,

o XFEES BRI LIEITEEIEA ST_MakeBox(geometry geom, timestamp ts, timestamp te) ,
IR E BRI RE BRI B ERABIIMEIAE,

o WTFHIE, EXLNEERSH, WREHBANIMIIE, EENBEERSH, WIREEEERNERRNFNTH
SMEAE,

o HTBoxNDFAERHfloat XEE R, FHUBEHBoxTIRESBERKTEANSE, FINTRILLFRER/NS
L RESLPRMERE K,

Nl
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WITH geom AS(

SELECT ("POLYGON((12.7243236691148 4.35238368367118,12.9102992732078 1.49748113937676,12.592659
2946053 1.67643963359296' ||

',12.0197574747333 3.19258554889152,12.7243236691148 4.35238368367118))')::geometry a
)
SELECT ST_MakeBox(a),ST_MakeBox(a,'2000-01-01 00:00:10'::timestamp, '2000-01-01 02:13:20"::timestamp) f
rom geom;
st_makebox | st_makebox

BOX2D(12.0197572708 1.49748110771,12.9102993011 4.35238409042) | BOX2DT(12.0197572708 1.497481107
712000-01-01 00:00:09.999999,12.9102993011 4.35238409042 2000-01-01 02:13:20.000381)
With traj AS (
Select ST_makeTrajectory('STPOINT', 'LINESTRING(0 0, 50 50, 100 100)'::geometry,

tsrange('2000-01-01 00:00:00"::timestamp, '2000-01-01 00:01:40"::timestamp),

'{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value":
[120,130,140]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120,130,140]}, "bearing": {"
type": "float", "length": 8, "nullable" : false,"value": [120,130,140]}, "acceleration": {"type": "string", "length
":20, "nullable" : true,"value": ["120","130","140"]}, "active": {"type": "timestamp", "nullable" : false,"value"
:["FriJan 01 11:35:00 2010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01 13:30:00 2010"]}}, "events": [{"2" : "Fri Jan
02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:00 2010"}]}') a
)
SELECT ST_MakeBox(a), ST_MakeBox(a,'1999-12-31 23:00:00'::timestamp, '2000-01-01 00:00:30"::timestamp)
from traj;

st_makebox | st_makebox
+

BOX2DT (0 0 2000-01-01 00:00:00,100 100 2000-01-01 00:01:40) | BOX2DT(0 0 2000-01-01 00:00:00,30 30 2000-0
1-01 00:00:30.000001)

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

B 5 \ERMEBOX,
Bk

boxndf ST_MakeBoxZ(float8 zmin, float8 zmax);

boxndf ST_MakeBoxT (timestamp tmin, timestamp tmax);

boxndf ST_MakeBox2D(float8 xmin, float8 ymin, float8 xmax, float8 ymax);

boxndf ST_MakeBox2DT (float8 xmin, float8 ymin, timestamp tmin, float8 xmax,float8 yax, timestamp tmax);
boxndf ST_MakeBox3D(float8 xmin, float8 ymin, float8 zmin, float8 xmax, float8 ymax, float8 zmax);

boxndf ST_MakeBox3DT (float8 xmin, float8 ymin, float8 zmin, timestamp tmin, float8 xmax, float8 ymax, floa
t8 zmax, timestamp tmax);

2
SHER iR
xmin SMIIERIXE TR
xmax HMEAERIXEH R,
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SHER R

ymin SMELIERIYH TR
ymax HMELIEAY YRR E SR,
zmin SMELIERIZE TR,
zmax HMEIERZE ER.
tmin SMEIERN B IE TR
tmax SMELIERY BT (B 5,

T R

RIFRBBFIEENSHUEIEIE,

HF/MEERNEEfloat KB RR, FRBFIN/ILETERSEXNTFRANSH, FIMNMTRICIIRER/NKLE
FCLMERE X,

N

SELECT ST_MakeBox2d(0,0,3,3);
st_makebox2d
BOX2D(0 0,3 3)
SELECT ST_MakeBox3dt(0,0,3,'2000-01-01 00:00:03"::timestamp, 2,5,4,'2000-01-01 02:46:40"::timestamp);
st_makebox3dt

BOX3DT(0 0 3 2000-01-01 00:00:02.999999,2 5 4 2000-01-01 02:46:40.000476)
(1 row)

7.8.3. ST _BoxndfToGeom

K I ELHE 2 B ALK D Geomet ryZEBY
Bk

geometry ST_BoxNDFToGeom(boxndf box);

SH

SHEWR iR

box IEEHIMEAE,
AR

MR BIEELL A Geomet ryZE B |
o MEIBIETzHE, BENA=4HGeometryZEHE
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o MRINBERBZHEE, BHEMN " 4GeometryKE,
o MRILEAELSX. yHEE, NIRENULL,

BN

select ST_AsText(ST_BoxndfToGeom(ST_MakeBox2dt(0,0,'2000-01-01"::timestamp, 20,20, '2020-01-01"::time
stamp)));
st_astext

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

7.8.4. ST_Has{xy|z|t}
HEEENIBERSESRELEHEE,
EE

bool ST_HasXY(boxndf box);

bool ST_HasZ(boxndf box);
bool ST_HasT(boxndf box);

2H

SHEIR iR

box EERIMEIE,
ks

WANEENIMEERSESENMTNELEE, ATEENYEENREXR, IEETRSEESNEIE
EZNI=Y-p

N

postgres=i# select ST_hasz(ST_MakeBox2dt(0,0,'2000-01-01"::timestamp, 20,20, '2020-01-01"::timestamp));
st_hasz

postgres=t# select ST_hast(ST_MakeBox2dt(0,0,'2000-01-01"::timestamp, 20,20, '2020-01-01"::timestamp));
st_hast

7.8.5. ST_{X|Y|Z|T}Min
JREXBOXNDF B chig E 4 E /A,

8k
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float8 ST_XMin(boxndf box);
float8 ST_YMin(boxndf box);
float8 ST_ZMin(boxndf box);
timestamp ST_TMin(boxndf box);

3

SHEHR sk

box RSO,
ik

RESMIERB IS EAENR/IME, NRIMBEREBSIEELEER:

o RNEEXME. yEEMzAE: RE NaN ,
o RAEtHE: JRE -infinity ,

BN

select ST_xmin(ST_MakeBox2dt(0,0,'2000-01-01"::timestamp, 20,20, '2020-01-01"::timestamp));

st_xmin

select ST_zmax(ST_MakeBox2dt(0,0,'2000-01-01"::timestamp, 20,20, '2020-01-01"::timestamp));

st_zmin

NaN
select ST_tmax(ST_MakeBox2d(0,0, 20,20));
st_tmin

-infinity

7.8.6. ST_{X|Y|Z|T}Max

REUBOXNDFE R chig A E R ATE.
B&

float8 ST_XMax(boxndf box);
float8 ST_YMax(boxndf box);
float8 ST_ZMax(boxndf box);
timestamp ST_TMax(boxndf box);

2H
SHER sk
box EENIMIE,

247
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1R

REUMBEXRBR DS FLEENRAE. NRICERESIEELERN:
o NEEXME. yEEMzAE: RE NaN ,

o RAEtHE: JRE -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

-infinity

7.8.7. ST_ExpandSpatial
BIMEIENZEEEY KEEEHE.
Bk

boxndf ST_ExpandSpatial(boxndf box, float8 len);

28
SHAR Eiiipuy
box BEY KNIMEAE,
len BEY ROKE.
i:: P
MBHMEPFEzENMEE, TREHDenRE, EREEMentykE,
BNl

Select ST_ExpandSpatial(ST_MakeBox2dt(0,0,'2000-01-02', 20,20, '2000-03-03'), 4);
st_expandspatial

BOX2DT (-4 -4 2000-01-02 00:00:00,24 24 2000-03-03 00:00:00)

7.9. SMEIELER R F
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7.9.1. EARES

SMELELEE FRRAMEFAMNKRNEFAUNKRRENN=/MEERSHRIEENHZTXR,

HF XA IRIC
BFERIRCERI D AZM:
o HERHEIRIC: &&H&

o BAF/EMIE: @>

o WEIEIRIE: <@

@ 8
o MMEIIDHEETFEFLIFICHES (FIM.H#L) B, EREFIT Xy 4INEE H1T 4 E Y
DR,
o UHEITIDEETEFLIMFCHEM (FlU#ss) B, EREFRNERIHEE, RNEEESxyH
ERNETHE,

#ERIC
HEEARIC B BTH N
o ZHEEIRIE: /

o UHED: #

@ 308
o URLGHEHEIFCH, EREFH_E,
o UHENMNEEICANGFER, z4EMICER.

7.9.2. BREETF

HAMEAEMNRNAEMNHROIIBERSEREELEE LA,
1Bk

{geometry, trajectory, boxndf} /&/ {geometry, trajectory, boxndf}
{trajectory, boxndf} #&i {trajectory, boxndf}

{geometry, trajectory, boxndf} && {geometry, trajectory, boxndf}
{geometry, trajectory, boxndf} &/& {geometry, trajectory, boxndf}
{trajectory, boxndf} &#& {trajectory, boxndf}

{trajectory, boxndf} &/#& {trajectory, boxndf}

2H
BB fHik
HFEMEH CESSE
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BHET ik
BFEMEMN EESER
D%

AR M RGNS REIMIE (ST MakeBoxREE M BIBoXNDFER! ) BERERTELE LR,
XENEREEFNT:

o /& : z#EEMER,

o #&# : tHEEMAZ,

o && : xy“HZTEER.

o &/& : xyz=H#ZFER,

o &#& : xyt ZHRTTHEZL,

o /& : xyzt=HERTZHER,

BN

WITH box AS(
SELECT ST_MakeBox3d(0,0,0,5,5,5) a,
ST_MakeBox3dt(6,6, 3,'2010-04-12 00:00:00',8,8,5,'2013-02-01 00:00:00') b
)

SELECT a /&/b AS OpZ, a #&# b AS OpT, a && b AS Op2D, a &/& b AS Op3d, a &#& b AS Op2DT, a &/#& b AS Op3

DT from box;
opz|opt | op2d | op3d | op2dt | op3dt
----- TSR VIR R S SR——

t|t|f |f |[f |f

7.9.3. 88 F

AN ROIEEREEEEEE LESHRMUNRIIEIE.
&k

{geometry, trajectory, boxndf} /@>/ {geometry, trajectory, boxndf}
{trajectory, boxndf} #@># {trajectory, boxndf}

{geometry, trajectory, boxndf} @> {geometry, trajectory, boxndf}
{geometry, trajectory, boxndf} @/> {geometry, trajectory, boxndf}
{trajectory, boxndf} @#=> {trajectory, boxndf}

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

2H
SHEWR i
BFEMSH BEXNR.
BEralsH REENR,
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Py

I A M XS REIIMEIAE (ST MakeBoxEREEMBIBoXNDFEE ) ERERENEE FOSANNRHNIE
E, SwessryaXER.

XENEEFUNT:

o /@> : EMzEEBEAMzEE,

o #H@># : EIHEERSEMLE,

o @ : Efixy"#ZREEEMxy"#=(E,

o @& : Lflixyz=#ZEESAMxyz=42d,

o @# : Afixyt “#FZ=EEGMxyt —HE=,

o @/#> : Afixyzt = =E S A Mxyzt =407,

N

WITH box AS(
SELECT ST_MakeBox3dt(0,0,0, '2010-01-01 00:00:00',10,10,10, '2012-01-01 00:00:00') a,
ST_MakeBox3dt(6,6,3,'2010-01-01 00:00:00',8,8,5,'2013-01-01 00:00:00') b

)
SELECT a /@>/b AS OpZ, a #@>#b AS OpT,a @>b AS Op2D, a @/> b AS Op3D, a @#>b AS Op2DT,a @/#> b AS

Op3DT from box;
opz|opt | op2d | op3d | op2dt | op3dt
----- L et (EEPEEEED SRR

tf |t [t |[f |f

7.9.4. RESEF

HMAMNN RO EERSEREEHEE LEREMNNRNIILIE.
Bk

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

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

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

2¥
BHER sk
HFEMNSH aang,
HFENEH HEENE,
ik

FIRFEMXTRAIMIIE (BHST MakeBoxBRE 4R AIBoXNDFER! ) BEERENEE LES AN RNINE
E, SastraXiER,
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XENRESEFUT:

o <@/ : EMIzEEWANzEESS.

o #<@# : EtHERGMEEES,

o <@ : Efixy"#=EEANxy_4£=EEE.

o <@ : Afixyz=#=EHEANxyz=4=EEE,
o <#@ : Afxyt “#HNZHEEMt “HNZES,

o </H@ : Efxyzt =N =HAEMxyzt ZEN=E S,

Nl

WITH box AS(
SELECT ST_MakeBox3dt(0,0,0, '2010-01-01 00:00:00',10,10,10, '2012-01-01 00:00:00') a,
ST_MakeBox3dt(6,6,3,'2010-01-01 00:00:00',8,8,5,'2013-01-01 00:00:00') b
)
SELECT b /<@/aAS OpZ, b #<@# aAS OpT,b <@ a AS Op2D, b </@ a AS Op3D, b <#@ a AS Op2DT, b </#@ a AS
Op3DT from box;
opz | opt | op2d | op3d | op2dt | op3dt
----- L e e R SRR

tf [t [t |f |f

7.10. ZjE X R FI i
7.10.1. ST __intersects

EENBRBNNERAEBRESELERR.
Bk

boolean ST_intersects(trajectory traj, tsrange range, geometry g);
boolean ST_intersects(trajectory traj, timestamp t1, timestamp t2, geometry g);

2
SHEW R
traj MBI,
t1 FraRSIE,
t2 LRETIE,
range BB ER
g JIRCPSE
=0
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Select ST_intersects(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(0 0,5 5,9 9)'::geometry) from t
raj_table;

7.10.2. ST _equals
EENEXENPBERMOER=EEEHEE,
BE

boolean ST_equals(trajectory traj, tsrange range, geometry g);
boolean ST_equals(trajectory traj, timestamp t1, timestamp t2, geometry g);

28
SHER R
traj I BUSOE-
t FHIAESIE
t2 L5REYIE,
range BB ER .
g JIRCIPSE
o

Select ST_equals(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(0 0,5 5, 9 9)"::geometry) from traj
_table;

7.10.3. ST _distanceWithin
EENBXENNERBLE/AXNREREEEBEZR,
BE

boolean ST_distanceWithin(trajectory traj, tsrange range, geometry g, float8 d);
boolean ST_distanceWithin(trajectory traj, timestamp t1, timestamp t2, geometry g, float8 d);

28
SHER iR
traj MBI,
t FHIREYIE
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SHEW R

t2 LEREYIE,

range BB ER o

g JIRCPOE S

d B,
BN

Select ST_distanceWithin(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(0 0, 5 5,9 9)'::geometry, 1
0) from traj_table;

7.11. =g 41

7.11.1. ST _intersection
KENBRNNBAMELEEN VAN RNTHERLE, REARLEFHNETR,
Bk

trajectory[] ST_intersection(trajectory traj, tsrange range, geometry g);
trajectory[] ST_intersection(trajectory traj, timestamp t1, timestamp t2, geometry g);

28
SHAMR R
traj BT,
t1 FrIREYIE
t2 LEREYIE,
range BB ER .
g VRGPS
P
MRPDBVUEANRMILEANREZS IR, WREZNFHT.
N

Select ST_intersection(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(0 0, 5 5,9 9)"::geometry) fro
m traj_table;
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7.11.2. ST _difference
KENBRNNBMNEEN VAN RNTHEELE, REARLEFHNETR,
Bk

trajectory ST_difference(trajectory traj, tsrange range, geometry g);
trajectory ST_difference(trajectory traj, timestamp t1, timestamp t2, geometry g);

28
SHER R
traj BRI,
t1 FrIREYIE .
t2 ZRETE,
range BB ER .
g JIRCIPSE 8
o]

Select ST_difference(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(0 0, 5 5, 9 9)'::geometry) from
traj_table;

7.12. DG
7.12.1. ST_nearestApproachPoint

EENERNABDHE SLEVANREVERER,
&k

geometry ST_nearestApproachPoint(trajectory traj, tsrange range, geometry g);
geometry ST_nearestApproachPoint(trajectory traj, timestamp t1, timestamp t2, geometry g);

28
SHER R
traj MBI R,
t1 FHRESE,
t2 LERETIE,
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SHER iR

range BB ER .

g JIREIPOE
~Bl

Select ST_nearestApproachPoint(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(0 0,5 5,9 9)"::geo
metry) from traj_table;

7.12.2. ST _nearestApproachDistance
EEREBRNNEPERESEE/ANREIAERS.
&

float8 ST_nearestApproachDistance(trajectory traj, tsrange range, geometry g);
float8 ST_nearestApproachDistance(trajectory traj, timestamp t1, timestamp t2, geometry g);

2
SHER R
traj EIBUSOE-
t1 FHREE,
t2 45REYIE,
range BB ER .
g JIRCIPSE 8
o]

Select ST_nearestApproachDistance(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', 'LINESTRING(0 0,5 5,9 9)"::
geometry) from traj_table;

7.13. WX R A

7.13.1. ST intersects
EENEXENPBRIMNBR2EEHER.

Bk
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boolean ST_intersects(trajectory trajl, trajectory traj2);
boolean ST_intersects(trajectory trajl, trajectory traj2, tsrange range);
boolean ST_intersects(trajectory trajl, trajectory traj2, timestamp t1, timestamp t2);

W

#

SHEW R

traj HIBITR
t FrHAETIE,
t2 LEREYIE,
range BB R,

BN

Select ST_intersects((Select traj from traj_table where id=1), (Select traj from traj_table where id=2), '2010-1
-113:00:00','2010-1-1 14:00:00');

7.13.2. ST _equals
B e XENPBRIMNER2=EZERE,
BE

boolean ST_equals(trajectory trajl, trajectory traj2, tsrange range);
boolean ST_equals(trajectory trajl, trajectory traj2, timestamp t1, timestamp t2);

28
SHER R
traj MBI R,
t1 FHIABSIE
t2 L5REYIE,
range BB R .

Nl

Select ST_equals((Select traj from traj_table where id=1), (Select traj from traj_table where id=2), '2010-1-1
13:00:00', '2010-1-1 14:00:00');
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7.13.3. ST _distanceWithin
EENBXENNTRIBAENTR2ZEEEREEBZA,
Bk

boolean ST_distanceWithin(trajectory trajl, trajectory traj2, tsrange range, float8 d);
boolean ST_distanceWithin(trajectory trajl, trajectory traj2, timestamp t1, timestamp t2, float8 d);

2H
SHER iR
traj BRI,
t FrIREYIE .
t2 LRETIE,
range BB ER .
d EBEES,
o

Select ST_distanceWithin((Select traj from traj_table where id=1), (Select traj from traj_table where id=2), '2
010-1-1 13:00:00', '2010-1-1 14:00:00', 100);

7.13.4. ST _durationWithin
EENEXENPTEIMNEER2EIER (ZEERXR) NNEREZEREEREENBXER,
EE07S

boolean ST_durationWithin(trajectory trajl, trajectory traj2, tsrange range, interval i );
boolean ST_durationWithin(trajectory trajl, trajectory traj2, timestamp t1, timestamp t2, intervali);

W

#

SHAMR R

traj MBI R,
t FrIAETIE
t2 LEREYIE,
range BB ER .

> MHRA: 20211103 258



BY = #3RE- Trajectory SQLE# PolarDB PostgreSQL

SHEWR i

i LN

i1
MBENBZRESERNR, EE— I HEDFEERRANFTEER.
B

Select ST_durationWithin((Select traj from traj_table where id=1), (Select traj from traj_table where id=2), '2
010-1-113:00:00','2010-1-1 14:00:00', INTERVAL '30s');

7.13.5. ST_{Z|T|2D|2DT|3D|3DT}Intersects
ST_ndintersectsi®#, ¥IEFiEENRE N REEENLIRM LR TER,
BiE

bool ST_{2D|3D}Intersects(geometry geom, trajectory traj);

bool ST_{2D|3D}Intersects(trajectory traj, geometry geom);

bool ST_{2D|3D}Intersects(geometry geom, trajectory traj, timestamp ts, timestamp te);

bool ST_{2D|3D}Intersects(trajectory traj, geometry geom, timestamp ts, timestamp te);

bool ST_{Z|T|2D|2DT|3D|3DT}Intersects(boxndf box, trajectory traj);

bool ST_{Z|T|2D|2DT|3D|3DT}Intersects(trajectory traj, boxndf box);

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

2
SHEWR R
geom SEHRNIANR,
traj FEHMNNDTN R, HE-EFRTNRENT,
trajl FEANNNBN SR, HEF=EFRENRENE,
traj2 BEHMNITN R, HE-EFRTNRENT.
box EEHMAIIEENR,
ts WMETE, RNRIE EVERFIA N BB R FHTE,
te WEHE, RRRENEENEREEERFHE,
P
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EREEHEL, ROFRHAMOAINR (DE—THE-NTSH) NERER. S TREENEE, $H
MAERERHITHIN,

MERHEEtsHteBH, FREBHMBONR (traj, Ztrajlfltraj2) 2E[ts te]fd @ RN FIHE; MR
RYAGAEtsHteS ], FRESEHMBOXR (traj, Sitrajlfltra2) 2 =EHEHT,

H#EEE ST Intersects(...) HREIEXSTFIEE ST_2DIntersects(...) (ERRNEHET—DAJANR)
Iy ST_3DTIntersects(...) (HBIENSHIARNLIR) .

N

WITH traj AS(
SELECT (' {"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"2000-01-01 03:15:42","

end_time":"2000-01-01 05:16:43",' ||

""spatial":"LINESTRING(2 2 0,33.042158099636 36.832684322819 0,47.244002354518 47.230026333034 0,
64.978971942887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)",' ||

""timeline":["2000-01-01 03:15:42","2000-01-01 03:39:54","2000-01-01 04:04:06","2000-01-01 04:28:18","
2000-01-01 04:52:31","2000-01-01 05:16:43"]}}")::trajectory a,

('{"trajectory":{"version":1,"type":"STPOINT","leafcount":4,"start_time":"2000-01-01 02:17:58.656079"
,"end_time":"2000-01-01 03:43:59.620923",' ||

""spatial":"LINESTRING(40 2 0,15.17549143297 51.766017656152 0,1.444002354518 69.630026333034 0,3
700)","timeline":["2000-01-01 02:17:58.656079"," ||

'"2000-01-01 02:46:38.977693","2000-01-01 03:15:19.299307","2000-01-01 03:43:59.620923"1]}}')::trajecto
ryb
)
SELECT ST_2dIntersects(a,b), ST_2dtIntersects(a,b), ST_3dIntersects(a,b), ST_3dtIntersects(a,b) from traj;
st_2dintersects | st_2dtintersects | st_3dintersects | st_3dtintersects

+ + +

t |f It |f

7.13.6. ST _{2D|2DT|3D|3DT}Intersects_IndexLeft

ST_ndintersects_IndexLeftiR%s, FIBIEEMNR NN REEENLIFH LREHER, HIEEERE—TEH
FrERFIRZRS],

Bk

boolST_{2D|2DT|3D|3DT}Intersects_IndexLeft(trajectory trajl, trajectory traj2, timestamp ts, timestamp te)

-

2H
SHEW iR
trajl FEAMNNDBNR, HEFEFREHREIE,
traj2 BEAMBPNBN R, HEFEFRENRAND,
ts WMEE, RIRILE EME N FF A6 B8 B F U,
te WMfEE, RRIRULE RN 4RO BB FHIE,
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iR

ST ndintersectsPREFEEHI MR ZFHFREHEIZIEY (ENEA ST_{2D|2DT|3D|3DT}ntersects(trajectory
trajl, trajectory traj2, timestamp ts, timestamp te) &) , REFLEE EHIBERE BB D HIBS H—HE9
R3|, AESHERIIMITEFH.

AT LAER ST_ndintersects_IndexLeft(...) H#, FILIREFERAE—NSHAENS LRSS, BEHE
FFeH.

BN

EXPLAIN SELECT count(*) FROM sqltr_test_trajs WHERE ST_2DIntersects_IndexLeft(traj, ST_makeTrajectory
('STPOINT', 'LINESTRING(-70 -30, - 72 -34, -73 -35)"::geometry, '[2000-01-01 00:01:30, 2000-01-01 00:15:00)"::tsr
ange,

'{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value": [120,130,14
0]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120,130,140]}, "bearing": {"type": "flo
at", "length": 8, "nullable" : false,"value": [120,130,140]}, "acceleration": {"type": "string", "length": 20, "null
able" : true,"value": ["120","130","140"]}, "active": {"type": "timestamp", "nullable" : false,"value": ["Fri Jan
0111:35:002010", "FriJan 01 12:35:00 2010", "Fri Jan 01 13:30:00 2010"]}}, "events": [{"2" : "Fri Jan 02 15:00:0
02010"},{"3": "FriJan 02 15:30:00 2010"}]}"), ST_PGEpochToTS(0), ST_PGEpochToTs(7000));

Aggregate (cost=4201.04..4201.05 rows=1 width=8)

-> Bitmap Heap Scan on sqltr_test_trajs (cost=98.64..4199.77 rows=505 width=0)

Recheck Cond: ('BOX2DT(-73 -35 2000-01-01 00:01:29.999994,-70 -30 2000-01-01 00:15:00)"::boxndf &#& tr
aj)

Filter: _st_2dintersects(traj, '{"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"2
000-01-01 00:01:30","end_time":"2000-01-01 00:15:00","spatial":"LINESTRING(-70 -30,-72 -34,-73 -35)","timeli
ne":["2000-01-01 00:01:30","2000-01-01 00:08:15","2000-01-01 00:15:00"],"attributes":{"leafcount":3,"velocit
y":{"type":"integer","length":2,"nullable":true,"value":[120,130,140]},"accuracy":{"type":"float","length":4,
"nullable":false,"value":[120.0,130.0,140.0]},"bearing":{"type":"float","length":8,"nullable":false,"value":[12
0.0,130.0,140.0]},"acceleration":{"type":"string","length":20,"nullable":true,"value":["120","130","140"]},"a
ctive":{"type":"timestamp","length":8,"nullable":false,"value":["2010-01-01 11:35:00","2010-01-01 12:35:00"
,"2010-01-01 13:30:00"]}},"events":[{"2":"2010-01-02 15:00:00"},{"3":"2010-01-02 15:30:00"}]}}":;trajectory, '20
00-01-01 00:00:00"::timestamp without time zone, '2000-01-01 01:56:40"::timestamp without time zone)

-> Bitmap Index Scan on sqltr_test_traj_gist_2dt (cost=0.00..98.51 rows=1515 width=0)

Index Cond: (traj &#& 'BOX2DT(-73 -35 2000-01-01 00:01:29.999994,-70 -30 2000-01-01 00:15:00)"::boxnd

7.13.7. ST_{2D|2DT|3D|3DT}DWithin
ST_ndDWithini £, FIBIEENM NN REEEN LI ERTEBENTFETFE—LEE.

18k
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bool ST_{2D|3D}DWithin(geometry geom, trajectory traj, float8 dist);

bool ST_{2D|3D}DWithin(trajectory traj, geometry geom, float8 dist);

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

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

bool ST_{2D|2DT|3D|3DT}DWithin(boxndf box, trajectory traj, float8 dist);

bool ST_{2D|2DT|3D|3DT}DWithin(trajectory traj, boxndf box, float8 dist);

bool ST_{2D|2DT|3D|3DT}DWithin(boxndf box, trajectory traj, timestamp ts, timestamp te, float8 dist);

bool ST_{2D|2DT|3D|3DT}DWithin(trajectory traj, boxndf box, timestamp ts, timestamp te, float8 dist);
boolST_{2D|2DT|3D|3DT}DWithin(trajectory trajl, trajectory traj2, float8 dist);

bool ST_{2D|2DT|3D|3DT}DWithin(trajectory trajl, trajectory traj2, timestamp ts, timestamp te, float8 dist);

28
SHER iR
geom SEHIBHIOXNSR,
traj FEHANNNBN SR, HEFEFNENRAEDE,
trajl BEHAMNITN R, SE~EFRTNRENT.,
traj2 FEHMNRDN R, HEFFEFRTNREHT,
box BEHIMNIBENR,
ts WEE, RRRENEEAFREEEERFHE,
te WMFTE, RRILE EEN R BB FHIE.,
dist BEENIRFRE.,

P

o 3T 2DAN3DEIDWithiniefE, FMNFIMTABE _H=4=E LR (AIXMAIgeometry$E ) B&IE
BINTFETAEE.

o X F2DTFI3DTHIDWithin#RiE, EMNHKRERSEE—NER LEREEE LNEBNTFEFTILE
=8

MERHEStsHteBH, XRESHMBR (traj, Strajlfltraj2) 2IE[ts te]dd @ ERRNEFiTE; MR
RHAEEtsHtes ], TRT|TEHMOIXNSR (traj, Ftrajlftra2) SEHNTE,

BEi#EEE ST DistanceWithin(..) REIEHFIHE ST_2DDWithin(...) (EHRENESHEDI—PRILEANS)
o ST_3DTDWithin(...) (ZHBIRNSHEIIATR) .

Nl
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WITH traj AS(
Select ST_makeTrajectory('STPOINT', 'LINESTRING(0 0 10, 50 0 10, 100 0 10)'::geometry,
('["|| ST_PGEpochToTS(0) || ', || ST_PGEpochToTS(100) || ')')::tsrange,
'{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value":
[120,130,140]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120,130,140]}, "bearing": {"
type": "float", "length": 8, "nullable" : false,"value": [120,130,140]}, "acceleration": {"type": "string", "length
":20, "nullable" : true,"value": ["120","130","140"]}, "active": {"type": "timestamp", "nullable" : false,"value"
:["FriJan 01 11:35:00 2010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01 13:30:00 2010"]}}, "events": [{"2" : "Fri Jan
02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:00 2010"}}') a,
ST_makeTrajectory('STPOINT', 'LINESTRING(0 20, 50 20, 100 20)'::geometry,
('['|| ST_PGEpochToTS(0) ||',' || ST_PGEpochToTS(100) ||')')::tsrange,
'{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value":
[120,130,140]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120,130,140]}, "bearing": {"
type": "float", "length": 8, "nullable" : false,"value": [120,130,140]}, "acceleration": {"type": "string", "length
":20, "nullable" : true,"value": ["120","130","140"]}, "active": {"type": "timestamp", "nullable" : false,"value"
:["FriJan 01 11:35:00 2010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01 13:30:00 2010"]}}, "events": [{"2" : "Fri Jan
02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:00 2010"}]}') b
)
SELECT ST_2dDWithin(a,b, ST_PGEpochToTS(0),ST_PGEpochToTS(49), 19), ST_3dDWithin(a,b, ST_PGEpoch
ToTS(0),ST_PGEpochToTS(49), 19),
ST_2dDWithin(a,b, ST_PGEpochToTS(0),ST_PGEpochToTS(50), 20), ST_3dDWithin(a,b, ST_PGEpochToT
S(0),ST_PGEpochToTS(50), 20),
ST_2dDWithin(a,b, ST_PGEpochToTS(0),ST_PGEpochToTS(70),21), ST_3dDWithin(a,b, ST_PGEpochToT
S(0),ST_PGEpochToTS(70), 21),
ST_2dtDWithin(a,b, ST_PGEpochToTS(0),ST_PGEpochToTS(49), 19), ST_3dtDWithin(a,b, ST_PGEpochTo
TS(0),ST_PGEpochToTS(49), 19),
ST_2dtDWithin(a,b, ST_PGEpochToTS(0),ST_PGEpochToTS(50), 20), ST_3dtDWithin(a,b, ST_PGEpochTo
TS(0),ST_PGEpochToTS(50), 20),
ST_2dtDWithin(a,b, ST_PGEpochToTS(0),ST_PGEpochToTS(70),21), ST_3dtDWithin(a,b, ST_PGEpochTo
TS(0),ST_PGEpochToTS(70), 21) from traj;
NOTICE: One or both of the geometries is missing z-value. The unknown z-value will be regarded as "any val
ue"
NOTICE: One or both of the geometries is missing z-value. The unknown z-value will be regarded as "any val
ue"
st_2ddwithin | st_3ddwithin | st_2ddwithin | st_3ddwithin | st_2ddwithin | st_3ddwithin | st_2dtdwithin | st
_3dtdwithin | st_2dtdwithin | st_3dtdwithin | st_2dtdwithin | st_3dtdwithin

7.13.8. ST_{2D|2DT|3D|3DT}DWithin_IndexLeft

ST_ndDwithin_IndexLeft K%, ¥IMiiEEHNRM MY RERENLITH LREEB/NTSTE—LEE, HiE
EFERAE— I SHAENSINES],

EiE
bool ST_{2D|2DT|3D|3DT}DWithin_IndexLeft(trajectory trajl, trajectory traj2, float8 dist);

bool ST_{2D|2DT|3D|3DT}DWithin_IndexLeft(trajectory trajl, trajectory traj2, timestamp ts, timestamp te, fl
oat8 dist);
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24
SHBWR iR
trajl FEAMNNDNR, HEFEFRBIIREIE,
traj2 FEHANRNNDBNSR, HEFFEFNENRAEDE,
ts WMEE, RIRILET EME TR B B B F 3,
te WMfEfE, RRIRULE RN R BB FHIE,
dist EENIERE.

e

2 ST ndDWithin(...) &/ES RN IRFIE (BNIEIF ST {2DI2DTI3DI3DTIDWithin(traiectorv trail.
traiectorv trai2. float8 dist) 3§ ST_{2D|2DT|3D|3DT}DWithin(trajectory trajl, trajectory traj2, timestamp ts,
timestamp te, float8 dist) R#EY) , HIBEELZAMMSERBNIINRS], BSHREITETTHE.

HATLAERST _ndDwithin_IndexLeft R F TS EEAE — M SHAAN NS LBRS], UBRETEFF
H.

Nl

EXPLAIN SELECT count(*) FROM sqltr_test_trajs WHERE ST_3DTDWithin_IndexLeft(traj, ST_makeTrajectory(
'STPOINT', 'LINESTRING(-70 -30, -72 -34, -73 -35)"::geometry, '[2000-01-01 00:01:30, 2000-01-01 00:15:00)"::tsra
nge,

'{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value": [120,130,14
0]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120,130,140]}, "bearing": {"type": "flo
at", "length": 8, "nullable" : false,"value": [120,130,140]}, "acceleration": {"type": "string", "length": 20, "null
able" : true,"value": ["120","130","140"]}, "active": {"type": "timestamp", "nullable" : false,"value": ["Fri Jan
0111:35:002010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01 13:30:00 2010"1}}, "events": [{"2" : "Fri Jan 02 15:00:0
02010"}, {"3" : "Fri Jan 02 15:30:00 2010"}}"), 2);

Aggregate (cost=4341.89..4341.90 rows=1 width=8)

-> Bitmap Heap Scan on sqltr_test_trajs (cost=103.31..4340.56 rows=529 width=0)

Recheck Cond: ('BOX2DT(-75 -37 2000-01-01 00:01:29.999994,-68 -28 2000-01-01 00:15:00)"::boxndf &/#& tr
aj)

Filter: _st_3dtdwithin(traj, '{"trajectory":{"version":1,"type":"STPOINT","leafcount":3,"start_time":"20
00-01-01 00:01:30","end_time":"2000-01-01 00:15:00","spatial":"LINESTRING(-70 -30,-72 -34,-73 -35)","timelin
e":["2000-01-01 00:01:30","2000-01-01 00:08:15","2000-01-01 00:15:00"],"attributes":{"leafcount":3,"velocity
"{"type":"integer","length":2,"nullable":true,"value":[120,130,140]},"accuracy":{"type":"float","length":4,"
nullable":false,"value":[120.0,130.0,140.0]},"bearing":{"type":"float","length":8,"nullable":false,"value":[120
.0,130.0,140.0]},"acceleration":{"type":"string","length":20,"nullable":true,"value":["120","130","140"]},"act
ive":{"type":"timestamp","length":8,"nullable":false,"value":["2010-01-01 11:35:00","2010-01-01 12:35:00","
2010-01-01 13:30:00"]}},"events":[{"2":"2010-01-02 15:00:00"},{"3":"2010-01-02 15:30:00"}]}}"::trajectory, '2'::d
ouble precision)

-> Bitmap Index Scan on sqltr_test_traj_gist_2dt (cost=0.00..103.18 rows=1586 width=0)

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

7.13.9. ST_{T|2D|2DT|3D|3DT}Contains
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ST_ndContainsiR#1, ¥IME—NSHFAXNIIXNREREENLITE LREERE - NSHANNIIXNR,
Bk

bool ST_TContains(tsranger, trajectory traj);

bool ST_TContains(trajectory traj, tsranger);

bool ST_2DContains(geometry geom, trajectory traj);

bool ST_2DContains(trajectory traj, geometry geom);

bool ST_2DContains(geometry geom, trajectory traj, timestamp ts, timestamp te);

bool ST_2DContains(trajectory traj, geometry geom, timestamp ts, timestamp te);
boolST_{2D|2DT|3D|3DT}Contains(boxndf box, trajectory traj);

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

28
SHER R
geom FEHNI AR,
traj FEANNNDBNSR, HEF=EFRBRAEDE,
box BEHIMAIBENR,
r FEAIENNESEE.
ts WMETE, RNRIEEERFIAN BB R FHE,
te WMFFTE, RRIRILET B9 45 3R by B 8 B F ik
P

HE—TSHEBELIE-TSH.

o XfFgeometryE, BEMXZIFZHINERIE, BHHNDR—ENEBRANFIEN_ERY, B8
ARRE S FHAENgeomA,

o XfFboxndffEAE— 1S, trajectoryfEAE M SHEIContainsilEy, BHMSMNEENSE (HFH
) EEENEE LTREELENINEETCERN. MRIMEE. NBHFREFAESENMIENEE, W
LR BERE, BIXYLCAAHRHE B &% Econtainssii,

7

2k

@ B S geometry%E (FPOLYHEDRALSURFACE) BRIRXIEST_Containsi®fE,

N
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WITH traj AS(

Select ST_makeTrajectory('STPOINT', 'LINESTRING(0 0, 50 50, 100 100)"::geometry,
('["|| ST_PGEpochToTS(0) || ', || ST_PGEpochToTS(100) || ')')::tsrange,
'{"leafcount":3,"attributes":{"velocity": {"type": "integer", "length": 2,"nullable" : true,"value":

[120,130,140]}, "accuracy": {"type": "float", "length": 4, "nullable" : false,"value": [120,130,140]}, "bearing": {"
type": "float", "length": 8, "nullable" : false,"value": [120,130,140]}, "acceleration": {"type": "string", "length
": 20, "nullable" : true,"value": ["120","130","140"]}, "active": {"type": "timestamp", "nullable" : false,"value"
:["FriJan 01 11:35:00 2010", "Fri Jan 01 12:35:00 2010", "Fri Jan 01 13:30:00 2010"]}}, "events": [{"2" : "Fri Jan
02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:00 2010"}]}") b,
ST_MakeBox3dt(0,0,0,ST_PgEpochToTS(0), 50,50,50, ST_PgEpochToTS(49)) a

)
SELECT ST_2dContains(a,b,ST_PGEpochToTS(0), ST_PGEpochToTS(49)), ST_3dContains(a,b,ST_PGEpochT
oTS(0), ST_PGEpochToTS(49)),

ST_2dtContains(a,b,ST_PGEpochToTS(0), ST_PGEpochToTS(49)), ST_3dtContains(a,b,ST_PGEpochToTS
(0), ST_PGEpochToTS(49)),

ST_2dContains(a,b,ST_PGEpochToTS(0), ST_PGEpochToTS(50)), ST_3dContains(a,b,ST_PGEpochToTS(
0), ST_PGEpochToTS(50)),

ST_2dtContains(a,b,ST_PGEpochToTS(0), ST_PGEpochToTS(50)), ST_3dtContains(a,b,ST_PGEpochToTS
(0), ST_PGEpochToTS(50)),

ST_2dContains(a,b,ST_PGEpochToTS(0), ST_PGEpochToTS(70)), ST_3dContains(a,b,ST_PGEpochToTS(
0), ST_PGEpochToTS(70)),

ST_2dtContains(a,b,ST_PGEpochToTS(0), ST_PGEpochToTS(70)), ST_3dtContains(a,b,ST_PGEpochToTS
(0), ST_PGEpochToTS(70)) from traj;
st_2dcontains | st_3dcontains | st_2dtcontains | st_3dtcontains | st_2dcontains | st_3dcontains | st_2dtcont
ains | st_3dtcontains | st_2dcontains | st_3dcontains | st_2dtcontains | st_3dtcontains

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

ST_ndwithinig 8, ¥ —PSHAMNNANREREENLIRE EEEREETE P SHAY NN
Ro

Bk

bool ST_TWithin(tsrange r, trajectory traj);

bool ST_TWithin(trajectory traj, tsrange r);

bool ST_2DWithin(geometry geom, trajectory traj);

bool ST_2DWithin(trajectory traj, geometry geom);

bool ST_2DWithin(geometry geom, trajectory traj, timestamp ts, timestamp te);

bool ST_2DWithin(trajectory traj, geometry geom, timestamp ts, timestamp te);

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

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

2H
SHER R
geom FEFHIRB AR,
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SHEWR biiipuy

traj FEANMNNDBNR, HEFFEFNENRENE,
box FEHAMNIEENR,

r BEHRNNESEE

ts WMfEE, RIRILETEME TR B B8 B F 3.
te WfEfE, RRIRULE RN SR BB FHIE,
ik

HME— T SHEEREETENSY, SNTRE-NSHEE N SHILNST_ndContainsi#

@ #5884 geometry#HE (4NPOLYHEDRALSURFACE) EBTARZIEST Withinifk.,

Nl

WITH traj AS(
SELECT (' {"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"2000-01-01 03:15:42","
end_time":"2000-01-01 05:16:43",' ||
""spatial":"LINESTRING(2 2 0,33.042158099636 36.832684322819 0,47.244002354518 47.230026333034 0,
64.978971942887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)",' ||
""timeline":["2000-01-01 03:15:42","2000-01-01 03:39:54","2000-01-01 04:04:06","2000-01-01 04:28:18","
2000-01-01 04:52:31","2000-01-01 05:16:43"]}}')::trajectory a,
'LINESTRING(2 2 0,33.042158099636 36.832684322819 0,47.244002354518 47.230026333034 0,64.9789719
42887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)'::geometry b
)
SELECT ST_2dWithin(b,a) from traj;
st_2dwithin

7.14. =01
7.14.1. ST _intersection

7E B 18) BR BBV R 23047 3 R B (8] R _E BB s R 2 [ B = 8] IntersectionfbEE,
Bk

geometry ST_intersection(trajectory trajl, trajectory traj2, tsrange range);
geometry ST_intersection(trajectory trajl, trajectory traj2, timestamp t1, timestamp t2);

W

%Sl
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SHEW R

trajl HIBXIR,

traj2 MBI R2,

t1 FraEdiE.,

t2 ZRETE.

range BB ER .
N

Select ST_intersection((Select traj from traj_table where id=1), (Select traj from traj_table where id=2), '201
0-1-1 13:00:00','2010-1-1 14:00:00');

7.15. B=E4it
7.15.1. ST _nearestApproachPoint

8 E B A R TNB2 P F R BERES
P
geometry ST_nearestApproachPoint(trajectory trajl, trajectory traj2);

geometry ST_nearestApproachPoint(trajectory trajl, trajectory traj2,tsrange range);
geometry ST_nearestApproachPoint(trajectory trajl, trajectory traj2, timestamp t1, timestamp t2);

28
SHAMR iR
trajl LBuPSESR
traj2 MBI R2,
t FHARYE
t2 ZREYE .,
range BB ER .
o

Select ST_nearestApproachPoint((Select traj from traj_table where id=1), (Select traj from traj_table where
id=2),'2010-1-1 13:00:00', '2010-1-1 14:00:00');
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7.15.2. ST _nearestApproachDistance
B E A RIPBTFNE 2R R B REPIEERS.
A

float8 ST_nearestApproachDistance(trajectory traj, trajectory traj2);

float8 ST_nearestApproachDistance(trajectory traj, trajectory traj2, tsrange range);
float8 ST_nearestApproachDistance(trajectory traj, trajectory traj2, timestamp t1, timestamp t2);

2
SHEWR R
trajl MBI RT,
traj2 MBI R2,
t1 FHRESE,
t2 HEREYIE,
range BB ER o
N

Select ST_nearestApproachDistance((Select traj from traj_table where id=1), (Select traj from traj_table wh
ere id=2),'2010-1-1 13:00:00', '2010-1-1 14:00:00');

7.16. lEENE
7.16.1. ST _length

RE—FNBHTREKE, BARK,
B

float8 ST_length(trajectory traj, integer srid default 0);

2H

SHER R

traj MBI R,

sird PBRALRNZ=ESEE, IR0 (4326) .
AR
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RIENBsridBEHEWMIKREKE, BA AKX, BEtrajectoryWRhSBEsridE, tRtrajectoryXf K385 srid
B, ThEERHSHsridiSE, MEsirdIRE, REIGERIAsidF4326,

BN

select st_length(traj) from traj where id = 2;
st_length

13494.6660605311
(1row)

7.16.2. ST _euclideanDistance
HER MBS RZ BRI LEBER.,
BE

float ST_euclideanDistance(trajectory trajl, trajectory traj2);

Z2H
SHER R
trajl LBUSIE SN
traj2 MBI R2,
R
EBCEHTTIRELLE,
Nl

Select ST_euclideanDistance((Select traj from traj_table where id=1), (Select traj from traj_table where id=2

));

7.16.3. ST_mdistance
HERTXNRPEEHERNEERNRLEBGES,
D7

float[] ST_mdistance(trajectory trajl, trajectory traj2);

2H
BHAH sk
traj1 PBXR1,
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SHEHR sk

traj2 PBRR2,
1P
REDIRELLE,
Bl

Select ST_mDistance((Select traj from traj_table where id=1), (Select traj from traj_table where id=2));

7.17. HUE S
7.17.1. ST _lcsSimilarity

HEEFLCSS (Longest Common Sub Sequence) EABIRMEPITHIBMNE,
A
integer ST_lcsSimilarity(trajectory trajl, trajectory traj2, float8 dist, distanceUnit unit default 'M");

integer ST_lcsSimilarity(trajectory trajl, trajectory traj2, float8 dist, interval lag, distanceUnit unit default '
M');

2¥
SHEM iR
trajl MBS,
traj2 HIBXIR2,
dist MRZENEBRE, BUAXK,
lag ARZENNERE.
IR, REIATE:
' Y IMI : *
unit o KM F¥
e 'D': E, ARFZESERN WGS84 (4326) HikER
iR

LCSSHTHERANARFFI. BTFHHRMNERRE—BNEHEETBESMNEES. KL
FERBREFHNNERIHE
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TETHESRT, 3, 6 FEEXK, REA 3,
BEtrajectory R oAsrid(E, WNRtrajectorydIggEsrid{E, NWEIAR4L326,

N

With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 ,114.000535 33.588235 54
.85,114.000447 33.588272 54.69,114.000348 33.588287 54.73 ,114.000245 33.588305 55.26 ,114.000153 33.58
8305 55.3)"::geometry,

ARRAY['2010-01-01 11:30"::;timestamp, '2010-01-01 11:31','2010-01-01 11:32','2010-01-01 11:33",'
2010-01-01 11:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.588163 54.87 , 114.000535 33.578235 54.85
,114.000447 33.578272 54.69,114.000348 33.578287 54.73 ,114.000245 33.578305 55.26,114.000163 33.5883
05 55.3)"::geometry,

ARRAY['2010-01-01 11:29:58"::timestamp, '2010-01-01 11:31:02','2010-01-01 11:33",'2010-01-01 1
1:33:09','2010-01-01 11:34','2010-01-01 11:34:30'], NULL) b)
Select st_LCSSimilarity(a, b, 100) from traj;
st_lcssimilarity

(1 row)
With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 ,114.000535 33.588235 54
.85,114.000447 33.588272 54.69 , 114.000348 33.588287 54.73 , 114.000245 33.588305 55.26 ,114.000153 33.58
8305 55.3)"::geometry,

ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 11:31','2010-01-01 11:32','2010-01-01 11:33",’
2010-01-01 11:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.588163 54.87 , 114.000535 33.578235 54.85
,114.000447 33.578272 54.69,114.000348 33.578287 54.73,114.000245 33.578305 55.26,114.000163 33.5883
05 55.3)"::geometry,

ARRAY['2010-01-01 11:29:58'"::timestamp, '2010-01-01 11:31:02','2010-01-01 11:33",'2010-01-01 1
1:34:15','2010-01-01 11:34:50','2010-01-01 11:34:30'], NULL) b)
Select st_LCSSimilarity(a, b, 100, interval '30 seconds') from traj;
st_lcssimilarity

7.17.2. ST _lcsDistance

HEETFLCSS (Longest Common Sub Sequence) EXHRENBHIIERS,
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&k

float8 ST_lcsDisatance(trajectory trajl, trajectory traj2, float8 dist, distanceUnit unit default 'M");
float8 ST_lcsDisatance(trajectory trajl, trajectory traj2, float8 dist, interval lag, distanceUnit unit default 'M'

);

2H
SHEWR iR
trajl EIBUSSE-SIN
traj2 LIBUNSE-PIN
dist MEZENEEEE, BUAXK,
lag MEZ AN EEE.
RS, AFLUITE:
. e IMI : }K
unit o KM F¥
e 'D': E, AAFZRESEN WGS84 (4326) HilfER
(B

LCSSHTFIHESRANALFFS, AFHRAIMNERRE —BNRGSEZBESMEEES,
REIFERE 1- (LCSS) / min(leaf count(traj1), leaf count (traj2)),

4 5

6
= O b

1 e )
f({
Ny -

FEDHEET, 3, 6FSEK, LCSSHEEN3, &R A1-3/5=04,
BEtrajectory R oAsrd(E, WNRtrajectorydIgZEsrid{E, NWEIAR4L326,

N
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With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 , 114.000535 33.588235 54
.85,114.000447 33.588272 54.69,114.000348 33.588287 54.73 ,114.000245 33.588305 55.26,114.000153 33.58
8305 55.3)"::geometry,

ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 11:31','2010-01-01 11:32','2010-01-01 11:33",'
2010-01-0111:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.588163 54.87 , 114.000535 33.578235 54.85
,114.000447 33.578272 54.69 , 114.000348 33.578287 54.73,114.000245 33.578305 55.26,114.000163 33.5883
05 55.3)"::geometry,

ARRAY['2010-01-01 11:29:58'::timestamp, '2010-01-01 11:31:02','2010-01-01 11:33','2010-01-01 1
1:33:09','2010-01-01 11:34','2010-01-01 11:34:30'], NULL) b)
Select st_LCSDistance(a, b, 100) from traj;
st_lcsdistance
0.666666666666667
(Lrow)
With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 , 114.000535 33.588235 54
.85,114.000447 33.588272 54.69,114.000348 33.588287 54.73,114.000245 33.588305 55.26 , 114.000153 33.58
8305 55.3)"::geometry,

ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 11:31','2010-01-01 11:32','2010-01-01 11:33',’
2010-01-0111:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.588163 54.87 , 114.000535 33.578235 54.85
,114.000447 33.578272 54.69 ,114.000348 33.578287 54.73,114.000245 33.578305 55.26 ,114.000163 33.5883
05 55.3)"::geometry,

ARRAY['2010-01-01 11:29:58"::timestamp, '2010-01-01 11:31:02','2010-01-01 11:33','2010-01-01 1
1:34:15','2010-01-01 11:34:50','2010-01-01 11:34:30'], NULL) b)
Select st_LCSDistance(a, b, 100, interval '30 seconds') from traj;
st_lcsdistance
0.666666666666667
(1 row)
With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 , 114.000535 33.588235 54
.85,114.000447 33.588272 54.69,114.000348 33.588287 54.73,114.000245 33.588305 55.26 , 114.000153 33.58
8305 55.3)"::geometry,

ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 11:31','2010-01-01 11:32','2010-01-01 11:33",'
2010-01-01 11:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.588163 54.87 , 114.000535 33.578235 54.85
,114.000447 33.578272 54.69 , 114.000348 33.578287 54.73,114.000245 33.578305 55.26 ,114.000163 33.5883
05 55.3)"::geometry,

ARRAY['2010-01-01 11:29:58'::timestamp, '2010-01-01 11:31:02','2010-01-01 11:33','2010-01-01 1
1:34:15','2010-01-01 11:34:50','2010-01-01 11:34:30'], NULL) b)
Select st_LCSDistance(a, b, 100, interval '30 seconds', 'M') from traj;
st_lcsdistance
0.666666666666667
(1row)

7.17.3. ST _lcsSubDistance

HELCSSHIRER Strajl X ERHE FHIEE,
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18k

float8 ST_lcsSubDisatance(trajectory trajl, trajectory traj2, float8 dist, distanceUnit unit default 'M');
float8 ST_lcsSubDisatance(trajectory trajl, trajectory traj2, float8 dist, interval lag, distanceUnit unit defaul
t'M');

2H#
SHEWR IR
trajl LEIBUSSE-SIN
traj2 MBS R2,
dist MRZENEBERE, BAURXK,
lag MEZ AN ERE.
EESA, RFUATE:
] Y YMI : }K
unit o KM T
e 'D': E, ARAFRESEN WGS84 (4326) HikER
BB

AR E N5 LCSSHBE R XS R 89N 1 F B E) mE S LCSSHUIB R B m 8B LB X K,

4

5
@1

LEDHIESR[2,3,5]ALCSSHIEE, FiR1.5 XS R B HIBER R[2,3,4,5], REIMERA1-3/4,
HUEB/NRBLCSSHIB S B 1 AN ERS .
EEtrajectoryRPLAsidE, WNRtrajectoryfIRi&HGsrid{E, MEBIAR4E326,

N
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With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 ,114.000535 33.588235 54
.85,114.000447 33.588272 54.69,114.000348 33.588287 54.73 ,114.000245 33.588305 55.26,114.000153 33.58
8305 55.3)"::geometry,

ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 11:31','2010-01-01 11:32','2010-01-01 11:33",'
2010-01-0111:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.588163 54.87 , 114.000535 33.578235 54.85
,114.000447 33.578272 54.69,114.000348 33.578287 54.73 ,114.000245 33.578305 55.26,114.000163 33.5883
05 55.3)"::geometry,

ARRAY['2010-01-01 11:29:58'"::timestamp, '2010-01-01 11:31:02','2010-01-01 11:33",'2010-01-01 1
1:33:09','2010-01-01 11:34','2010-01-01 11:34:30'], NULL) b)
Select st_LCSSubDistance(a, b, 100) from traj;
st_lcssubdistance
0.66666666666666666667
(1row)
With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.588163 54.87 , 114.000535 33.588235 54
.85,114.000447 33.588272 54.69,114.000348 33.588287 54.73,114.000245 33.588305 55.26 ,114.000153 33.58
8305 55.3)"::geometry,

ARRAY['2010-01-01 11:30"::timestamp, '2010-01-01 11:31','2010-01-01 11:32','2010-01-01 11:33",'
2010-01-0111:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.588163 54.87 , 114.000535 33.578235 54.85
,114.000447 33.578272 54.69,114.000348 33.578287 54.73 ,114.000245 33.578305 55.26 ,114.000163 33.5883
05 55.3)"::geometry,

ARRAY['2010-01-01 11:29:58"::timestamp, '2010-01-01 11:31:02','2010-01-01 11:33','2010-01-01 1
1:33:09','2010-01-01 11:34','2010-01-01 11:34:30'], NULL) b)
Select st_LCSSubDistance(a, b, 100, interval '30 seconds') from traj;
st_lcssubdistance
0.666666666666667
(1 row)

7.17.4. ST_JaccardSimilarity
T E IR FHEEaccardBLE L (Jaccard index) .
EED7S
record ST_JaccardSimilarity(trajectory trl, trajectory tr2, double tol_dist,

text unit default '{}', interval tol_time default NULL,
timestamp ts default "-infinity', timestamp te default 'infinity') ;

2
SHER R
trl BB R,
tr2 NIBIR2,
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SHZIR R
tol_dist TEEE, BIAXK,
unit HWREE T E S SONZER S,
tol_time HNERZE, BOAANULL, HEANULLE AENFRREFTREREAREZERE,
ts FigEYiE., ZIAA -infinity , REFERIERNEZEHFHT,
te ZRIE, KIAAN infinity , REFERE LI E2Z B8 FHIE,
unit 2HERBW T,
SHBIR E il ZANE 1288
EMRFNERLIRER., BUE:
e auto: RIBEGELIRNBTERREENLIRER
(Lambert Azimuthal, UTM%) , 318314445
o . RUTIHE, FEBFSMER N, BLHK,
Projection string & o sid: BEERPHNTESERD,
@ #E  AEASHE, KBERELIRRTE,
BB, BUE:
o null: BNEEA, BEFEBNTSLIRNREZ T
Unit string null HE,
e M: REFEZEBSERETHNRMHTERIHE, B8
BAXK,
EEFERWRAEITE, HUnitiREAMES, TJRUEEL
i, BYE:
useSpheroid | bool true o true: BRI HERHNES.
o false: {FAKMKF MR HTEEMUNES,
REIZHGLBNT .
SHZIR el 188
nleaf1 int BB 5HR2ER S HE,
MB25 B 1ERHRHE.
leats - @ %8 Snleaf1 R—=A8E, HI408 sE4B
WIRET B8R — =, Nnleaf1:
1, nleaf282,
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SHEM E it iR
. . PR BN EER N EEN AR ENZERENR
interl int e
=,
) ) PEE B TNESRNEEN BRENZERENR
inter2 int wr =
HE,
laccard BB TR, &AL : inter/(nleafl+nleaf2-
inter) ,
jaccard_lower double
©) B interAinter1flinter2ch B/NEIE,
laccardBEE LR, &AL : inter/(nleafl+nleaf2-
inter) ,
jaccard_upper double
@ B interAinter1finter2th I XHYE,
R

AN ESM)accard indexiEM N ESRENTEHERUBNESHENTEHE., ITFRENL, BV
ETlaccard indextEX, A EENTISHTERNAHE, URENT2 LSBT 1EXNREE,
FHi833 _EXjaccard_lowerfljaccard_uppertd A+ EIEE,

N

> MA4pRA: 20211103 278



B == 3 e PolarDB PostgreSQL

With traj as(
SELECT ST_makeTrajectory('STPOINT"::leaftype, 'SRID=4326;LINESTRING(114.49211 37.97921,114.49211 37.9
7921,114.49211 37.97921,114.49211 37.97921)"::geometry,

ARRAY[to_timestamp(1590287775) AT TIME ZONE 'UTC', to_timestamp(1590287778) AT TIME ZONE 'UTC', t
o_timestamp(1590302169) AT TIME ZONE 'UTC',to_timestamp(1590302171) AT TIME ZONE 'UTC'], '{}") a,

ST_makeTrajectory('STPOINT"::leaftype, 'SRID=4326;LINESTRING(114.49211 37.97921,114.49211 37.97921,
114.4921137.97921,114.49211 37.97921,114.49145 37.97781,114.49145 37.97781,114.49145 37.97781,114.491
4537.97781,114.49145 37.97781,114.49145 37.97781,114.49145 37.97781,114.49145 37.97781,114.49145 37.97
781,114.4914537.97781,114.49211 37.97921,114.49211 37.97921,114.49211 37.97921,114.49211 37.97921,114.
49211 37.97921,114.49211 37.97921)"::geometry,

ARRAY[ to_timestamp(1590287765) AT TIME ZONE 'UTC', to_timestamp(1590287771) AT TIME ZONE 'UTC', t
o_timestamp(1590287778) AT TIME ZONE 'UTC', to_timestamp(1590287780) AT TIME ZONE 'UTC', to_timesta
mp(1590295992) AT TIME ZONE 'UTC', to_timestamp(1590295997) AT TIME ZONE 'UTC', to_timestamp(15902
96013) AT TIME ZONE 'UTC', to_timestamp(1590296018) AT TIME ZONE 'UTC', to_timestamp(1590296025) AT
TIME ZONE 'UTC', to_timestamp(1590296032) AT TIME ZONE 'UTC', to_timestamp(1590296055) AT TIME ZON
E'UTC', to_timestamp(1590296073) AT TIME ZONE 'UTC', to_timestamp(1590296081) AT TIME ZONE 'UTC', to
_timestamp(1590296081) AT TIME ZONE 'UTC', to_timestamp(1590302169) AT TIME ZONE 'UTC', to_timesta
mp(1590302174) AT TIME ZONE 'UTC', to_timestamp(1590302176) AT TIME ZONE 'UTC', to_timestamp (15903
02176) AT TIME ZONE 'UTC', to_timestamp(1590302172) AT TIME ZONE 'UTC', to_timestamp(1590302176) AT
TIME ZONE 'UTC'],'{}') b
)
select ST_JaccardSimilarity(a,b, 100,'{"unit":"M"}','20 second', '2020-05-23"::timestamptz AT TIME ZONE 'UT
C','2020-05-26"::timestamptz AT TIME ZONE 'UTC') from traj;

st_jaccardsimilarity

(4,20,4,10,0.2,0.714285714285714)
(Lrow)

7.18. 9 M ER1E 68

7.18.1. ST _ExportTo
BHBS BB SN EREFRE
BE

trajectory ST_ExportTo(trajectory traj, text path, text config);

2
SHER R
traj MBI R,

HMERTFMEFRTER, BRINZFFOSSX M43, #8309 '0SS://<access key>:<access
path secret>@<endpoint>/<bucket>/<directory>', HIBSAGIFMEES RS HEET
§9.gtf 32 fch,
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SHEWR P

jsonZEFE, AWM THR:
o BHEZIR: compress
e ZHAE: 'none'

e T[i%&{E: 'none', 'lz4', 'lzo', 'zstd', 'snappy', 'zlib'

config

1k
BHEHETE., =E. 4. BUHESFEHIEREOSSHIX Hkd,

Endpoint AOSSHIMIE T R . ARIELIBESANMEEE, BHR T EIEEPostgreSQLS OSSETERegiontd (&,
HXEFERIFESE 0SS endpoint,

BT E Z i HE T Append A NEMBEEN X GX DR .ot A XD, XHEEAA: <XHHF54
JEHEGY> 0 1.gtf, BANHKR/NL2GB, Hganos.trajectory.ext_storage_block sizeB#iz4l,

MR NOXHRERFE .ot S, WHEMENNEN.gt XHZ/E. N TELRIMNIEMITT, WR
RN E LR FREN XGRS, WAEHFME, SUWEHDIELEER#ITEME.

X3 £ R B P AR BI M B = BT AR LB SN BR A RE DU, XSSMER S B 2 s o] BE S S EUEUR E BV EUR AR o]
H.

EREXEE: zbGER=BR/N, zstdEERERS.
N
update trajs
set traj = ST_exportTo(traj, '0SS://<access key>:<access secret>@o0ss-cn-beijing-internal/<bucket>/<directo
ry>','"{}');
UPDATE 113395
7.18.2. ST _IsExternal
H B — KRB R BRI HEEIND,
Bk

bool ST_IsExternal(trajectory traj);

28

SHAR Eii:pay

traj MR,
ipu
MBPIBFFREEINE, EEItrue, BUEENfalse,
Zx’]l
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select ST_IsExternal(traj) from trajs;
st_isexternal

(5 rows)

7.18.3. ST_importFrom
BN ERTE ik BB 316 9 N ER TR AR B9 BNk
A

trajectory ST_importFrom(trajectory traj);

S

SHER R

traj MBI R,
1R

ST_Export ToREEMHR/E. WEMERANNG, REEARS; MEFEEERMINE, BEEMSALERE
. FALREA Update 5<%, TTLUBSMBIFMEBIMIBERTIEL A NERTFHE.

N MHSMBEFENGASEE., SENTBXELEEREE, ZNUETRNDERSATAH, BSHEHN
X,

N
update trajs

set traj = ST_ImportFrom(traj);
UPDATE 4

7.18.4. ST _StoragelLocation
REIHBEIIMEREFAEALE .,
BE

bool ST_StorageLocation(trajectory traj);

W

#
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SHER iR

traj MBI,
1 i
MRFMHEEINGD, REFMEENEN. gt SXARERNNHE, FNIRE N,
~Bl

select ST_StorageLocation(traj) from trajs;
st_storagelocation

0SS://$(0SS_USER):<AccessKeySecret>@$(0SS_ENDPOINT)/$(0SS_BUCKET)/$(0SS_E_EXPORT)1/
0SS://$(0SS_USER):<AccessKeySecret>@$(0SS_ENDPOINT)/$(0SS_BUCKET)/$(OSS_E_EXPORT)2/
0SS://$(0SS_USER):<AccessKeySecret>@$(0SS_ENDPOINT)/$(0SS_BUCKET)/$(OSS_E_EXPORT)2/
(4 rows)

7.18.5. ST_AKID
R [E MR E R IR AccessKeyld,
Bk

text ST_AKID(trajectory traj);

2H

SHER iR

traj MBI,
i i

MEEFEEINER, REIFEME LT EIAccessKeyld, FREINULL,

MOSSHMRTZAEIEEINITE R, EEIRAtAccessKey, EPMAccessKeys HAccessKeyldFl
AccessKeySecret (TJLARBABAFBFERH) .

Nl

select ST_AKID(traj) from trajs;
st_akid

$(0SS_USER)
$(0SS_USER)
$(0SS_USER)

7.18.6. ST _SetAccessKey
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REINEBTF AT AYACcessKey,
BiE

trajectory ST_SetAccessKey(trajectory traj, text akid, text aksecret, bool checkvalid default true);

2%
SHER R
traj MBI,
akid 518 0SSHIAccessKeyld,
aksecret 5181 0SSHIACcessKeySecret
checkvalid EEEERIFEHE, BiANtrue, MR Rtrue, WX BEFIZEAccesskeyifia
0SS, MFRAEKBUIRE.
1 1A

BINRE A SMERFME BT BYACCessKey,

MOSSHMRTEAE R BB B, BEIZfAtAccessKey, P AccessKeysAAccessKeyldF
AccessKeySecret (S]AIBBARAFPZMZHE) .

Nl

select ST_SetAccessKey(traj, '<OSS_USER>', '<OSS_PWD>') from trajs;

st_
setaccesskey

{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"Sat Jan 01 03:15:42 2000","end_ti
me":"Sat Jan 01 05:16:43 2000","spatial":"LINESTRING(2 2 0,33.042158099636 36.832684322819 0,47.2440023
54518 47.230026333034 0,64.978971942887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)"
,"timeline":["Sat Jan 01 03:15:42 2000","Sat Jan 01 03:39:54 2000","Sat Jan 01 04:04:06 2000","Sat Jan 01 04:
28:182000","Sat Jan 01 04:52:31 2000","Sat Jan 01 05:16:43 2000"]}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"Sat Jan 01 03:15:42 2000","end_ti
me":"Sat Jan 01 05:16:43 2000","spatial":"LINESTRING(2 2 0,33.042158099636 36.832684322819 0,47.2440023
54518 47.230026333034 0,64.978971942887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)"
,"timeline":["Sat Jan 01 03:15:42 2000","Sat Jan 01 03:39:54 2000","Sat Jan 01 04:04:06 2000","Sat Jan 01 04:
28:182000","Sat Jan 01 04:52:31 2000","Sat Jan 01 05:16:43 2000"]}}
{"trajectory”:{"version":1,"type":"STPOINT","leafcount":6,"start_time":"Sat Jan 01 03:15:42 2000","end_ti
me":"Sat Jan 01 05:16:43 2000","spatial":"LINESTRING(2 2,33.042158099636 36.832684322819,47.2440023545
18 47.230026333034,64.978971942887 60.618813472986,77.621717839502 78.012496630661,80 78)","timeline
":["Sat Jan 01 03:15:42 2000","Sat Jan 01 03:39:54 2000","Sat Jan 01 04:04:06 2000","Sat Jan 01 04:28:18 2000
""Sat Jan 01 04:52:31 2000","Sat Jan 01 05:16:43 2000"]}}

TRAJECTORY EMPTY

(4 rows)

283 > MA4RRZA: 20211103



PolarDB PostgreSQL = ¥UERE- Trajectory SQLE#E

7.18.7. ST_SetAkid

R BN EETERAccessKeyld,
Bk

trajectory ST_SetAkld(trajectory traj, text akid, bool checkvalid default true);

28
SHEWR iR
traj LIBUPSE
akid 18 0SSHIACcessKeyld,
checkvalid EETERIEIERME, BilAtrue, MNEAtrue, MK AINRERIAccesskeyifial
0SS, WFRiAELMNIRE .
R

BINRE A D MEREAE BT BYAccessKeyld

MOSSHMRTEAE RN BB, BEIRtAccessKey, B AccessKeys AAccessKeyldFl
AccessKeySecret (T AR ABFPZMEZN) ,

BN
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select ST_SetAKId(traj, '<OSS_USER>') from trajs;

st
_setakid

{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"Sat Jan 01 03:15:42 2000","end_ti
me":"Sat Jan 01 05:16:43 2000","spatial":"LINESTRING(2 2 0,33.042158099636 36.832684322819 0,47.2440023
54518 47.230026333034 0,64.978971942887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)"
,"timeline":["Sat Jan 01 03:15:42 2000","Sat Jan 01 03:39:54 2000","Sat Jan 01 04:04:06 2000","Sat Jan 01 04:
28:182000","Sat Jan 01 04:52:31 2000","Sat Jan 01 05:16:43 2000"]}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"Sat Jan 01 03:15:42 2000","end_ti
me":"Sat Jan 01 05:16:43 2000","spatial":"LINESTRING(2 2 0,33.042158099636 36.832684322819 0,47.2440023
54518 47.230026333034 0,64.978971942887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)"
,"timeline":["Sat Jan 01 03:15:42 2000","Sat Jan 01 03:39:54 2000","Sat Jan 01 04:04:06 2000","Sat Jan 01 04:
28:18 2000","Sat Jan 01 04:52:31 2000","Sat Jan 01 05:16:43 2000"]}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"Sat Jan 01 03:15:42 2000","end_ti
me":"Sat Jan 01 05:16:43 2000","spatial":"LINESTRING(2 2,33.042158099636 36.832684322819,47.2440023545
1847.230026333034,64.978971942887 60.618813472986,77.621717839502 78.012496630661,80 78)","timeline
":["Sat Jan 01 03:15:42 2000","Sat Jan 01 03:39:54 2000","Sat Jan 01 04:04:06 2000","Sat Jan 01 04:28:18 2000
""Sat Jan 01 04:52:31 2000","Sat Jan 01 05:16:43 2000"]}}

TRAJECTORY EMPTY

(4 rows)

7.18.8. ST_SetAkSecret

REBINERF BT AccessKeySecret ,
B

trajectory ST_SetAkSecret(trajectory traj, text aksecret, bool checkvalid default true);

2
SHAR R
traj MBI,
aksecret 5181 0SSHIACcessKeySecret
checkvalid ERTERIEERYE, BilAtrue, MNENtrue, MK AINREBIAccesskeyifial
0SS, MRERMUEKE .
ik

BINRE A IMERFME BT BYACcessKey,

MOSSHMBTZEMEIZ IR, FEiZMAccesskey, B MAccessKeysr AAccessKeyldFl
AccessKeySecret (TIIAIBRARFPEZMEE) .
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Nl

select ST_SetAkSecret(traj, '<OSS_PWD>') from trajs;

st_
setaksecret

{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"Sat Jan 01 03:15:42 2000","end_ti
me":"Sat Jan 01 05:16:43 2000","spatial":"LINESTRING(2 2 0,33.042158099636 36.832684322819 0,47.2440023
54518 47.230026333034 0,64.978971942887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)"
,"timeline":["Sat Jan 01 03:15:42 2000","Sat Jan 01 03:39:54 2000","Sat Jan 01 04:04:06 2000","Sat Jan 01 04:
28:182000","Sat Jan 01 04:52:31 2000","Sat Jan 01 05:16:43 2000"]}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"Sat Jan 01 03:15:42 2000","end_ti
me":"Sat Jan 01 05:16:43 2000","spatial":"LINESTRING(2 2 0,33.042158099636 36.832684322819 0,47.2440023
54518 47.230026333034 0,64.978971942887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)"
,"timeline":["Sat Jan 01 03:15:42 2000","Sat Jan 01 03:39:54 2000","Sat Jan 01 04:04:06 2000","Sat Jan 01 04:
28:182000","Sat Jan 01 04:52:31 2000","Sat Jan 01 05:16:43 2000"]}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"Sat Jan 01 03:15:42 2000","end_ti
me":"Sat Jan 01 05:16:43 2000","spatial":"LINESTRING(2 2,33.042158099636 36.832684322819,47.2440023545
18 47.230026333034,64.978971942887 60.618813472986,77.621717839502 78.012496630661,80 78)","timeline
":["Sat Jan 01 03:15:42 2000","Sat Jan 01 03:39:54 2000","Sat Jan 01 04:04:06 2000","Sat Jan 01 04:28:18 2000
""Sat Jan 01 04:52:31 2000","Sat Jan 01 05:16:43 2000"]}}

TRAJECTORY EMPTY

(4 rows)

7.18.9. ST_SetStoragelocation
RE— M PB RN FREAE.
Bk

trajectory ST_SetStoragelLocation(trajectory traj, text new_path, bool checkValid default true);

2H
SHER R
traj HIBITR

SAERTFMEFRT SR, BRIMNZIFOSSX X, A '0SS://<access key>:<access
new_path secret>@<endpoint>/<bucket>/<directory>', BB HEEHEEX R HTT
8. gt

ERFTERIEIERY, BilAtrue, MEAtrue, M=K AR EAccesskeyifial

checkvalid 0SS, WMRHAEBMIRE.

e
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BXNBIMIEROMNE, ARYUASBHNRENINIFEXYE, NFER, FEEXEOSSHEMFHT
MBS EREUIRII X3k, BB RSB E RSB HEFELE.

B E, TTREMINESHEAIBE, KIEBAFREE M LI is not appendable HI1ER, &
WREE— 17 RIBIE0SSAppend T R L&,

Nl

select ST_SetStorageLocation(traj, '<New Path>') from trajs;
st_s
etstoragelocation

{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"Sat Jan 01 03:15:42 2000","end_ti
me":"Sat Jan 01 05:16:43 2000","spatial":"LINESTRING(2 2 0,33.042158099636 36.832684322819 0,47.2440023
54518 47.230026333034 0,64.978971942887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)"
,"timeline":["Sat Jan 01 03:15:42 2000","Sat Jan 01 03:39:54 2000","Sat Jan 01 04:04:06 2000","Sat Jan 01 04:
28:18 2000","Sat Jan 01 04:52:31 2000","Sat Jan 01 05:16:43 2000"]}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"Sat Jan 01 03:15:42 2000","end_ti
me":"Sat Jan 01 05:16:43 2000","spatial":"LINESTRING(2 2 0,33.042158099636 36.832684322819 0,47.2440023
54518 47.230026333034 0,64.978971942887 60.618813472986 0,77.621717839502 78.012496630661 0,80 78 0)"
,"timeline":["Sat Jan 01 03:15:42 2000","Sat Jan 01 03:39:54 2000","Sat Jan 01 04:04:06 2000","Sat Jan 01 04:
28:18 2000","Sat Jan 01 04:52:31 2000","Sat Jan 01 05:16:43 2000"1}}
{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time":"Sat Jan 01 03:15:42 2000","end_ti
me":"Sat Jan 01 05:16:43 2000","spatial":"LINESTRING(2 2,33.042158099636 36.832684322819,47.2440023545
18 47.230026333034,64.978971942887 60.618813472986,77.621717839502 78.012496630661,80 78)","timeline
":["Sat Jan 01 03:15:42 2000","Sat Jan 01 03:39:54 2000","Sat Jan 01 04:04:06 2000","Sat Jan 01 04:28:18 2000
""Sat Jan 01 04:52:31 2000","Sat Jan 01 05:16:43 2000"]}}

TRAJECTORY EMPTY

(4 rows)

7.18.10. ST _DeleteGTF
b B — N S-S o B B B R BB R i XA

7S

void ST_DeleteGTF(text directory);

2H
BHER sk

SMRTEMEFRTER, BRIMNZIFOSSX M4k, & '0SS://<access key>:<access
directory secret>@<endpoint>/<bucket>/<directory>', HIBSXHIGFHEERT N XHET
8. gt g,

i1
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BEM RPN
o]l

select ST_deleteGtf('OSS_PATH');
st_deletegtf

7.19. &=

7.19.1. ganos.trajectory.attr_string_length

REFHHRBBEEIRARE,

1R
attr_string_length JAinteger &,
R~

Set ganos.trajectory.attr_string_length = 32;

7.19.2. ganos.trajectory.index_split_config

WREMERGsTZ=50, YI8/HUB AN,

T iR
index_split_config AstringZk& , FRFBERX ST splitgXERE,
KiNE

"{\"cut_point.even_divide\":10}"
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8.GeomGrid SQL&==E
8.1. EAE N

GeomGrid 2 Ganos GeomGridy B R FRIR— MRS RVEIESEE,

HaERR

o GeomGrid3Z#5 LA T 442 2 B El GeomGrid 8 #x 3 :
o text
o bytea

o GeomGrid3z 1% M GeomGridE A FHUIEE B AL 4% :
o text
o bytea
o geometry

o box

8.2. Hith

8.2.1. ST _AsText
BTN REBRAIEEN NI AR,
EiR

text ST_AsText(geomgrid grid,
integer precision,
text standard default 'GGER')
text[] ST_AsText(geomgrid[] grid,
integer precision,
text standard default 'GGER')

2#
SHEM iR
grid FERHAMENR,
precision BESS, BUE: 0~31, -1RRERRINEESRT,
HBHRE: GGER, BARRIHIRZ B MIEHmIBIMA (GeoSpatial Grid Encoding
standard -
Rule) . BRIAEFGGER,
R

B—TRENKRIFRIEENER. FEURREACHE ., SEENEES TREFHENBER, R#iTH
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Nl

- ERARIABER
with g as (
select unnest(st_asgrid(
ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490), 15)) as grid)
select ST_asText(grid) from g;
st_astext
G001310322230230
-fEEmHNER
with g as (
select unnest(st_asgrid(
ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490), 15)) as grid)
select ST_asText(grid, 8) from g;
st_astext

G01310322

8.2.2. ST _AsBinary
BB R HFIEN,
Bk

bytea ST_AsBinary(geomgrid grid)

2%

SHAMR HR

grid EERLHMBNR,
N

with g as (

select unnest(st_asgridcode(

ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490), 15)) as grid)
select ST_asBinary(grid) from g;

st_asbinary

\x01010c0f74271236

8.2.3. ST _AsGeometry
RE VTN RERBIMESREE .

Bk
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geometry ST_AsGeometry(geomgrid grid);
geometry[] ST_AsGeometry(geomgrid[] grid);

2

BHEM sk

grid BEHHOAETR,
B

select st_astext(
st_asgeometry(st_gridfromtext('G0013103220310313')));
st_astext

POLYGON((116.458888888889 39.3088888888889,116.458888888889 39.3166666666667,11
6.466666666667 39.3166666666667,116.466666666667 39.3088888888889,116.4588888888
89 39.3088888888889))

8.2.4. ST _AsBox
MR IR 8] LA box & R BT MESEE
EiA

box ST_AsBox(geomgrid grid);
box[] ST_AsBox(geomgrid[] grid);

2¥

SHER R

grid FERHAMENR,
B

select st_asbox(
st_gridfromtext('G0013103220310313'));
st_asbox

(116.46666666666667,39.31666666666667),(116.45883888888889,39.30888888888889)

8.3. WA
8.3.1. ST_GridFromText

B— MBS RERF BRI geomgridiiz L E
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18k

geomgrid ST_GridFromText(text Code)

2H

SHEWR iR

Code AR R AN RIXBIMIER,
Bl

select st_gridfromtext('G0013103220310313');
st_gridfromtext

01011C1074271B120101

8.3.2. ST_GridFromBinary
M= REIT &R Tl #r#  geomgrid$iiE R B,
BE

geomgrid ST_GridFromBinary(bytea binary)

S

SHER R

binary THFIRREIMIERT R,
~Bl

select st_astext(
st_gridfrombinary('\x01010c0f74271236'));
st_astext

G001310322230230

8.4. [ X R A M
8.4.1. ST Intersects

EFMENRARNZDEENLANREEER.

8k
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boolean ST_Intersects(geomgrid grid, geometry geom);
boolean ST_Intersects(geometry geom, geomgrid grid);

28
SHEWR iR
grid ZLESOE-R
geom JIRCRSE S
faak

AR =ESEZNMECGC2000 (SRID=4490) ,

Nl

select st_intersects(ST_gridfromtext('G001331032213300013'),
ST_geomfromtext('LINESTRING(122.48077 51.72814, 122.47416 51.73714)',4490));

st_intersects

8.4.2. ST _Contains
BHMNENIRAEZNZREEM/INREEREEXER,
BE

boolean ST_Contains(geomgrid grid, geometry geom);

boolean ST_Contains(geometry geom, geomgrid grid);
boolean ST_Contains(geomgrid gridl, geomgrid grid2);

2H
SHER R
grid ZEESOEW
geom JIRCIDSE-W
1
293
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select st_contains(ST_gridfromtext('G001331032213300013'),

ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490));
st_intersects

select st_contains(ST_gridfromtext('G00133103221330"),

ST_gridfromtext('G001331032213300013'))
st_contains

8.4.3. ST_Within
BEMENRARNZEAECENLANREEREEEXER,
Ex

boolean ST_Within(geomgrid grid, geometry geom);

boolean ST_Within(geometry geom, geomgrid grid);
boolean ST_Within(geomgrid grid1, geomgrid grid2);

2
BEAMR Rk
grid EESSES
geom RGISEN
1 iR
JUIM R ZESZ 0 RZCGC2000 (SRID=4490) ,
~pl

select st_within(ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490),
ST_gridfromtext('G001331032213300013'));
st_within

select st_within(ST_gridfromtext('G001331032213300013'),

ST_gridfromtext('G001331032213300'))
st_within
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8.5.1. @>
SHARNSAENSEBEREAA AR,
B

boolean @>(geomgrid grid, geometry geom);

boolean @>(geometry geom, geomgrid grid);
boolean @>(geomgrid grid1, geomgrid grid2);

2
SHER R
grid IR,
geom JREPSEW
1 1A
JUINRZESEQHRCGC2000 (SRID=4490) ,
~Bl

select ST_gridfromtext('G001331032213300013') @>
ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490) as t;

select ST_gridfromtext('G00133103221330') @>
ST_gridfromtext('G001331032213300013") as t

8.5.2. <@
FHMNENIRRAERNZEEERER/LANRE S,
EE

boolean <@(geomgrid grid, geometry geom);

boolean <@(geometry geom, geomgrid grid);
boolean <@(geomgrid grid1, geomgrid grid2);

24
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SHER p

grid RIEXTR.,

geom JIRCIpSE 8
TR
NI R = @S %2 CGC2000 (SRID=4490) ,
~Bl

select ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490) <@
ST_gridfromtext('G001331032213300013') as t;

select ST_gridfromtext('G001331032213300013') <@
ST_gridfromtext('G001331032213300') as t

8.6. MENRIHE

8.6.1. ST_AsGrid
ARSI MIEH R
S

geomgrid[] ST_AsGrid(geometry geom, integer precision);

2H
SHER iR
geom FERHENANR,
precision RER, BUE: 0~31,
i ik

JUTXN R ESEXHRCGC2000 (SRID=4490) , MERZNSVE T BT K
(ST_Transform) XTLAXREVLIRHITER, BIRREEIETREIRE CGC2000 4R R A,

AREGRE AN RERNMETREAE, FFR. LHELESHRE XS K MEHD, NTEFR:
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=

—> {Grid6}

—> {Grid2, Grid5, Grid6, ...}

—> {Grid2, Grid5, Grid6, Grid7, ...}

N

297
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select st_astext(st_asgrid(
ST_geomfromtext('POINT(116.31522216796875 39.910277777777778)',4490), 15))
st_astext
{G001310322230230}
select st_astext(st_asgrid(
ST_geomfromtext('LINESTRING(122.48077 51.72814,122.47416 51.73714)',4490), 18))
st_astext

{G001331032213300011,G001331032213300013,G001331032213122320,G00133103221312232
2,G001331032213300100,G001331032213122303,G001331032213122321,G00133103221312231
2}
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9.Geometry Pyramid SQL&%
9.1. EA &N

Ganos Geometry Pyramid o] AR F Z 4 == (8] J {0 KRR B IR

HIRE K

o FEAIFPoint, Line, Polygon, MultiPoint, MultiLinezMultiPolygonfi== E)#iEE.
o BRERVABE—MH—HIEEHXAMNIDFE (uint4/uint8) ,

o WRELEANMAZERANEF=ERS],
o JUTHUIBHIRIRRZIFER EPSGC RIBHLIRER, BWEimvtsZ3F EPSG:3857/EPSG:4326 FRFNAMERE

RN

o T{ZEHIREINEE: 324 CPU. 64 GBNTE. 500 GB SSDIFfE=Sa), TIfE 150 A AR IETEE,
o SFENFISBEZTEEEASBYRLUESEZENI/0,

9.2. BlE
9.2.1. ST_BuildPyramid

A—TZEEIHEREZRESTFE, MELEER.
Bk

boolean ST_BuildPyramid(cstring table, cstring geom, cstring fid, cstring config)

2H
SHEWR ik
table =EJARE,
geom JUIZEERZ.,
fid BERMRFRA,
config BlRZEFENSE, JSONEXNFERE,
config&HURBANT.
SHEW et} NE il
name string StableZ#R4ERE SFENER,
HTWRESH, FTER
parallel int 0 Emax_prepared_transactions2#{, 0%

TRHTRARMK.
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2%

SHEM
tileSize

tileExtend

userExtent

splitSize

maxLevel

sourceSRS

destSRS

buildRules

Llevel
Lvalue
Lfilter
LattrFields

Lmerge

configr=4l :

array[double]

int

int

int

int

array[object]

array[int]

object

string

array[string]

array[string]

EINE

1024

null

10000

16

3857

null

%

%

%

%

%

488
BRX/N, BUEZXF0R/NF4096,
RABIMT KN, BUEEKXTO,

BEMMIRHEE, RE[], 2517: minx,

miny, maxx. maxy,

RERIDRAARNRABZYNE, HEE
R, EFEUHR,

SFENRAER, BENO~20,

BEHIENAIRER, MRRIEE, WIEETTH
&6 SRID,

HERERYIRESEREY (EPSG) , XEE
3857f14326FME,

HEMN, S objecth s
ZlevelfvalueFmME,

MNER N BRHA

MEFNE,

TIEERIEX, PostgreSQLISEIEIE X,
mvt BB EFRER,

YR HITAEEH O IREM
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"name" : "hello",
"parallel": 4,
"tileSize": 512,
"tileExtend": 8,
"userExtent": [-180,-90,180,90],
"splitSize": 5000,
"maxLevel": 16,
"destSRS": 3857,
"buildRules": [
{
"level": [0,1,2],
"value": {
"filter": "code!=0",
"attrFields": ["name","color"],
"merge":["code=1"]
}
}
]
}

Bl
- RA=iE /L @ARroadsIBKEEFIE,
select ST_BuildPyramid('roads’, 'geom’, 'id', "");

st_buildpyramid

9.3. MBR
9.3.1. ST_DeletePyramid

IZES EaN
B

boolean ST_DeletePyramid(cstring name)

2#

SHEWR iR

name EFENER,
Pl
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5%
MR R BB EFIE,
select ST_DeletePyramid('roads');
st_deletepyramid
t
\ h Y
9.4. i510]
9.4.1. ST_Tile
NEFEBPRREFHSER— T mvtiRE R 5 808 .
EE
bytea ST_Tile(cstring name, cstring key);
bytea ST_Tile(cstring name, int x, inty, int z);
2H
SHER iR
name EFIBEWR,
key BR%HS.
X ER%S EHXE,
y ER&%SENYE.
z ERmHSENzE,
TR
keyWHmSHXA 'zxy' , BFRRA EPSG:3857 , REImMvtARAER i HIEE.
=~
select ST_Tile('roads','3_1_6');
st_tile
OxFFAABB8D8AG667S...
select ST_Tile('roads', 1, 6, 3);
st_tile
OxFFAABB8D8AG667S...
9.4.2. ST _AsPng
NEeFEPERERHSER—TPNGE F,
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&k

bytea ST_AsPng(cstring name, cstring key, cstring style);
bytea ST_AsPng(cstring name, int x, int y, int z, cstring style);

28
SHER R
name EFEER,
key BRHS.
X ERHSEHXE,
y ERmESENYE.,
z ERRSENzE,
style BRI EASEH, B NSONBFRE,

styleS#URBAIT .

SHER it} ZUANE 88
background string # FFFFFFFF ES=HE, RGBAFIBE. BANEE,

5 ?ﬁ \b 5 Z Iz E w \5 E
line_color string #000000FF gh@,ﬂ]Liﬁﬁﬁ@, RGEABRELE. BURR
fill_color string #F4A460FF FEZEE, RGBARIEE, KIANAIRE,
line_width int 1 BENEE, B &K,
point_size int 10 REIKR/N, B R, RARERERIR

- ZHE.
parallel_unit int 50000 BN HTESERNERYE,
style_fIEN T
{

"background": "#FFFFFFFF",
"line_color": "#000000FF",
"fill_color": "#F4A460FF",
"line_width": 1,
"point_size": 10

R

keyBIHmES AR 'z xy' , LH¥REAN EPSG:4326 T EPSG:3857 ,
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@ 68

o YHMFRERA EPSG:4326 Bt RAEXARNARMERYSRNTRHEN2ME., RNERMNIFF
4, HRE 100 5 1.1.0 &R,

o RIBIERHRstyleREIMIPNGE R, B AX/NESFIENtileSizeRiF—5, styleA=mt, EH
ZINE.

N

select ST_AsPng('roads','3_1_6",");
st_aspng

OxFFAABB8D8AG667S...

select ST_AsPng('roads', 1,6,3,");
st_aspng

OxFFAABB8D8AG6678...
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1010 E R SS
10.1. GeoServerfaf

GeoServer20penGIS WebfR 53528 #15E 89)2EESLHL, I GeoServero] AB @B A MM E IR, AFAFP X
EERFHTER. MR, BARME, B GeoServert] UEAFZ BRERXZZEMEEE,

GeoServerggE BEWMSHIWFSH i OGCHLSESF I, Z#FPostgreSQL, Shapefile, ArcSDE. Oracle. VPF,
MySQL. Mapinfo, #XZiF EEMIES,; ENEEBEMEER L Ajpeg. gif. png. SVG. KMLEE,
GeoServerfEBIE{TEAEME TJ2EE/Serviet 882 £, #k AMapBuildersz #FAJAXI 1 B %= - i
OpenLayers, Rt ZSMEBIEFS EhgI45H,

ZERETH

e EfiGeoServer 2.13.x (Geoserver 2.13.x + GeoTools 19.x)

e JEfitGeoServer 2.14.x (Geoserver 2.14.x + GeoTools 20.x)
e jEfitGeoServer 2.15.x (Geoserver 2.15.x + GeoTools 21.x)
o JEfitGeoServer 2.16.x (Geoserver 2.16.Xx + GeoTools 22.x)

e EfiGeoServer 2.17.x (Geoserver 2.17.Xx+ GeoTools 23.x)
@ B EEEE{TTHgeoserver, EiNgeoserverliAR2.142% 0 E,

FEAAE: B LRlibsBRERMEIgeoserver/WEB-INFO/IbERT, ZEBHEE,

10.2. &% LR

181 GeoServerk fi Ganos® 19 LA #4& .
A INEER

1. ¥TFFGeoServer, EFHIEEME,

2. BEHMFOBIEREME, %&HEPostGIS,
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XTFHRE
O IRSB/BIRE
GeoServerfy B &

23 BRRAR
& <7 GeoServer
“ Process status

GeoServer

8

b+ Layer Preview

LNE)E
- EEE
Y Styles

3. HEEGanosHIEENEZRER.,

R HA

“E@Eﬂﬁﬂﬂﬁﬁﬁ i
B PR 1 E RO X HE 17

<< [|<]||1]]| > || >

HiERE

—

N ressnEn

IN— TR R EEURER

PostGIS
. PostGIS Database

FHENESER
THEX *
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poc ¥

HHEIRER *
beijing
154BH

vvvvvvv

9 =8

EESH

host *

pgm-2ze2m84 IR W N aliyuncs.com

port *
3432

database

ganos

schema

public

user *

ganos_test

passwd

- WRZTE *

REST API
NI¥IEAMIE, GeoServerd@HA= IR, HIREIREST API, IESI & M1

10.3. A mifltis &

1B GeoServerk % Ganosth B S SR .

AINEHER
1. 3TFFGeoServer, EFBIETEM.
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2. BN EIEESM, £i¥GanosRaster(PG/PolarDB),

GeoServer

R HA

2 REBITS ,' Ty
GeoServerfy A BB EE

a3 BRRAR
& XTF GeoServer
“ Process status << )| < ]| 1

> >>

—

B L BURRE

b+ Layer Preview

LNE)E
- mRaA N
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AEBHEIR

e EFRER B B IERIIEE
I REBRES

GeoServert) Hi&
o BRES sEREHER

© X%F GeoServer

[ Directory of spatial files (shapefiles) - Takes a directory of shapefiles and exposes it as a data store

iR

= ) [d GeoPackage - GeoPackage
E’}:grev'ew (] POStGIS - PostGIS Database

) BT [ PostGIS (JNDI) - PostGIS Database (JNDI)

" EE [ Properties - Allows access to Java Property files containing Feature information

@ ERE [ Shapefile - ESRI(tm) Shapefiles (*.shp)
D Styles 13 Web Feature Server (NG) - Provides access to the Features published a Web Feature Service, and the ability to perform transactions on the server (when

supported / allowed).

N W RIER

ﬁ w:\:'ISTS rcGrid - ARC/INF CII GRID Coverage Format

& wMs anosRaster(PG/PolarDB) - Provides access to the rasters stored in PostgreSQL/PolarDB powered by Ganos extensions ]

GeoPackage (mosaic) - GeoPackage mosaic plugin

"B I GeoTIFF - Tagged Image File Format with Geographic information

i 2% 8 ImageMosaic - Image mosaicking plugin

F @ WorldImage - A raster file accompanied by a spatial data file

By o

il EA R

Tile Caching =

B Tile Layers 1 WMS - BiE— DRI ERESS

@ Caching Defaults 1 WMTS - Cascades a remote Web Map Tile Service

3. HEEGanosHIEENERER.,
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Layer Preview THER*

= TEX cite a

) BT =
" AR BIRRE *
? ERE4A
D Styles B
RS
& wes 5

13 WFs
& wMTS EESH
& WMs host *
wE

§ en port *
E A
E m=%xini database *
Tile Caching

username *

B Tile Layers d
® Caching Defaults
B Gridsets password *
== Disk Quota

!/ BlobStores schema *
Security pablic
& Settings table *

Authentication

j Passwords

5 Users, Groups, Roles
> Data

% services

T

IR/

SHRBANT,

SHER

host

port

database
username
password

schema

column name *

rast

filter *

id=1
SSH [

name

EPSG Code

EPSG:4326

EiEipuN

HUEEMHE (IPZERDSEEH
i) .

HREROS,

HIRERR,

HIRERFP A,

HIRER,

FRERschema,

#$... | EPSG:WGS 84...

BNl

XXXXXXX.pg.rds.aliyuncs.com

3432
rasterdb
pguser
123456

FIN A public
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SHER R ~l
table WEERERS. raster_table
column name MM Z TR, raster_column

WEXTZRIT RS, ASQLEa S
filter Bwhere&ft, MERESEHM id=13{name="srtm’
BEEY, BRERE—.

name geoserver B /RBIMHEZ R . myraster

REST API

o BIEHIEIR
o ##[M: http://host:port/geoserver/rest /workspaces/{workspace}/coveragestores
o Fik: POST
o B
m workspace: BZ6IEIFHIworkspaceZ#R,

m datastore body: REIINT, Hitype ABEESE, urlPiEE R =PG/PolarDBRIEES L (json
%) .

{
"coverageStore": {

"name": "<datasource_name>",

"type": "GanosRaster(PG/PolarDB)",

"enabled":"true",

"workspace":"<wokrspace>",

"url": "{\"column\":\"<raster_colunm>\",\"database\":\"<database_name>\",\"filter\":\"<raster_filt
er>\",\"host\":\"<pg_host>\",\"name\":\"<public_name>\",\"password\":\"<user_password>\",\"port
\":<pg_port>,\"schema\":\"<schema_name=>\",\"ssl\":false,\"table\":\"<raster_table_name>\",\"user
Name\":\"<user_name>\",\"valid\":true}"

}
}

o BIZHIERRY
{

"coverageStore": {

"name": "srtm",

"type": "GanosRaster(PG/PolarDB)",

"enabled":"true",

"workspace":"test",

"url": "{\"column\":\"rast\",\"database\":\"test_db\",\"filter\":\"name='srtm'\",\"host\":\" pgm-xxxxxx
xx.pg.rds.aliyuncs.com\",\"name\":\"srtm_image\",\"password\":\"xxxx\",\"port\":3432,\"schema\":\"p
ublic\",\"ssl\":true,\"table\":\"raster_table\",\"userName\":\"raster_user\",\"valid\":true}"

}
}

o REHIER
o ##[: http://host:port/geoserver/rest/workspaces/{workspace}/coveragestores

311 > STRYBRA: 20211103
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o A% GET
o B¥:
m workspace: B&BIZIFHIworkspace& R,
m datastore body: REIINIT, HtypeNEESZE, urlfiESRE =pg/polardb8iEHESE (json

&) .
{

"dataStores": {
"dataStore": [
{

"name": "txxxxx_shp_filter",
"href": "http://11.xxx.xxx.xxx:8080/geoserver/rest/workspaces/tianxun/datastores/txxxxx_shp_fil
ter.json"
b
{

"name": "yxxxxx_shapel",
"href": "http://11.xxx.xxx.xxx:8080/geoserver/rest/workspaces/tianxun/datastores/yxxxxx_shape
l.json"
}’
{

"name": "yxxxxxn_shape2",
"href": "http://11.xxx.xxx.xxx:8080/geoserver/rest/workspaces/tianxun/datastores/yxxxxxn_shap

e2.json"
}
]
}
}

o RTiMEER
o #&[O:
http://host:port/geoserver/rest /workspaces/{workspace}/coveragestores/{store}/coverages
o Aik&: POST
o BH:
m workspace: E&BIZiFHIworkspace& R,
= postfybodyiEuI T :

{
"coverage": {
"abstract": "Digital elevation model for the Spearfish region.\r\n\r\nsfdem is a Tagged Image File F
ormat with Geographicinformation",
"defaultinterpolationMethod": "nearest neighbor",
"description": "Generated from sfdem",
"dimensions": {
"coverageDimension": [

{
"description": "GridSampleDimension[-9.999999933815813E36,-9.999999933815813E36]",

"name": "GRAY_INDEX",

"range": {
"max":-9.999999933815813e+36,
"min": -9.999999933815813e+36

}
!
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)

|
b
"enabled": true,
"grid": {
"@dimension": "2",
"crs": "EPSG:26713",
"range": {
"high":"634 477",
"low":"00"
b,
"transform": {
"scaleX": 30,
"scaleY": -30,
"shearX": 0,
"shearY": 0,
"translateX": 589995,
"translateY": 4927995
}
}’
"interpolationMethods": {
"string": [
"nearest neighbor",
"bilinear",
"bicubic"
|
b
"keywords": {
"string": [
"WCS",
"sfdem",
"sfdem",
"type\\@language=fr\\;\\@vocabulary=test\\;"
|
B
"latLonBoundingBox": {
"crs": "EPSG:4326",
"maxx": -103.62940739432703,
"maxy": 44.5016011535299,
"minx":-103.87108701853181,
"miny": 44.370187074132616
1
"metadata": {
"entry": [
{
"@key": "elevation",
"dimensionInfo": {
"enabled": false
}
b

"§":"10",

"@key": "cacheAgeMax"
13
{
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"@key": "time",
"dimensioniInfo": {
"defaultValue": """,
"enabled": false
}
b
{

"$": "true",

"@key": "cachingEnabled"
b
{

"$": "sfdem_sfdem",
"@key": "dirName"
}
]
b

"name": "sfdem",
"namespace": {
"href": "http://localhost:8075/geoserver/restng/namespaces/sf.json",

llname“: Ilsfll
b
"nativeBoundingBox": {
"ers": {

"$": "EPSG:26713",
"@class": "projected"

b

"maxx": 609000,

"maxy": 4928010,

"minx": 589980,

"miny": 4913700

B
"nativeCRS": {

"$": "PROJCS[\"NAD27 /UTM zone 13N\",\n GEOGCS[\"NAD27\",\n DATUMI[\"North American Dat
um 1927\",\n SPHEROID[\"Clarke 1866\", 6378206.4,294.9786982138982, AUTHORITY[\"EPSG\",\" 70
08\"]]l,\n TOWGS84[2.478,149.752,197.726,0.526,-0.498,0.501,0.685],\n AUTHORITY[\"EPSG\",\
"6267\"]],\n PRIMEM[\"Greenwich\", 0.0, AUTHORITY[\"EPSG\",\"8901\"]],\n UNIT[\"degree\", 0.01
7453292519943295], \n AXIS[\"Geodetic longitude\", EAST],\n AXIS[\"Geodetic latitude\", NORTH],
\n AUTHORITY[\"EPSG\",\"4267\"]],\n PROJECTION[\"Transverse_Mercator\", AUTHORITY[\"EPSG\"
,\"9807\"]], \n PARAMETER[\"central_meridian\",-105.0], \n PARAMETERI[\"latitude_of_origin\", 0.0],
\n PARAMETER[\"scale_factor\", 0.9996], \n PARAMETER][\"false_easting\",500000.0],\n PARAMETER
[\"false_northing\", 0.0],\n UNIT[\"m\", 1.0], \n AXIS[\"Easting\", EAST],\n AXIS[\"Northing\", NORTH
],\n AUTHORITY[\"EPSG\",\"26713\"]]",

"@class": "projected"

b
"nativeFormat": "GeoTIFF",
"nativeName": "sfdem",
"requestSRS": {
"string": [
"EPSG:26713"
]
B
"responseSRS": {
"string": [
"EPSG:26713"

314
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|
}’

"srs": "EPSG:26713",
"store": {

"@class": "coverageStore",
"href": "http://localhost:8075/geoserver/restng/workspaces/sf/coveragestores/sfdem.json",
"name": "sf:sfdem"
B
"supportedFormats": {
"string": [
"ARCGRID",
"IMAGEMOSAIC",
"GTOPO30",
"GEOTIFF",
"GIF",
"PNG",
"JPEG",
"TIFF"
|
}’
"title": "Spearfish elevation"
}
}
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1. £mEMAH
11.1. OpenjumpifijalGanos

OpenUMPR—EE FlavaR HGISN AR, HRETMETJMAINGE, TTIARIIMEENZTESMIT
#, 8#EBufferZBf X347, Intersection&B KA. UnionEMNKRFEF= B AHINEE, HolLABIHEHGHAR
730penUMP#1TINRERY E ISR .

tlEZGanosiEiE

1. ERGFREERMY > I T, SRBEEH#E.
2. EEEEERPIEENIE,
3. ERMEEEEPENEERSH,

Onen L IMP n »
.. x |
HETRE
EEEmEHmE
5 = R x | -l
I_# SR | He: |§|E [
= L
5H EmeEE x
: [@=s... |
. |
:
wMsEE Server |E L '..aliyuncs.c0m|
= Port 3432 | N
Sextante 5l E £ Datibace |E —ry | P |
L] User |— |
¥ritable Data Store
Password [+ ++++rves | |
| cmm || =a | [ wW |||
|233 mB ... |1:3,?30 |(93 : 298)
SHRBEUT,
2 iEA
Bm BHEXEEEZR,
Ligrf == {8 EHPOSLGIS,
Server HE FESLI B IPH it B RDS / PolarDBAMRI I, BT LAMIZEI &S ch3k1E,
Port BB ELAIR G O, TTRNEHEDRE,
Database FEEENSURES.
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28 iR
User HIRERFPA.
Password AT

4. BEREFIUER ganosEFFANEEER.

OpenJUMP - o x
= ... < |
BETHE
| EEERSREmE

- 1 Iﬂ B=E |q§ ganos (Postgis:pgm—" e e Bliyuncs .com:3432:ganos_geometr. . . |v|—‘
E & BEL BEE ITE Kb: 2. 8.
= ¢ ] Default O ]
A s HEk_palyline geom (MULTILINESTRING, srid=4326) i
- P TSR _region geom (MULTIPOLYGOM, srid=4326) il
BiETHE - F4E _point geom (MULTIPQINT, =rid=4326) 0
&
wHsEI B
Sextante 35 E £
)
Writable Data Store
B RETE B

315 MB &, |J..J,{B'I!I [19373 2987

BRNESBRE
R TR SR TR, TGRS SBFSEARME, BUMSTHSHERS,

317 > MHARA: 20211103



PolarDB PostgreSQL B Z= i - == A A

OpenJUMP - o x
Tft B EF BHE EH IH ME Hft Sextante HO
FIES QJf¥ @ Q& [«=QH koo ao Ofw U= 2n[y
[~ 1@ 3T $ElE

~+~ WH
¢ LT
[ 1[] ¥ K _point
[ #E%_polyline
W] B 5% _region
RE -

1:0 189 MB ... [L13 (115.183 ; 4...
A AR LA SR AT R EE .
[ OpenJUMP - o X ‘
ft & HEF BHE EH IR WE HEft Sextente EO #FH
~MER QY PR EE=Q@E R xel @ @] e O - O——2n[yf [:]+]
OFEER
R D
+ WA 1 0o B
o T
[ [v] # B _point
[ /lv] E_polyline
| [w] 5 _region
g1 ]
o WHEMR: WA 1
10V IENES I
D @ HE_pont (2 88
B ..|FID | id |n=me |pvn=me |tvpe |acﬁrmr.ode |
WMS N 20336 1448 EH  tzc BBE0 110113
520348 1461 HEETT ke BB80 110113
[T M _polyline (3 $&)
..|FID |id | nEme |nvnsme ‘tvpe |
6 21560 130 MIPAALEEE  dtjo 0245
$§ 21580 159 HABEHLIRAE  dbjcs 0245
8 21591 160 WAL  dijoc 0245
TR _region (1 BF)
..|FID ||d |name |edm|ncnde ‘type |ctycode |pmvrmem
o 16667 1IERW 110116 0137 1o FEEm
< i [+]
[%m: 0 [0 pts] 197 MB ... 113 (8 Celipl B Ealagao

11.2. QGISIFElGanos
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QGIS (JRFRQuantumGIS) E—THFPABRFNFREEFERY, SHSHERE. MEEXUREIEEE
AEHER, BNZHFHEEOTRE,. BB, RiE. SLURENRIMEHIE.

B2 GanositiE
1. BE#EBIEPostGIS Connection, EAMESH, SFTest Connection,
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'@ @® () Create a New PostGIS Connection

N Connection to ganos_geometry was i‘ 0

iimaneafoal

Connection Information

Name ganos-geometry|

Service

Host pgmn | .pg.rds.aliyuncs.com
Port 3432

Database ganos_geometry

SSL mode disable d

Authentication

Basic

Choose or create an authentication configuration

No authentication ﬂ o)

Configurations store encrypted credentials in the QGIS
authentication database.

Test Connection

Only show layers in the layer registries

Don't resolve type of unrestricted columns (GEOMETRY)
Only look in the 'public' schema

Also list tables with no geometry

Use estimated table metadata

Allow saving/loading QGIS projects in the database

Help Cancel “

A |

SHORBMT,

> MA4pRA: 20211103 320



B S $E e =2 1

PolarDB PostgreSQL

24

Name

Host

Port

Database

SSL Mode

L8R

BHENEES,

4 = SLI 9 IPH IS RDS / PolarDBSM Rttt , T ARSI & h3R1g
HiRESLAI MmO ihht, STAMREIADIRE.
BEEENBIRES.

SSLINZRAS, #%E#EDisable,

2. WEIRT M GanosHiEIR, ERHEANMIEELFURIATH=EHER, REEEN=EHER, B
o, &F. KiEGanosh = EHIE.

®ece

[

BV AW I B
(<]} Browser

L&Y ™0

(5 cert_override.txt
> MNolumes
§ GeoPackage
/ SpatiaLite
v @ PostGis
¥ = ganos-geometry
v £ public

V" #88% _polyline
2 5% _region
+" HEE_point
» P MssQL
» @ pB2
@ WMS/WMTS

(x]-} Layers
& & % TV Gy @ * 0

*Untitled Project - QGIS

Q@@;}a@ﬁ;’n;}pﬁmm 1"3['23@« ('ikvﬂv EV%EQ%}}E m—m';‘ Tv

R B = QAR assse ® e B
@O  Processing Toolox
M NON=ILN
PR Q search...
s S5, v Recently used
®, b ; N I® Clip raster by extent
s ®wles® 4 Translate
N CERE SO LS W, Build overviews (p...
° L [ -"-'n (s & % Multipart to single...
o
. S e el Fcee
"'-.-- ° 8 o oo r}";lu' = e
oca” 88 ©°0%0 fo, @ 3 & °% &8 > @ File tools
o % "'*" s “H ® o ° %o 08 » @ Graphics
*% : -' . .‘ "“:"D e > @ Interpolation
e "o 0@ 000 '3 ° ."’a.'"a:: o #° » @ Layer tools
.t.. *-lq.o *Woge » @ Network analysis

o
e %0 %0 f °
° .a‘t' ‘.: o e ® # ° ‘f‘ % '6 ® » (@ Raster analysis
® e e o PR @, Cog oo, $° » @ Raster terrain analysis
.wi IR o 00 ome ° ° 3 o300, > @ Raster tools
20 ® ° @ 5 %
G ) oo 3 l,}‘. oo 0 o 8 e ?. R St » @ Vector analysis
o Ty el J, ‘&':':. &-' %ﬁﬂ B850 00 » @ Vector creation
5

o
o
S J o0 o 8% PSS Fge B ¥o Pk > @ Vector general
v+ HE point ..- PO T r e, 0o ¢ » @ Vector geometry
7 [ R region O oL wole  Ggs T o RERE > Q@ Vector overlay
v~ it% _polyline 200 %% = & i'_ 7% 8 » @ Vector selection
S % e %, S8 5 AR BRE RS & o » @ Vector table
° :n-'. ° & l.! i '\&J » J GDAL
3 I '0"’._.- Xk & » § GRASS
® o%0 0 s % m % © 2 ] Fa08 253 ': #2 Models
Coe o %, o8 E CORREIR T ST 3 > § o
o ° o° P80 o 5 ;" o ‘. ol 4 Scripts
i3 %o
)
Q, Type to locate ($#K) Ready Coordinate 117.334,39.779 9 Scale 1:436,392 B @ Magnifier 100% < Rotation 0.0° S Render € EPSG:4326 @

11.3. uDigizialGanos

UDigR —HR RN KHEGSNBMALIER, JLU#T=EEYE (MshpttEXXH) NRENEE, XIF
OpenGIStRfE, XEEXMGIS, %51t E RS 23/ M N RERRSS 2R B 455 89038, uDigieft 7 —MEBRA i Java
FakMAFRAHZIR=ENARR,

Pl GanosiEE

1. ERERmEiEELayer > Add Data,
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Data Sources

Connect to a PostGIS Server,

([ ArcSDE

0 ps2

ﬁ DataStore

@ Files

+¥ )Grass Workspace Wizard

k&d Map Decoration

S& MySQL host

FEi NASA WorldWind Configuration Files

[[éi Oracle Spatial

9 PostGIS

{4 Web Feature Server

[ Web Map Server

i Web Map Server Tile Cache (WMSC)

fi Web Map Tiles (OpenStreetMap, MapQuest Maps, ..)

Finish

2. EAGanosHIREEEER .

> XHEARA: 20211103 322



B S $E e =2 1

PolarDB PostgreSQL

PostGIS

Connect to a PostGIS Server.

Previous Connections

Host:
User Name:

Password:

[v]:Store Password:

pgm-. my.rds.aliyuncs.com

L e

Remove Connection

Einish

SHORBPMT,
24
Host
Port
User Name

Password

3. IEFREIEESLS .

L]

#4E EESLAI P B RDS /PolarDBMm sttt , BTAMIREI & RS

RO MR Ol STRAMIESIE hIRE,

HIRERFPE,

=,

323
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Connection

Connect to a PostGIS Server.

Database | (lalsl Jeieuiasiy

List
Filter Public Schema
Table Schema Geometry Name Geometry Type
Bl public geom /V MultiLineString
ey - public geom /N MultiLineString
=W e public geom A MultiPolygon
i public geom = MultiPoint
< Back Cancel
HIENESEE

EHEGanos/z, TTMNHIEEPNEEH#HTNE. EF. KiEGanosPH=EHE,
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ece® ubig
e IBRICoPRHAA T
& Projects 52| & == 0| /@ #HE_point X = 0|[Owe.. 8[=0
¥ & project < Palette 3
[dHE_point Qs |
Welcome to ul
Info
i Info Overview
Get an overvi
: = = ., Tutorial
% Layers 22 | [ A1 | I Bookmarks = Gothrough
a4 L
£ R _region
/\/ #a8%_polyline What is new
/\/ roads Find what is r/
® HE_point
Measurement ~42 Website
Selection G {'J\ Check out the
Editing y website.
Create
r Feature Editing
‘ i Info mis.sis wes 84 | iGrass:
mX w50
» s #§[E_point
> NV i#th#%_polyline
> @ 5 _region
» [&3 Decoration
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12.% W o) &t
12.7. NSRS £E

RN B WA ST _Import FromER 08 ARt SX4 R A 5 0SS _E IS ARSI M EE GanosH,

SEGIZR T LR R BIMAE AR, MR E20SSEIE, BRESEUEESOSSEURFRENINMAR., BXERES
ossipiaEaERanER,

ST _ImportFrom g #{

ST_ImportFrom@—"Ganos Rasterf&#y, o] LA —NEREARM I 4R S5 0SS EaIMHE R XA ME E
Ganosd,

@ e
o ITRAREARNMBIE LR, BESHEIBESLITAEXNNNE,
e XFST_ImportFromBASHEE, FI151ESNST_ImportFrom,

Bk

INSERT INTO <raster_table_name>(<raster_column_name>) VALUES (ST_IMPORTFROM('<chunk_table_nam
e>','<path_to_raster_file>'))

BN
1. €l#ganos_rastery &,
CREATE EXTENSION Ganos_Raster CASCADE
2. B— A3 ERIME XM EE Ganos £ .

INSERT INTO raster_table(name, rast) VALUES ('local_file', ST_ImportFrom('chunk_table', '’lhome/beijin
g.tif');

3. B—0SSX 4 E I & NN E Bl Ganos L,

INSERT INTO raster_table(name, rast) VALUES ('oss_file', ST_ImportFrom('chunk_table', 'oss://ak:as@b
ucket/data/beijing.tif'));

[N E\I
12.2. IEFHXEEHIE
AXNBIMTE R EHIEMFEGanost, BINEFERB TR Ashp2pgsql. ogr2ogrzQGIS,

HEETE
EMHEEEHIEZE, BHEESEETEBMAN TSRS, XeliEganos_geometryd E:

CREATE EXTENSION ganos_geometry CASCADE
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shp2pgsql&<i7IA

shp2posql@mLT LRR—MEEsr ShapefileX 4 ## ASOLXH T LT IR, B ¥ shapfilefi ASQL
X4, TILASLI¥ShapefileiE N 2 Ganost,

o Bk

shp2pgsql-s <srid> -c -W <charset> <path_to_shpfile> <schema>.<table_name> | psql-d <dbname> -h <ho
st>-U <user_name> -p <port>

o SR
SHER

-s <srid>

-W <charset>

<path_to_shpfile>

<schema>.
<table_name>

-d <dbname>

-h <host>

-U <user_name>

-p <port>

o Rl

f#i

5%

ZE2%ED,

tE—kHIE.

BB OISR E M

o -a: &M

o -d: MNEHHUEZ LM BRE

o -p: (NBIBREMSQL, REAZBEHIE

shapefile 25 &,

shapefile X2, EEHshp2pgsqles TEFE

2,

Bl i geometry R 89EFR,

HIREBR,

HUR LA AL,

Bl

4490

"GBK" E@ n uT F8n

/home/roads.shp

public.roads

mydb

pgm-
XXXXXXX.pg.rds.aliyuncs.
com

my_name

3433

shp2pgsql-s 4490 -c -W "GBK" /home/roads.shp public.roads | psql-d mydb -h pgm-xxxxxxx.pg.rds.aliyunc

s.com-Umy_name -p 3433

@ #8 NEEBEMAGHBESA. HHIHAKETAATSE, TUEHATRERESTE

PGPASSWORD:

ogr2ogran${TIA

export PGPASSWORD=my_pass .

00r200r2GDAL/OGRIZIE N R 2R # T H, ZIFEsri Shapefile, MapinfofFileGDBE & M X E##ES

B, RENEXESD

SHEXE,

327
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@ 308

N,
o iE;

{ERHogrogran £ T TEMBE=HIE, 1B LHRGDALZ FpostgisIRIE .

ogr2ogr -nln <table_name> -f PostgreSQL PG:"dbname='<dbname>' host="'<host>' port="'<port>' user='<u
ser_name>' password='<password>"" -lco SPATIAL_INDEX=GIST -lco FID=<FID_NAME> -overwrite "<PATH_

TO_FILE>" -nlt GEOMETRY

o SHHEA
SHEW
-nln <table_name>
-f PostgreSQL
PG:"dbname='<dbnam
e>' host='<host>'
port='<port>'

user='<user_name>'
password="'<password

>

-lco
SPATIAL_INDEX=GIST

-lco FID=<FID_NAME>

-overwrite

<PATH_TO_FILE>

-nlt GEOMETRY

o Al

R
RERER,
PostgreSQLIEIZER.

EERELIRGSTEEZRS,

EEfid &R,

BE#EN,
BT LUEEEMWEN : -appendiBMER,

REHEXHER, BRfRogrogriniT TRBEN
EAR .

EENATEE Hgeometry, EMESHF N RITFE
E, FilEHEIMmultipolygonZE 53EmultipolygonfE
B — XA AN B a R

Nl

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='343
3'user="'my_name' password='my_pass'" -lco SPATIAL_INDEX=GIST -lco FID=fid -overwrite "/home/roads.

shp" -nlt GEOMETRY

QGISEHTIHA

0GIS (JRFRQuantumGIS) 2—THPABRFNFREEGERY, SHFSHEE. MSEUAREIEEE
AERR, BFHIREOTNAL. BB, RiE. SWLUREDR M EFIE.

1. BlZEGanosiEiE,

i. EAMBrower&dOD, EHiZES|EPostGIS Connection,

i. EADESH,
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@ @® Q Create a New PostGIS Connection

@ () Connection to ganos_geometry was é‘ (%)

rimancafol

Connection Information

Name ganos-geometry|

Service

Host pgm || .pg.rds.aliyuncs.com
Port 3432

Database ganos_geometry

SSL mode disable ﬂ

Authentication

Basic
Choose or create an authentication configuration

No authentication a o

Configurations store encrypted credentials in the QGIS
authentication database.

Test Connection

Only show layers in the layer registries

Don't resolve type of unrestricted columns (GEOMETRY)
Only look in the 'public' schema

Also list tables with no geometry

Use estimated table metadata

Allow saving/loading QGIS projects in the database

Help Cancel “

[ o

SHHBMT:
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SHEWR R
Name BENEE,

#3R FE SLA5) B9 1P 1 Y RDS B PolarDBY ik, BT LA Maliyunizgl & o

Host #is.

Port AR AESTAIRIE Ot oTAMaliyunizfl & $3RE,
Database REEENBURES.

SSL Mode REERSSLINEEE,

i. B#HTest ConnectionEFEEMII,
2. MBEREHIE.
i. BE¥EPEDatabase > DB Manager..,
i. FESE W AVER EEEIEED, ERRESANSUERHETImport Layer/File...,

iii. FEHPSAKEHETEES, BEFESANERELREHRESNER, REREHOKRTS
NEE,

- ';J.l1 »
12.3. Trajecotry=s I o)zt
AX AN BTrajecotryE LIDBHBRE, B FEREANZHEE.

WETE A bR R AR e AR X &R ?
ST _MakeTrajectory #i&E RO LG HRIE A MBI R, REFEWNT:

- BT B
create extension ganos_trajectory cascade;
- RIS
create table points(id integer, x float8, y float8, t timestamp, speed float8);
insert into points values(1, 128.1,28.1,'2019-01-01 00:00:00', 100);
insert into points values(2,128.2, 28.2,'2019-01-01 00:00:01', 101);
insert into points values(3, 128.3, 28.3, '2019-01-01 00:00:02', 102);
insert into points values(4, 128.4, 28.4,'2019-01-01 00:00:04', 103)
-- BIEEIITER
create table traj(id integer, traj trajectory);
-- FEN$HE
insert into traj(id, traj)
select 1,
ST_MakeTrajectory('STPOINT'::leaftype, x, y, 4326, t, ARRAY['speed'], NULL, s, NULL)

FROM (select array_agg(x order by id) as x,

array_agg(y order by id) asy,

array_agg(t order by id) as t,

array_agg(speed order by id) as s

From points) a;

b

ZREBHWST MakTrajectoryfliERB A B EEREAN?
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MRRFZHTHIST_MakeTrajectory R ESHATENAEZRK, BOLUHTEEXYT B, flINNENREE2
ANint8, 2/Mfloat4F11 M timestampE BIBNE M, TTRABIER &R S

CREATE OR REPLACE FUNCTION ST_MakeTrajectory(type leaftype, x float8[], y float8[],
srid integer, timespan timestamp[],attrs_name cstring[], attrl int8[],
attr2 int8[], attr3 float4[], attr4 float4[], attr5 timestamp(])
RETURNS trajectory
AS 'Slibdir/libpg-trajectory16','sqltr_traj_make_all_array'
LANGUAGE 'c' IMMUTABLE Parallel SAFE;

Hople M SHNEEXENSH, BSTMSHNAFEEXNABEEXE, FRANERERAPEXNE
=k CIETR

B04a] [a] &9k OB N0 3Tk = ?
{EFAST_appendZ# MM BHTEMMTE S, ST_appendFEFHN T :

trajectory ST_append(trajectory traj, geometry spatial, timestamp[] timespan, text str_theme_json);
trajectory ST_append(trajectory traj, trajectroy tail) ;

fin, BFREFEPBPEMRDBRITELT:

- BT R’
create extension ganos_trajectory cascade;
- BIEAR
create table points(id integer, x float8, y float8, t timestamp, speed float8);
insert into points values(1, 128.1,28.1,'2019-01-01 00:00:00', 100);
insert into points values(2, 128.2,28.2,'2019-01-01 00:00:01', 101);
insert into points values(3,128.3, 28.3,'2019-01-01 00:00:02', 102);
insert into points values(4, 128.4, 28.4,'2019-01-01 00:00:04', 103)
-- BIEENER
create table traj(id integer, traj trajectory);
- FENEIE
insert into traj(id, traj)
select 1,
ST_MakeTrajectory('STPOINT'::leaftype, x, y, 4326, t, ARRAY['speed'], NULL, s, NULL)

FROM (select array_agg(x order by id) as x,

array_agg(y order by id) asy,

array_agg(t order by id) as t,

array_agg(speed order by id) as s

From points) a;

- FENFTIE R
insert into points values(5, 128.5, 28.5, '2019-01-01 00:00:05', 105);
insert into points values(6, 128.6, 28.6, '2019-01-01 00:00:06', 106);
insert into points values(7, 128.7,28.7, '2019-01-01 00:00:07', 107);
- BT g SEHNT
With point_traj as (
select ST_MakeTrajectory('STPOINT'"::leaftype, x, y, 4326, t, ARRAY['speed'], NULL, s, NULL) AS traj
FROM (select array_agg(x order by id) as x,

array_agg(y order by id) asy,

array_agg(t order by id) as t,

array_agg(speed order by id) as s

From points WHEREID =5) a

b
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]
Update traj
set traj = ST_append(traj.traj, a.traj)
From point_traja
WHERE traj.ID=1;
- MR ERARRERFEMSQLI AT LIS B
With point_traj as (
select ST_MakeTrajectory('STPOINT'::leaftype, ARRAY[128.5::float8],
ARRAY[28.5::float8], 4326, ARRAY['2019-01-01 00:00:05"::timestamp],
ARRAY['speed'], NULL, ARRAY[106::float8], NULL) AS traj
)
Update traj
set traj = ST_append(traj.traj, a.traj)
From point_traja
WHERE traj.ID =1;
- BT 2 SEHNT
With point_traj as (
select ST_MakeTrajectory('STPOINT'"::leaftype, x, y, 4326, t, ARRAY['speed'], NULL, s, NULL) AS traj
FROM (select array_agg(x order by id) as x,
array_agg(y order by id) asy,
array_agg(t order by id) as t,
array_agg(speed order by id) as s
From points WHEREID >5) a
)
Update traj
set traj = ST_append(traj.traj, a.traj)
From point_traja
WHERE traj.ID =1;

MOE AR EETRE?

ZAEBEZER—MASNEEEE, BEESNEHEERMERNINTEE. NRESHIZIEREX, RE
FEWT:

- IR B z4 [E4E

Set toast_compression_use_lz4 = true;

-- (EApgARINEERE

Set toast_compression_use_lz4 =false;

MBENENIBRBRIANRB IZAEREE, REFENT:
-- BUREEER 1z4E 48
Alter database dbname Set toast_compression_use_lz4 =true;

- BIEEERRIAESE

Alter database dbname Set toast_compression_use_lz4 =false;

N EFFREREERIAKE?
gucZ Eganos.trajectory.attr_string_length B FIREFHFEXEEEM., REAFZNT:

Set ganos.trajectory.attr_string_length =32;
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nmEAtERETEENRKE (RME/FHE) ?
HEEMNBENSAE (R/ME/FI9E) , FENT:

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"start_time":"2010-01-01 11:30:00","end
_time":"2010-01-01 12:30:00","spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30:00","
2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"type":"integer","length":4,"nullable":true,"va
lue":[1,100]},"speed":{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel":{"type":"string","l
ength":64,"nullable":true,"value":["test",null]}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"v
alue":["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":true,"value":[null,truel}}}}
":trajectory a)
select avg(v) from
(
Select unnest(st_trajAttrsAsinteger(a, 'velocity')) as v from traj
)t

12.4. GanosiEHE ol A4

GanosfEM R EZ BN =HIERE, RHU—RIINEERE ., REMNFHEIRE, AN BGanosiEHH]
FRFE.

f] £ = B = 4048 E GanosTR - iR thi# TARIR . T UBE I T 75 F RIEH B E 23 8 GanostifH 7+
é&o

1. {EMPostgreSQLEr 1T TREREIERE,
2. R \dx BLEFR/HIIE,
ERRH:

List of installed extensions
Name | Version | Schema | Description
+ + +

address_standardizer |2.5.4 |public |Ganos PostGIS+address standardizer
address_standardizer_data_us |2.5.4 |public |Ganos PostGIS+address standardizer data us
ganos_address_standardizer  |4.1 |public |Used to parse an address into constituent elements.
Generally used to support geocoding address normalization step.
ganos_address_standardizer_data_us|4.1 |public |Address Standardizer US dataset example

ganos_geometry | 4.1 |public |Ganos geometry extension for PostgreSQL
ganos_geometry_sfcgal |4.1 |public |Ganosgeometry SFCGAL functions extension for Postgr
eSQL

ganos_geometry_topology |4.1 |topology |Ganos geometry topology spatialtypes and functio
ns extension for PostgreSQL

ganos_networking |4.1 |public |Ganos networking extension for PostgreSQL
ganos_spatialref |4.1 |public |Ganos spatial reference extension for PostgreSQL
ganos_tiger_geocoder |4.1 |tiger |Ganos tiger geocoder and reverse geocoder

plpgsql |1.0 |pg_catalog]|PL/pgSQL procedural language

postgis |2.5.4 | public |Ganos PostGIS+

postgis_sfcgal |2.5.4 | public |Ganos PostGIS+

postgis_tiger_geocoder |2.5.4 | public |Ganos PostGIS+ tiger geocoder

postgis_topology |2.5.4 | public |Ganos PostGIS+topology
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3. J@idDescription?l {Y# A5 R IRE L& B Ganosiif,
@ ¥ MREMADESGanos, NIETEGanosiEM,

4. FHKGanosidEft .

o MBAENGanosIEHERAATFETF3.1, BEAN T EON2EGanosiF it #TH,

SELECT ganos_update();

o WMREHGanosEHMRANT3.1, BEEMTHS, FHLIRRLX 2EGanosmFHITH .

CREATE OR REPLACE FUNCTION ganos_update()
RETURNS text AS
$$
DECLARE
rec RECORD;
sql text;
BEGIN
FORrecIN
SELECT extname
FROM pg_extension
WHERE extname like 'ganos_%'
LOOP
sql="ALTER EXTENSION"
|| rec.extname
|| ' UPDATE;
RAISE NOTICE '%', sql;
EXECUTE sql;
END LOOP;
return 'All Ganos extensions have updated to latest version';
END
$$ LANGUAGE 'plpgsql' volatile STRICT;

@ $E  GanosiEf 5 HMIEHNFA RS R AE, HMEEARSIMT:

ALTER EXTENSION <#fif$%&> UPDATE;
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13. 5 {EX K
13.1. Trajectoryx{EsL i

AKX N EBTrajectorysxELE,

FRHEENNZ=ZESI

SEMNRSIENMREDRE, TERBEUABSNERKEESENERES|, tJEHNNTHIEREMEUTER
5| :

o FERS|: REXNMBHNZTETCERILRS, EGRETHHBZETCEIER.

o ARSI REXHMBHNNETEERILRS, EGREHHRYETEEIER.

s WEERXRS|: BINTHEERS, EeNEMNTEAENTIERES.

op o

-BIBE TR EES], MERTEEE

create index tr_spatial_geometry_index on trajtab using gist (st_trajectoryspatial(traj));
-BIEE TR BNMERES], MEELTIE

create index tr_timespan_time_index on trajtab using gist (st_timespan(traj));

- BB E T R SN TS LEBYE]

create index tr_starttime_index on trajtab using btree (st_starttime(traj));

create index tr_endtime_index on trajtab using btree (st_endtime(traj));

B tlEbtree_gisti B

create extension btree_gist;

--Eirbtree_gist f£34RdiaE]. ££1EAYiE. FEESFESI

create index tr_traj_test_stm_etm_sp_indexon traj_test using gist (st_starttime(traj),st_endtime(traj),st_t

rajectoryspatial(traj));

XAGENSKE

MEERFEEEMN, SEEFNNTEESHAMIEMN, SBHEERSIZX, SHXE., BRUZEXA
PERENEXRBBRIIES.

ERS X %iEZS R PolarDBX 5 th o

BMERFPREXEREY

NEBUEPNERENFHERYE, SSBEFHTEREMMETRE.

o MRFRBABENS, UURBEABRRBITNE, BINERFPHITEE;

o MRTFBRFEAFHEREREY, TREFFBEXERANKE, BRE2TERE,
REFHBERRAKERZNT:

- IRBEFRBEBRINKER32
Set ganos.trajectory.attr_string_length =32;

KA EN A ERER
EALENBRERPTER, BERRE N NBREMER,
RXANMEEREES
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z4 EHEEZEE—MAEBFNELEEE, BEEFSHNEERNERNHITEE., WREBRHLZIERHEER., RE
FiENT:

- G EERz4 45

Set toast_compression_use_lz4 = true;
- ERpgANEREE

Set toast_compression_use_lz4 =false;

MREXNENMBRANRBZAEHEEE, REFTENT:

- BB EE(E P 124 R 48
Alter database dbname Set toast_compression_use_lz4 = true;
-- IREEE R EIAE SR

Alter database dbname Set toast_compression_use_I|z4 =false;
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