S

= EHERE MySQL hiz
It

RSRRAS : 20190905

ATEEHENNE | CINES




07NE Fadiz

o] HL 5 P PR A Bl B R A SO Z A FAIBA 1, S o0 PRARAS TR A WA SN2 . RSB 332
SRAE AR, BB E A T R AN A s W iR A AT

1.

AR 214 3 o] L 2 At ol B A R LA BUETE R SRR SRS,  HALREA T B B4
ARENLSEEEN, AN R 2R EREE, BN ROESr RS X35 REm =
AR, AL =77 8 A T E s e 58 =I5 .

- REPR AR Bmvenl, (LRasi, AR AAHEATD, BE. SRR

sRaiR, S PMEN 7 st T LM E 1L,

- BT ARA T, PR RN, AR A ATREE T B AR B AR @ A e

POR AN BRI TSR, IR B A5 B00 T8 P AR R A RGP SO, &
IR 24 SIS TE P SCRS IR A 2% 8 35T Pl B ORISR 38 RIS AR I P SOk

- AU P BT 2 S RS S GG, PIRABO™ M RIRSS” BHR < “f

BRBE” AN “YRTIHRE” AAREREEA SR, PR AP SRS ER RS e R B 4
SRARVERES], (HPTE AL SRR DDA SO N IERTE, SeBek, ML, nIREtEEAE
{EATWIRERIE R PR, AL AN, AWeRNANBD REL B BRAGEA SO A B AT 25 B Bk
SN, PR AZARKBEANEHESUE, EEMERT, PERISANEM MR, 5 R,
WoRTE, MARYE, REPRPESURTIPERIBEE, SRS A8 BRI SRS E SZ AR R, ki
L (BRERTH = S8 S RANZ SRR T RETE) o

. BIRZPS AR, WEMEARTER 0 B AR B SRk PSS, P

S ZHE, PIsBETt, 33 pR L 200 /BRI A RIHRIASIA ORI B, RS ASR TR
PR BRI EER AR, ARZRTR A/ sHER AR BHFEE, EAAEA
R, 1Bk, Wl 2ATHERR. B, B, RITERAIFRRPIH AP, 7R SN,
BEAh, REPRAGEBHFLE, EMAMPNTEMER. 75, R ENER, 2
s HIPE R A (RESEART AUV DA STE A E” PIHZA” | Aliyun” | “%
S L RV VBSOS 7 /A BN S s TS (e s A B S AR L B S DN R S RSN
bR, P REIRSG AR, B, ERROR, B, bR eE R A e =5 RENS U B
FI/BRHERBRAT]) o

- AR BIASORS AR ATER I, 359 P S RIS ERI R



}

RAE
L{: E2V Bl FEI
BREAGEERSBRAEREEHEE
WL, HE BN OHELR, ik:
HEASRER B P B E S,
A BREMETRESBRAENLER |
ks, RESBANGGHEFER, A0 B
H G ER S B0, LS5
I I 2410580,
ATH 7B, Bk, 51158, A | o
M P BT RINE, = UiMA:
tn] DUEE HECrl + AjErh 23RSk,
> EZ DR BEE > Mgg > BEE MR
kLS FORTEHE, R, NmAMSFUDCE, | adi Bie,
courier |, P47 cd /d C:/windows W%, it
£ AWindows& Gt L%,
#it FRSH. TR, bae log list --instanceid
Instance_ID
[ek&[a|b |FoRnliEW, E2EE . ipconfig [-all|-t]
]
{IskFH{a|b | FmBEW, BZIEFE A swich {stand | slave}




HR

N € Y= RN I
L] £ 40 R I
| 3 1 1
A - UL SRRSO 2
A N L K 1 2 SRR PUPPPPPIN 2

VAV 1 o L SRR 6

2.3 BBIBBIR . et e et e e e ee e e e e e e e e e e e e e a e e e e aneeananens 8

AR 0 = By - U SO USRS 10

L R - L SRRt 13

R (05 i 5 17
R ID 5 = s 5 o W 4 U PPRRRPPPPPRRPPUR: 17

RIVAD 1 5 = €3 o )1 3 = PRt 18

4 Raster SQLZBF .. ..ciuiiiiiiiiiieiie e ceieee e ceeeee e st eseenesnnsenesnnees 21
VI - N N 21

v R T <) o L = S 21

4.2.1 ST_CreateRaST....cccuiiiieieiiiiiiieieiiiereeerenereceeeesnsesesessnsesecessnsnsasnnsnns 22

IR IES N 1 & DU RPN 22

4.3.1 ST_IMPOTTFIrOM...cuceuiiniiniiiiiiiiiiiiiiiiii st en e 23

TG T3 B 054 5 10) of o Lo TN 23
A 7 . (SRR 24

4.4.1 ST_BuildPyramid........ccccoeeuiiimiiiiniiiiiiiiiiiiiriieci et et eeens 24

4.4.2 ST_deletePyramid...........ceeeeuuiriiuniiiinniriiinineiineneeiereeennereeennnes 25

4.4.3 ST_BestPyramidLevel........c..cccciriuiriiiriiiiiiiiniiiiiiircicreicceeeees 25

R LY Y 32 . 27 1 SRRt 26

4.5.1 ST_Rast2WorldCoord........cccceuuieuiiiuiieniiiniieeieeeteeeeeneeneeeneeneennnes 26

4.5.2 ST WOrld2RastCoOrd........cceueeueiueiniinireeetietieeeeeeneeneeseeseeseesnesnesnsns 27

S 3 [ ] PP PP 27

4.6.1 ST_ClipDimensSion.......ccuuuviiiuuiiiiiniiiiiiiieiiireeiie e eereneeeenneees 27

4.6.2 ST_CliP.cuuuiiiiuniriiinieritieereiueeretuneereteneseennneesernnesserenssseennnssesnnssaes 28

4.6.3 ST_CHPTORASE.c..ceuuiiuiiiiieiieriierineetuereenererneeennesennesenssssnnessnnsees 30

4.6.4 ST VAlUES....ccuitniiniiiiiiiiieiietieeieee et et eeeeaeenesaesnesasanssnesnesnnsnnsensens 32

4.6.5 ST_UPAALC....cceeuuiriiiniiiiiiniiiriieeeretnieeretueeeeeeneseenneesernnnessennssesnnnenns 34

4.6.6 ST_MOSAICFIOM....cuuiiuiiiiinereneitieeeeeeeeteereeeeeneeesenneenesensssnssennees 34

4.6.7 ST_MOSAICTO...ccuiuniuieitieteeieeieeneeteeteeteeeesnesseesessessesenssnesnesnesansanses 35

A.7 OVETVICWERTE...ceeeeeirieeeeeeeieieeeeeeeeteeeeeeeretsieeeeeeresanaeeeeessssnnneeessssssnnnneesens 35

4.7.1 ST_BUildOVeIrVIEW...c.iuiiiiiiiitiiiieiieeieeieete et eeeeeeeneeneeneraerenesesnesneenns 36

4.7.2 ST_UPAAteOVETVIEW.....ccuuiiuniriinriinriinirienretaeeeneeeneeraneseanessnnsssnnens 36

4.7.3 ST_EraS@OVeIVIEW....cucvuiiuiiuiiniiueeeerreeeneeneeneeseeseseessnssnssnssnssasensens 37

4.8 DEMERAE. ..ceeeiiiiiiteeeeeee e e e e e ettt e 37



L B B X 1< o N 38

4.8.2 ST _SIOPE..cuueiiiniiiiniiitiiiiiiiiiirte ettt reanestaaeserneseenesennsssnnssees 39
4.8.3 ST_HillShade......cc.cevuiiiiiiiiiiiiiiiiice et cee et ereea e eaeeaeeaes 40
VTR S M0 <3'w i [0} 41
4.8.5 ST_FIOW_dire€Ction.....cuuiuuienieiiiiiiieiieiieieeeeeeeieeeeneeneeneeneseeneensennns 42
I 3 U g R PPNt 42
4.9.1 ST _NAIME....cuieieiinieeeeeiereeeeenencnceeeeeenseceessasessessnssssesesnsnsessasnsnsanes 43
4.9.2 ST_SEINAIME.......cutuieiiiirnieninirnreeretsnsaeratosasnsrssosesnsassssssnsassssnsasnsnns 43
4.9.3 ST_MetaData.....cccoeieieiiiiiiieiiiiieeeetneneneeeeeeeeececacnsesasasnsnsnsesasnsasannns 44
v I A A4 T 1 RN 44
4.9.5 ST_HEIGht..cc.ueirniiiiniiiiiiiiiieiiieeieeetee e eeeeeerneeeaeeseneeseanesenneseenenns 45
4.9.6 ST_NUMBANAS.....ccuitiiiiiiiiiiiiieeiieteereeeieeeetertertereeesesnesnesnessessneens 45
4.9.7 STVAIUE......cunieiiiiiiiiee et e ee e eae e saeeeenssaesnesansansannes 46
4.9.8 ST_RASEETITD....ciuiininiiniiiiiiiiiiiiiiiiiinetnitietneenenisasessssesassssssssasnssssnses 46
4.9.9 ST_CellDePth......cceueiiiiiiiiiiiiiiiiriireireee et eea e eeaeseaaeee 47
4.9.10 ST_CelITYPO...citeniriiiniriiiiiretiieeeteierettaeeeeenneeeennnessernnsseennesssnnnes 47
4.9.11 ST_InterleavingTyPe......ccccvuuiriiuuiiiiiniiiiiiiiiiiiiiieci et eeeene 48
4.9.12 ST_TopPyramidLevel........c..cccceriuiiiiiiiiiiiiiiiiiiiiniiiniicccec e, 48
4.9.13 ST_EXEONT..cuuiiiiiiiiiiiiiiiiiiieitieetiettieeteeeteeeneeesesenesenssensssnsssnsssnsssnssnns 49
v T I B B ' [« N 49
4.9.15 ST_SetSIid....ccuuiiuiiiiiiriiieiiiteieeteierteeeteeereerseeeseseseseneessesenessnesennsens 50
4.9.16 ST_GEOreferenCe.......cuueeuuieuiieniienereneetieeaieereeeneeeneeeneeenesensesnesensenns 50
4.9.17 ST_ISGEOreferenced........cceevueeuerrueeenerrneereeseeeneeesereseessersneesneesnnees 51
4.9.18 ST_UNGEOTEfEIeINCE. ......cevuierneenieieerneieeerieeteeeaeeerereneesnesenessnesennees 51
4.9.19 ST _SetGEOTEIEIEIICE. .. cvueienerrnerrieterterrteernerrneernerrnersnersneeseessessnnns 52
4.9.20 ST_NODATA....ceuieiiiiinieieriiieereeeeereeeeeeenracnseesnsasessessnsessasnsnsasnnsnns 53
4.9.21 ST_SetNODALA.....ccoiiuiiiiiiiiiiiiiiiiieeeeirteraeeetntesesnsessssesassssssasasnssnss 53
4.9.22 ST_COlOTTabIE.....ccuiiiiiiiiiiiiieiieeieie e eeeeeeeneeneeneeaeeaeanesnesnnns 54
4.9.23 ST_SetColorTable.......c.couiiuiiiiiiiiiiiiiicee e eaeaeeenas 55
4.9.24 ST _StaAtiSTICS.cuureunirurirneireereeneerneeeneeeuereueeenesensesnessesssessssensssnsennns 55
4.9.25 ST _SetStatiStiCS..uiuueiniiuieneieiieiitieeeeerneenereereeeeeenesneesereeseecsnesneennns 56
4.9.26 ST_SummaryStatS........cceeeuiiuiiuiiuiiiiiiiiiiiiiiee e ens 56
4.9.27 ST_COlOTINterpP.....ciieueiiiiiiiiiiiiiiiiiiiietii ettt eeans 57
4.9.28 ST_SetColOrINterP....ccucrieuiiiniriiniiiiiiiiiiiiitiiietieeeae et et seanesennens 58
4.9.29 ST_HiStOZTaAM....uiuuriuerinrinrenirinereeereereneensensenesenssensssnssensssnsssnsses 59
4.9.30 ST_SetHiStOGram.....cc..cveiuumiiienniiiiinniiiiiniiieeinneetnneetnneeetenesesens 60
4.9.31 ST_BuildHiStogram..........cccuuirieniriunirieniriiniriininienieenieeeeeenneeennens 62
O U 11 - PRSPPI 63
4.10.1 ST_CRECKGPU....ccuituiiiiiiieineieeetieeteeteeeteestesenesaneseneesneesnsssnessnsenns 63
5 PointCloud SQLZ ... ...ciuiiiiiiiiiic ittt ceeeetee e e eeaeeeae e 64
5.1 FIHEBREL. ceeeeeeeeeeetee et e e e e e e e ba e e e e aaa e e e e aaaaeeas 64
5.1.1 ST_mMAKEPOINT....c.ccuiiuiiiiiiiiiiieiiiie et ceeeeieee e e caeeaeaeeneenesnnees 64
5.1.2 ST_MaKePAtCR.....ccuuiiiiiiiiiiiii e e et e eeaeeaae e e ees 64
5.1.3 ST_PatCh....ceieeiiii ettt e e e e e e e e e e e a e eaa e 65

5.2 JRPEBREL...oovviiiiiiiiiiitce e 65



YA B N T L)« 65

ST 3 B 0 Tl 1 D 66

S 70 T B o N 66

5.2.4 ST_NUMPOINES.c..uiitiiiiiiriiiiriieriiiieetiertnertaertaerenereneesennesennesennnsns 67

5.2.5 ST_SUIMMATY ..cuiuuiiniiniiniiniiuiiiiiiiiririite ettt easasasensensenes 67

S.3 MBRERE et 67
5.3.1 ST_COMPIESS..curiniiniiniiniiniiiiiiiiiiiiiiuitu ettt easasanseaseasensenes 68

5.3.2 ST_UNCOMPTIESS...uuiuniiniiniiniiiiiuiiuiiiiiiiiitttitiietteeeeteteaeereesseassenes 69

5.3.3 ST UNIOM. .. iuuiiiiiiiiiiriieriieetuereuerteeertnnereenerenssseesesenncssnsssssnssennssens 69

5.3.4 ST_eXPlode.....ccuuiiiiiiiiiiiiiiiiirii ettt e e e e e 70

5.3.5 ST_PAtCRAVE...ccuuiiiiiiiiiiiiiiiiiereieettieeetneeeeneeeneeeneeeennesensesesnssennsnees 70

5.3.6 ST_PAtChMaX.....cccvuuiiiiiniiiiiniiiiiiiniiii et et eeaa e seeaa e 71

5.3.7 ST_PAtChMIiN...ccuuiiuiiiiiiiiiiiiiiiiriir ittt e s eeee s eaaesenaees 71

5.3.8 ST_PAtCRAVE...ccuuiiiiiiiiieiiiiiiiereiee e etneeeaereeeeeneesennesensesesnssennesees 72

5.3.9 ST_PAtChMAX..c.uiiiuuiiiuiiiiiiriiiiiiertierteerete et eeaeereanesennsennssennenns 72
5.3.10 ST_PatChMIiN....ccuuuiiiiiiiiiiiiieiiiiee et eree e rerneesernaeeeenneeseees 73
5.3.11 ST_filterGreaterThan..........c.ccceeeeruuirrernneerienenrerneeeerneeeeeeneeeeennnnne 73
5.3.12 ST_filterLesSTRAN . .....cccvuuiiiiieeriiiieeeiieeeetieeeereeeeeeeeeeenneeeeennnens 74
5.3.13 ST_fIlterEqUAlS......ccvuiiiniiiiiiriieiiiieeeiieeceieeeeeeeeneeeneeeeenesenneeeencnees 74
5.3.14 ST_filterBetWeeN.......cccvvueeriirnereiiiereeeieeeenneeeernneeeeraneeeenanssernnens 75
5.3.15 ST_POINN....uiiiiiiiiiiiiiiiiit ettt eeae s teaeserasesnesesnesennnnes 75
5.3.16 ST_iSSOTted......ccivrrrmiiiiiiiiiiiiiiiiiiiin e e 76
5708 20 B BT ) o N 76
5.3.18 ST_Tan@e...c.ceuiiuiiuiiniiiiiiiiiiiiiiiiiiir e e a e 77
5.3.19 ST_SEtPCId...cuuiirniiriiiieiie it eeeitir e eeeeeaeeeneeneeenesrnesenesenseanssennsanns 77
5.3.20 ST_AranSfOrML....cccvuuuuiiiiiiiiiiiiiiiiiiii et ccre e eeeen e 78
5.3.21 ST_envelOoPeGeOMELTY....c...vviiuuiriruuiriiniireieiereeeneeeeeneeeernneeseenns 78
5.3.22 ST_boundingDiagonalGeometry........cccceeeevvuriiiiinniiiiinniiiiinnneennnen. 79

5.4 OGC WEKBHELE. ..coiiiiiiiiiiiiitieccee ettt e e e e e e e e eeee s 79
5.4.1 ST_aSBiNArY.cccuuiiiiuuiiiiiiiiiiiiiiietiie ettt rteae e eetaie e s eeaaeseaanesees 80

5.4.2 ST_envelOPeASBINATY.....ccuuuiiiuiiiiuiiiiiiiiiiiiieriiertnerenereneesennesennens 80

5.4.3 ST_boundingDiagonalASBinary.........cccceeeeeeuirriinneiriincereennnreennnnns 81

5.5 ZBRIEERIIMI. .ccoeeriniieeeeee ettt e e e e e e e e et ettt e e e e e e 81
5.5.1 ST_INLEISECES.cuuuuiiiuniiiiiiiiiiiiiiiiiiiie ettt eeaa e eeane s 81

5.6 ZERIMERH. ..coovviiiiiiiiiii e e e eeeee 82
5.6.1 ST INterSECHION...c.uuiiueiiieiiiiiiriiiriiertiertiereeeeeaeeeaeeeaeeeennesennesens 82

6 Trajectory SQLEE ... .ccovviiiiiiirieiiireeeeeeeeeeeereeennnneesseseeeens 83
[ = Y N i U 83
6.2 FHIEBRE . .coeeeeennneeeee ettt ettt e e e e e e e eeeeee 84
6.2.1 FIIEHRBIEIR. ....oeeeiiii 84

6.2.2 ST_mMaKeTTajeCtOry.....ccccerirmuiiiiiiiiimiiiiiiiiiiiiin e eeeens 84

6.2.3 ST_aPPeNd....ccuueiiuniiiiiiiiiiiiiiiiiiiriiir ettt st seaneseanseanesens 89

6.3 i GAEPERREL . ..coovvvnnniiiii 90
6.3.1 ST_COmMPIeSS...iuuiiniiniiniiniiuiiuiiiiiiiiiriiiiieieaitaeererenstastaseaseassassenses 90

6.3.2 ST_ComPIeSSSED.....ccuiiuiiiiiiiiiiiiiiiiiiiiiiincr e 94



6.3.3 ST_attrDeduplicate..........ccouuiriiuniiiiiuniiiiiiiiiiiiiiiciiccce e 95

60.3.4 ST _SOT L. euininieieieiiiieeieiiiiireeeeerienceeeessaseseesnsasassasnsnsnsesssnsasessasnsnnes 96
6.3.5 ST_deVIiatioN.....ccuiiuuiieiiiiiiiiiieieeeie it etieereeteesereeeneesnsenssnsannns 97
(S =L T € SRR 97
6.4.1 ST_attrDefiNitionN. .. ..cccuivuiiiieeieiiiririeetieeteeeteeeieertereneerneseeesnessnsennns 97
6.4.2 ST _AtIrSIZe...cuuieniiiieeiiieiiieee et ete e eteereeneereeenesenesenssensssnssennsens 98
6.4.3 ST_attrNAIE. ...c.eueniiiieiiiiiiiieiei i eeereeeeeaeeeeeenencnaeeeesnsnsessasnsnsassnsnns 98
6.4.4 ST_attrTYPe..ccuieniiiiiiiiiiiiiiiiiiiii e e 99
6.4.5 ST_attrLength........ccoovuuiiiiiiiiiiiiiiiiiii e 101
6.4.6 ST_attrNullable........cceeniiniiiiiiii e ee e e ens 102
LI X O - S 103
6.5.1 ST_AddEVENL...c.ccuiiniiiiiiiiiiiiieiiiieeeee et eeeeteseeneeneeneesessesnssnesnnns 103
6.5.2 ST_eVeNTTIIMES...c.uiuieieiiieeeneeteeteeeeeeeeeeenerneeseeaeseesenesnesnssssensens 104
6.5.3 ST_eVENITIME.....ceuiiiniiriiiiiitieetieeieeeneetteeenereeeeeeesesnesneeneenasannns 104
6.5.4 ST_eventTyPes....ccceuuiiuiiniiuiiuiiiiiiiiii e eas 105
6.5.5 ST_eVentTYPe...ccuiiuiiuiiiiiiiiiiiiiiiii e 106
(N 3 i A b PR 106
6.6.1 ST_StartTime....ccuceuiiniiiiiiiiiiieiiiieeieiie e et ereeeeneeneeneesesnsansennns 106
6.6.2 ST_enNdTIME....c..ceuiiniiiiiiieitieeteeeteeeteeeteetnereeereeeessessesesessnasenses 107
6.6.3 ST_trajectorySpatial...........cccevuiviiiiiiiiiiiiiiiiiiiiiiiniiiiiieeennnn, 107
6.6.4 ST_trajectoryTemporal........cccceevvuniiiiniiiiniiiiiiiiiiiiinieiceenc s 107
6.6.5 ST_ATAJALLTS...eiieniiiiiiiiiiiireiier ettt eees s eeae s e eaae s e enaaseenes 108
6.6.6 ST _attrINtMaX.....ccceiininiiieiiiiiiiiiiieireeeeeeeaeeeeeencneeeeesnsnsnseesncncnnes 108
6.6.7 ST_attrINtMiN...c.ceuiiniiniiniiiiiiiieiieieeieeeeneeeeeeeeeeeeeneenessnssneansenesnnses 109
6.6.8 ST_attrINtAVErage.......coevvviuiiniiniiniiiiiiiiiiiiiiiiiiieeereeaeeaeaeens 110
6.6.9 ST_attrFloatMaX.....ccceuuieiiiiniiniieeieieeietieeneeneeneeneeseeensenessessessnsannes 110
6.6.10 ST_attrFIoatMin........ccuuiiuiiiuieiiiiiiieeeetirereereeeneeeneeeneeeneeeneeenesannns 111
6.6.11 ST_attrFloatAverage......ccccoevvuuuiriiunniiiieniiiiiininitiin et cvaneeeans 112
6.6.12 ST_1€afTYPC...ceeeneereiieiireiieereiieeeeteiereteneeeeenneeeerenessernnessennnnnees 112
6.6.13 ST_1€afCOUNT....ccuuiiriiniiniiiiiiieitieeiieeeeeereeereeene et eeneeeneseneesnasannns 113
6.6.14 ST dUTAtiON....ccuitniiniiniiiiiieiieiteieietieteeteeneeaeeteeeaesnesnessessessnsansannes 113
6.6.15 ST_DiStance (FZR) ...eeuvrrriiiieiiiiiiiiieeeeeeieeererireeeeeeeeeeeeeeeneesenes 114
6.6.16 ST _tIMEATPOINT....cuvveniininieeieiieeieeretteeteeneeeneenerenesnsssencsnsnns 114
6.6.17 ST_POINtALTIME......oiuniiiiiiiiiiiiiiiiiiitiertr et ere e eea e eeaeeeeans 114
6.6.18 ST_VelOCTtYALTIMmE. .cc.uuiriinniiiiiiiiiiiiiiietieeeeee et rceee e eeaa e 115
6.6.19 ST_accelerationAtTime........cceuiiuiiiiiniieiieiitieeieeieeeeeereereeeeeneennns 115
6.6.20 ST_bearingAtTime (FZR) ....eeeueiiiiiiiiiiiiiiiiiiiiiiiice 116
6.6.21 ST_accuraryAtTime (TFZE) ...ccccovviiiiiiiiiiiiiiiiiiiiiiiiennneeeeeeeeene 116
6.6.22 ST _timeTODIStANCE......cuiiuiririitiiiieteieeneeereereeeteeeeeeenesnesnesnneens 117
6.6.23 ST_timeAtDIStaANCe......c.ceuiiuiriereieieeeeneineeaereeeeeeeeeneeneenesnesnnsens 117
6.6.24 ST_cumulativeDiStanCeAtTIime........cccuveueireiriirieeiieieeeneeneeneennenns 117
6.6.25 ST_timeAtCumulativeDiStancCe.........ccccueeueieiieieniineineineeneeeeeeeennnn. 118
6.6.26 ST_SUDTTAJ@CIOTY ceuuuiiiniiiiiiiiiiiiiiieiiieereeeeeereieeseeniesernaesenenaes 118
6.6.27 ST_subTrajectorySpatial..........ccccceevviiiiiuniiiiiiiiiniiiniiiiiinnnnnnn 119

6.6.28 ST_samplingInterval.......c...cccceriuiiiiiiiiiiiiiiiiiiiiiiiniiccceceea, 120



6.6.29 ST_trajAttrsASTEXt....uuuuiiiiiiuuniiiiiiiiiiiiniiiiiii e 120

6.6.30 ST_trajAttrsSASINEEZeT...cccuuiiiuiiiiiiiiiiiiiiiiiieee et eeeaes 122
6.6.31 ST_trajAttrsAsDouble.........cccouueiriiiiiiiiiiiiiiiiiiiiiieeeceee s 122
6.6.32 ST_trajAttrsASBOOL...........ceeeiiiiiiiiiiiiiiiiiiiiinnrti 123
6.6.33 ST_trajAttrsASTImeStamp......ccoceuiiunirieniriinirieniriiiriieeeieeeneenns 124
6.6.34 ST_attrINtFilter......ccoviiuiiiiiiniiiiiiiiiiiin et 124
6.6.35 ST_attrFloatFilter......c.ccoiuuiiiiniiiiiiiiiiiiiiniiecc e 126
6.6.36 ST_attrTimestampFilter.........ccovuueiriiiiiiiiiiiiiiiiiiiiicrececeeeeae, 127
6.6.37 ST_attrNUIIFIIter.....ccvuiiiiiiiiiiiiiiriiiriieecir et eeaeeeaeseaees 128
6.6.38 ST_attrNOtNUIIFIIter......c..cvvuuiiiiiiiiiiiiiiiiiiiir e, 129
6.6.39 ST_trajAttrsMeanMaX.......ccucveeunirienirienirieniriinireiuieeeueeeneeeneeeanens 130

A 51 S 21 PSRN 132
6.7.1 ST_INTETSECES..cuuuiinniiiuniiiiiiiiiiiiiiietiertie et cee s erae s eeaseeasenaasas 132

6.7.2 ST_@qUALS....ceueiiiiiiiiiriieriierteereiereteeeeneeetneeeenessrasesrnsessnssssnnssens 132

6.7.3 ST_distanceWithin........coceueiiiiiiiiniiiiiiiiiiiiiiiic e, 133

6.8 ZEIMEBE. ...cooiiiiitie e 133
6.8.1 ST_INterSECHION...c.uuiiuerieniriiiiriiiriiereiiereteretaeeeeaeeraereanessanesennnns 134

6.8.2 ST_differencCe......cceuueeeeiuneeriiieeriiieeretieee et e eereeerernneeeraneeeennees 134

6.9 ZERIGETT . .cooiiiiiiiiiccc e 135
6.9.1 ST_nearestApproachPoint........ccccceeevueiiiiiniiiiiniiiiiininiiinninneenn. 135

6.9.2 ST_nearestApproachDistance.........ccccceuveienirinniiinirinnirinnireennenne. 135

6.10 TP RFRFUM.cevneniiiiiiiiiiiicctitt e 136
6.10.1 ST _iNterSECtS...civuuriiuiiiniiiuiirinertiertuerenertuertnereenesennesannssennenes 136
6.10.2 ST_eqUAIS....cceeueiiiiniiiiiiiieiiee ettt eeaeeseenaeseenaaseenns 137
6.10.3 ST_distanCeWithin........c.ccevuiriuiriiiiiiiriiiniiireiereree e eenees 137
6.10.4 ST_durationWithin..........coceiiiiiiiiiiiiiiiiiiiniiiiiiricrcecceeeeaee 138

6. 11 BFZBAEBR. ..o e e e eaeaes 138
6.11.1 ST_interSeCtioN...cccuuiiueiiiuniriuiriiirieerieereeerteerenererneesenesernseens 139

6.12 BFZBGET et e e e e ceeeeeees 139
6.12.1 ST_nearestApproachPoint........cc.ccceueriiuiiiiniriiniiieninrineeeeneeennnenns 139
6.12.2 ST_nearestApproachDistance...........cccceeeuerieniiiiniiiininiinneennnennnns 140

6.13 FEBIMIER .....ennieiieiee ettt e e e e e e e e e eaaees 140
6.13.1 ST_length.....ccouiiiiiiiiiiiiiiiiiiiiiierie et rree e eee s eee e eeasenaes 141
6.13.2 ST_euclideanDiStance.........cccceeuuiriuniriiniriiniriiniriiniieineeeeneeeneenns 141
6.13.3 ST_MAiStaNCe.....cceuuuiiiiiiiiiiiiiiiiiiiiriti et reeee e e e eeaaes 142

6.14 FHIBUE T ...cvviniiiiiiiciiiitct e 142
6.14.1 ST_1cSSimilarity....cceueeiieiiiniiiiniiiiiiiiiriercerc e 142
6.14.2 ST_1CSDIStANCE.....iivueiiiiiniiiiiiiiiiitiie et et eeeae e e eeae s eeeaaseeens 144
6.14.3 ST_1cSSUDDIStANCe.......ovvueiiiiiiiiiiiiiiiiiieieircee e eaeseeees 146

6.15 B R et e et ettt s s e s e e e e e eeaaanees 148
6.15.1 ganos.trajectory.attr_string_length........cc..ccccceiiiiiniiiiiiiiiininnnnnn. 148

7 Trajectory BT  ...covviiiiiiiiiiiiieeeeececeeeeceeereeeeeeeeeee e 149
8 Trajecotry H WM. .....cviireeeriiiee e ereneeeereneeeeeas 151



N €Tl R T <) <) 155

9.1.1 GEOSEIVEI A ST cevuueereeerrunieeereeeeruneeeeeeerrnneaseeeenesssseeseenssnsssseseennnnns 155

9. 1.2 AR TUAIEIIER. oo e e e e s 155

I BRI~ (112 i -4 € TN 159

| 1] A RN 163
10.1 QGISTITIGANOS. cevvvvereneeeeeeeeeeeeeeererrertrreeieeseeeeeseeeeeeeeessesssssssnsnnsssssees 163

10.2 UDIGTITIGANOS. .ceeeeeeiieiiiiiiiiiiiieeeee e e e e eeeettttereea e e e e s e seeeeeeeeneenns 165

10.3 OpenJumMPYTTIGANOS. ..cuuuueireiiriieiereetiiieeereetreneeereerrnnnesseeeensnnssseesenns 168



= BIEE MySOL it f e g | HoR

VIII SCRSRRAS : 20190905



1 &7y

8 (Spatial/Spatio-temproal Data, PA NSRRI 58 ) 2+ A I Wl /22 bz BAE R AT E TR IS
B, FRFRHEYNNIE, BE. BILERN S L HEER.

R
22 /I3 ApsaraDB PostgreSQL Ganosi351% (PUM#FRGanos) fRfit—RFIEHER,

PAERAEREIERE, W TFLER X2 EWEE (Relational Database Service, faiiff RDS) Hhxf
23] /BRI T SN, Rl AW HiEE,

A SRS I RS 23 A i B Ganos % I 23 B A T4 BRI 50 Wi

GRAETZRIN L3, wl DURATBOR SR LG 95187 8k E fERD SH B 5 194 L A%
B > SR T, QURSSE A, Bn] DUW ISR TR, ARIEIMADLRE, BRIRSS2
B (TAM) | WRSSEPRERBN LIRS R.

Ef

H i B4R EN 225 % Ganostl 5 7ERDS For PostgreSQLiRAH, %17,


https://rds.console.aliyun.com/
https://cn.aliyun.com/support/techsupport

2 1RE

2.1 JL{IRE
Ganos Geometry;@ X LR RZMEHE A PostgreSQLIY—A~ 22 [ Ll h™
J&, Ganos Geometryi#fifOpenGISHIYE, {HPostgreSQLIEN ¥ 7%
P2D (X, V). 3D (X, Y, Z) . 4D (X, Y, Z, M) ZMJLAIEIRINGEES, JFHdt v 22m)L
R, Kyl EEBFRIERE R D6E

iR
JURIBRISE 2 3RA PostGISIEH, TR CAH M-I
ESEINE
- QTR
—— QgL
Create extension ganos_geometry cascade;
—— QUL
Create extension ganos_geometry_topology;
—— il s fega Uitk g
Create extension ganos_geometry_sfcgal;
R IIRUES

—— ik —: EEAEH geometry 2B«
CREATE TABLE ROADS ( ID int4, ROAD_NAME varchar(25), geom geometry (
LINESTRING,4326) );

- JeIEREAR, FRERIN LB
CREATE TABLE ROADS ( ID 1int4, ROAD_NAME varchar(25) )5
SELECT AddGeometryColumn( 'roads', 'geom', 4326, 'LINESTRING', 2);

- EMILER

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

R AVIRCE

INSERT INTO roads (id, geom, road_name)

VALUES (1,ST_GeomFromText ('LINESTRING(191232 243118,191108 243242
)',-1), EHIR) 5
INSERT INTO roads (id, geom, road_name)

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

VALUES (3,ST_GeomFromText ('LINESTRING(192783 228138,192612 229814

)',‘l),'fﬁﬁ%');



INSERT INTO roads (id, geom, road_name)

VALUES (4,ST_GeomFromText ('LINESTRING(189412 252431,189631 259122
)',-1), PEEIR);
INSERT INTO roads (id, geom, road_name)

VALUES (5,ST_GeomFromText ('LINESTRING(190131 224148,190871 228134
)':_l):'ﬁ_{ﬁﬁfﬁ'); .
INSERT INTO roads (id, geom, road_name)

VALUES (6,ST_GeomFromText ('LINESTRING(198231 263418,198213 268322

)1, TR
- AU RER

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

id | geom | road_name
________ +_________________________________________+___________
1 | LINESTRING(191232 243118,191108 243242) | JbhHIf
2 | LINESTRING(189141 244158,189265 244817) | HEAEI
3 | LINESTRING(192783 228138,192612 229814) | mAaH
4 | LINESTRING(189412 252431,189631 259122) | P§#¥E
5 | LINESTRING (190131 224148,190871 228134) | #HK%1h
6 | LINESTRING(198231 263418,198213 268322) | WK%
(6 rows)
. Bl
--GiST&5|

CREATE INDEX [indexname] ON [tablename] USING GIST ( [geometryfield
1 )3

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

VACUUM ANALYZE [table_name] [(column_name)];

Y,

Create INDEX sp_geom_index ON ROADS USING GIST(geom);
VACUUM ANALYZE ROADS (geom);

——QIBRINZ 5|
CREATE INDEX [indexname] ON [tablename] USING BRIN ( [geometryfield

1)

CREATE INDEX [indexname] ON [tablename] USING BRIN ([geometryfield]
brin_geometry_inclusion_ops_3d);

CREATE INDEX [indexname] ON [tablename] USING BRIN ([geometryfield]
brin_geometry_inclusion_ops_4d);

-~ /Db ringky|

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

© JUDYRAFE

== W ] T LA R A5 e ) SR Y

SELECT ST_IsSimple(ST_GeomFromText('POLYGON((1 2, 3 4, 56, 1 2
)) "))

st_i;simple

SELECT ST_IsSimple(ST_GeomFromText('LINESTRING(1 1,2 2,2 3.5,1 3,1
2,2 1)'));
st_dissimple



—~ A WHIE DA PR 5 HIEBUSOR SR
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 | @5 | 257374619.430216
(1 row)

1R S g Rl I PSS L]
-—filj@tkbc_roads

Create table bc_roads (gid serial, name varchar, the_geom geometry);

-—fijitF«bc_municipality
Create table bc_municipality(gid serial, code integer, name varchar
, the_geom geometry);

KL
SELECT sum(ST_Length(the_geom)) /1000 AS km_roads FROM bc_roads;

km_roads
70842.1243039643
(1 row)

Rl o
SELECT ST_Area(the_geom) /10000 AS hectares FROM bc_municipality
WHERE name = 'PRINCE GEORGE';

hectares
32657.9103824927
(1 row)
-—{#ST_ContainspA%l
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;

PRINCE GEORGE 694.37554369147

name | roads_km

____________________________ +__________________

SURREY | 1539.47553551242

VANCOUVER | 1450.33093486576

LANGLEY DISTRICT | 833.793392535662

BURNABY | 773.769091404338
|

-—{iST_Coverspi#i
SELECT ST_Covers(smallc,smallc) As smallinsmall,

ST_Covers(smallc, bigc) As smallcoversbig,
ST_Covers(bigc, ST_ExteriorRing(bigc)) As bigcoversexterior,



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

--Result
smallinsmall | smallcoversbig | bigcoversexterior | bigcontain
sexterior

-~ ST_Disjointpf%l

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

(1 row)
SELECT ST_Disjoint('POINT(® 0)'::geometry, 'LINESTRING ( © 0, 0 2
)'::geometry);

st_disjoint

-—{fiST_Overlapspiik
SELECT ST_Overlaps(a,b) As a_overlap_b,

ST_Crosses(a,b) As a_crosses_b,

ST_Intersects(a, b) As a_intersects_b, ST_Contains(b,a) As

b_contains_a
FROM (SELECT ST_GeomFromText('POINT(1 0.5)') As a, ST_GeomFromText('
LINESTRING(1 0, 1 1, 3 5)') As b)

As foo

a_overlap_b | a_crosses_b | a_intersects_b | b_contains_a

-~ ST_Relatepf%i
SELECT ST_Relate(ST_GeometryFromText('POINT(1 2)'), ST_Buffer(

ST_GeometryFromText ('POINT(1 2)'),2), 'OFFFFF212');
st_relate

-—{i ST _Touchespg%L
SELECT ST_Touches('LINESTRING(® 0, 1 1, 0 2)'::geometry, 'POINT(1l 1

)'::geometry);
st_touches

SELECT ST_Touches('LINESTRING(® 0, 1 1, 0 2)'::geometry, 'POINT(O 2
)'::geometry);
st_touches

——{HiFST_Withinpg%y

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

- THERY
Drop extension ganos_geometry cascade;
SQL&ZE
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- YR

Create Extension Ganos_Raster cascade;
- RIEHMER

Create Table raster_table(id integer, raster_obj raster);
- MOSSHI G AHIHEEE

Insert into raster_table Values(l, ST_ImportFrom('chunk_table', '0SS
://ABCDEFG:1234567890R@oss-cn.aliyuncs.com/mybucket/data/4.tif'))

- AN RER

Select ST_Height(raster_obj),ST_Width(raster_obj) From raster_table
Where 1id = 1;

- QST

Update raster_table Set raster_obj = ST_BuildPyramid(raster_obj)
Where +id = 1;

- AR R AR RREE, KRAISORTRREN & TIEER

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

- AREUHIRS TR R (5 A R

Select ST_Clip(raster_obj, 0, '((128.980,30.0),(129.0,30.2))"', '
World') From raster_table Where 1id = 1;

- T RERE X IRAHG AR AR

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

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

- GPU#%

L P EAEGPUNRDSSERIN, A RGPUIF TR, HPHR i EFIMNISEL
PLREEIE MBI, 43R GPUNMEH H L ST_BuildPyramid:

-~ QIS I PR EUORAE S FFGPUNINE, HRAERBIR[PL Near, Average, Cubic
. Bilinearf{fF-&—fh

Update raster_table set rast
Update raster_table set rast
where +id = 1;

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



Update raster_table set rast = ST_BuildPyramid(rast, 6, 'Bilinear',
'chunk_table') where 1id = 1;
KT GPUREZ A G Z% #unique_75 T,
- BHERYJ#

Drop Extension Ganos_raster cascade;

sQLEE

PEAISQLTMHEZ WRaster SQL 2%

2.3 BBiZEE
B AR R HEdgefINod ety ity LA 2 ], 322 1t i A 28 i I 45
755
Ganos Networking /2 X R % R FEPostgreSQLIN— AN g,  $it v — RN R BRI 17 fifid
%, HTHIBIH B ERER. REEERRINNRRE. RGN R, MR
gk, WERICHTRIER, WIRERE RS, BRI T T ERS R R R ), R
THIE GPS SRR MIIME. MHMEE, R T2HEAPGRoutingfZ, XFHFCAM
TRIENIT]
- QYR
Create Extension Ganos_Networking cascade;
- QR

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,
y1l FLOAT,
x2 FLOAT,
y2 FLOAT,
the_geom geometry



)5
- HATES

INSERT INTO edge_table (
category_id, reverse_category_id,
cost, reverse_cost,
capacity, reverse_capacity,
x1, y1,
x2, y2) VALUES

(3, 1, i, 1, 80, 130, 2, 0, 2, 1),
(37 2, -1, 1, _1, 100, 2, 1, 3, 1)7
(2: 1, -1, 1, -1, 1361 3: 1, 4, 1)’
(2, 4, 1, 1, 100, 50, 2, 1, 2, 2),
(l; 47 1’ _1’ l30a _17 3, 1’ 37 2)7
4, 2, i, 1, 50, 100, o, 2, 1, 2),
(4, 1, 1, 1, 50, 130, 1, 2, 2, 2),
(2, 1, i, 1, 100, 130, 2, 2, 3, 2),
(1, 3, i, 1, 130, 80, 3, 2, 4, 2),
(l, 4, 1, 1, 130, 50, 2, 2, 2, 3),
(l: 2’ 1, -1, 130’ -1, 3: 2’ 3’ 3)’
(2) 3, 1, -1, 100, -1, 2, 3, 3, 3))
(2; 47 1’ _1’ l@@, _17 3, 3’ 47 3)7
(3, 1, i, 1, 80, 130, 2, 3, 2, 4),
(3, 4, i, 1, 80, 50, A4, 2, 4, 3),
(3: 3, 1, 1, 80, 80, 4, 1, 4, 2)’
(1, 2, i, 1, 130, 100, 0.5, 3.5, 1.999999999999,3.5),
4, 1, i, 1, 50, 130, 3.5, 2.3, 3.5,4);

- HHRE

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

WHEN (cost>® AND reverse_cost<@) THEN 'FT'

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

ELSE '' END;

- Rt
SELECT pgr_createTopology('edge_table',0.001);
- EIRRRHE

- fEAldijkstrafiik i iR RigIE
SELECT * FROM pgr_dijkstra(
'SELECT id, source, target, cost, reverse_cost FROM edge_table',

2, 3

)5

seq | path_seq | node | edge | cost | agg_cost

————— e e Sttt e it
1| 1| 2 | 4 | 1| 0
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)

—— ffijilastar Pk KA

SELECT * FROM pgr_astar (



'SELECT -id, source, target, cost, reverse_cost, x1, yl, x2, y2
FROM edge_table',

2, 12,
directed := false, heuristic := 2);
seq | path_seq | node | edge | cost | agg_cost
————— T B e Tt
1| 1| 2 | 2 | 1| 0
2 | 2 | 3 | 3 | 1| 1
3 | 3 | 4 | 16 | 1| 2
4 | 4 | 9 | 15 | 1| 3
5 | 5 | 12 | -1 | 0 | 4
(5 rows)

—— fiifitrsp MRHEIA
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'

)3
seq | idl | id2 | cost
————— b —————
(0] 2 4 1
1 5 10 1
2 10 12 1
3 11 11 1
4 6 8 1
5 5 7 1
6 8 6 1
7 7 -1 0]
(8 rows)
- HBRD

Drop Extension Ganos_Networking cascade;
SQL&E
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NaBaR

NABIEIR TR hpish, —f2pepointBlERM, — ATl A7 fif. MILERE(E B AT
Bl Lo 53 —RhdpepatchBi IR, IR A AR S sBEAT 208, SCReam, wbqé
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HaTeE
Fpointcloud_formatsidxk 7 M afschema Ge#ds) B8, BIRARERANEEEE, P
RAEAESERBAR RN, KA, AFRCAR AR BLISE,

LSEINE
- QY

Create extension ganos_pointcloud cascade;
Create extension ganos_pointcloud_geometry cascade;

- ffiNrizschema

INSERT INTO pointcloud_formats (pcid, srid, schema) VALUES (1, 4326,
'<?xml version="1.0" encoding="UTF-8"7?>
<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 representa
tion
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>uintl6_t</pc:interpretation>
<pc:scale>1</pc:scale>
</pc:dimension>
<pc:metadata>
<Metadata name="compression">dimensional</Metadata>
</pc:metadata>
</pc:PointCloudSchema>") ;

- QR AR

—-— ffifflpcpointEHEIRl
CREATE TABLE points (
id SERIAL PRIMARY KEY,
pt PCPOINT(1)

)3

—— fdijflpcpatch iRy
CREATE TABLE patches (
id SERIAL PRIMARY KEY,
pa PCPATCH(1)

)5
- A pepointBRIETE

INSERT INTO points (pt)
SELECT ST_MakePoint(1, ARRAY[x,y,z,intensity])
FROM (
SELECT
-127+a/100.0 AS Xx,
45+a/100.0 AS vy,
1.0%a AS z,
a/1l0 AS tdintensity
FROM generate_series(1,100) AS a
) AS values;

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

010100000064CEFFFF94110000703000000400

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

{"pcid":1,"pt":[-127,45,124,4]}
- i A pepatchZ R

INSERT INTO patches (pa)
SELECT ST_Patch(pt) FROM points GROUP BY 1id/10;

SELECT ST_AsText(ST_MakePatch(l, ARRAY[-126.99,45.01,1,0, -126.98,45

.02,2,0, -126.97,45.03,3,0]));
{npc.idu:l’uptsu: [
[-126.99,45.01,1,0],[-126.98,45.02,2,0],[-126.97,45.03,3,0]



1}
- pcpatch/@ P FEHEHR

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

{"pcid":1,"pt":[-126.46,45.54,54.5,5]}
- THERD R

Drop extension ganos_pointcloud_geometry;
Drop extension ganos_pointcloud cascade;

sQLEE

PEEISQLFMHE 2 W PointCloud SQLZ#,

2.5 FTHRE
BB XSS (Moving Feature) FiidsHNELA BEMER, HINEMHRHIE, A
RS, Pud e — RIS 8RR, oHT B LB IR RE R B AT vF 2 s )
A,

5%
Ganos Trajectory2 X5 R ZEHRFEPostgreSQLIF— /AN, $4L 7 —dIBIERR. REmTT
i fE, FEH P EROERL, AR HIN B PUB LR,

EEHA

ganos trajectory 1.6 iAML.0MRAALIHS, MEML.ORAARIL.MRA, HHRRFHAER
o

BRENI]
- QIR
Create Extension Ganos_trajectory cascade;
- BB
CREATE TYPE leaftype AS ENUM ('STPOINT', 'STPOLYGON');
- QIR
Create Table traj_table (id 1integer, traj trajectory);
- AR

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":false,"value":[120, 130, 140]},"bearing":{"
type":"float","length":4,"nullable":false,"value":[120, 130, 140]},"
acceleration": {"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":[120, 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], '{"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":[120, 130, 140]},"acceleration":{"type":"
float","length":4,"nullable": false,"value":[120, 130, 140]1}}}')), (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));

- QISR MRS
—— RIS TR IR S, i i g

create index tr_spatial_geometry_index on trajtab using gist (
st_trajectoryspatial(traj));

IG5 ) 1B S LI FORY

select id, traj_id from traj_test where st_intersects(st_traject
oryspatial(traj), ST_GeomFromText('POLYGON((116.46747851805917 39
.92317964155052,116.4986540687358 39.92317964155052,116.4986540687
358 39.94452401711516,116.46747851805917 39.94452401711516,116.
46747851805917 39.92317964155052))"')) = true and st_intersects(
st_trajectoryspatial(traj), ST_GeomFromText('POLYGON((116.5172424485
498 39.904984732832744,116.5543342491403 39.904984732832744,116.
5543342491403 39.93294918082651,116.5172424485498 39.93294918082651,
116.5172424485498 39.904984732832744))')) = true;

- QB TR 5
——RIESL TR I BRG], iR el 58

create index tr_timespan_time_index on trajtab using gist (
st_timespan(traj));

- QUL TR I , , ,
create index tr_starttime_index on trajtab using btree (st_starttime

(traj));
create index tr_endtime_index on trajtab using btree (st_endtime(

traj));

—— A, R R R



select id, traj_id from traj_split where st_starttime(traj) > '2008-
02-02 13:30:44'::timestamp and st_endtime(traj) < '2008-02-03 17:30:
44" ; :timestamp;

- QIR W+ M E 5 &K 5] (btree_gist)

btree_gist> i B+ MR GRS, EEPUEERZFAFPREANBIEIE, AR IENTE
O, (IR E AEWSQLIEER SR, HAEWMERR,

-—#iibtree_gist @AM, LM, ZHE SR ) ] )
create index tr_traj_test_stm_etm_sp_index on traj_test using gist (
st_starttime(traj),st_endtime(traj),st_trajectoryspatial(traj));

—~INB i

select id,traj_id from traj_test where st_starttime(traj) > '2008
-02-02 13:30:44'::timestamp and st_endtime(traj) < '2008-02-03 17
:30:44"'::timestamp and st_intersects(st_trajectoryspatial(traj),
ST_GeomFromText ('POLYGON((116.46747851805917 39.92317964155052,116
.4986540687358 39.92317964155052,116.4986540687358 39.9445240171
1516,116.46747851805917 39.94452401711516,116.46747851805917 39.
92317964155052))')) = true and st_intersects(st_trajectoryspatial
(traj), ST_GeomFromText('POLYGON((116.5172424485498 39.9049847328
32744,116.5543342491403 39.904984732832744,116.5543342491403 39.
93294918082651,116.5172424485498 39.93294918082651,116.5172424485498
39.904984732832744))"')) = true;

- EPUBE, kR

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)
- By
—— @ T F e RR R MR R S 1

Select ST_velocityAtTime(traj,
where id > 5;
st_velocityattime

'2010-01-01 12:45') from traj_table

4.16666666666667
(3 rows)

- ST IR TR

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

0.0334968923954815



(1 row)

- THERYJ#
Drop Extension Ganos_trajectory cascade;
SQL&E

- PEHISQLFEMIE S W Trajectory SQLZ%,



= BEAE MySOL hi I B /3 E R

3 fERHEM

3.1 ARKHEHITES
RTF KB, PALAMIN 2458, Ganosa BRI PGIFT A WIRIAE /) TR 252510,

HTERRE
PGIHATEIRREIIT, HOOHMTEIRERAT,

RNE=HTER T

2512 *worker

ARED
- A M worker U RBEKR, workeri@i%2, EMITCPUREME, M FCPUREIA BikH
i i woker S BE E N2488 5538, Plmax_parallel_workers_per_gather=2,

SCRSRRAS : 20190905 17



- TSR AE RN EIFRVIM, JFEIHTERN, TEAERZ28work_men (min 64KB
), BRIFEVimEOR L JFTworker8ia L work_mem ANBIE AR S5 AR PI17160%,

fERA*
HEGanosHATE M TIEUN T :
1. &% PostgreSQLAL & X fipostgresql.conf, JoHIFITE S,

- JFiamax_parallel_workersZ#(, BHEREBEIEIIF T Tworker 28, AT
max_worker_processesifff, i##H M8-32,

- JFiamax_parallel_workers_per_gather2#{, WERAEMgahterii KIFITIE, T
max_parallel_workersi{, i#i#H2-4,

- WREF RS T, Fifforce_parallel_modeitE Mon,

- B TsqliBaEHEAA R IFATRIE : alter table table_name set
(parallel_workers=n),

-

= BiMA:
"n"{REIFfTworker®l, Z{En]Z% max_parallel_workers_per_gather,
2. fRGanosHR I costR A
T GanosBY JEIN, @HERIANG T E B costiA, WERERHBHREVD, HEBETHR
HE, HHESIHEITHIIT, ENBAASIFEIHTER, FRERSRBINcostRA G A REITF

T,
3.2 FEGPUMEITE

GPUM T HFIRIIREA A, BT R4, 5 TFIHMTNRR ERCPUARTRRIILS.
I RE

BB P GPUFHTINE R T RNFFAT, RN BN REHONIE SIFTH RIERL, A
MGPUBZLIGENIFTIHR, HIMTIHRREEWT,



GPU Device
Processes

thread
thread
thread
thread
thread
thread

Field Object = mjy | ead s ‘ Data Output |

Data Parallel
Model

Data Input

thread
thread
thread
thread
thread
thread

ARED

MFIEBEBRNIGR, BAGPURE A ERIZIRINEOL, Fi U BUE 216G XA GPUNN#E
HIIRE,

fERZ

Ganos2ERMGPUR# HAF R GPUNEH ., fESBRE LB HINOSBIBeE, it
RN FIZEPITCEA; R GanosH it XTRHFEHIBRR, B P OuE R &8 I GPUNNE T,

1. WASEIAEL R 5 H GPUB

a. fllitganos_rastery J&"create extension ganos_raster cascade";

b. #f7sqliff"select st_checkgpu()",
- YRR IBIGPUR R, YR MIGPUB 15 B

rasterdb=# select st_checkgpu();
st_checkgpu

[GPU(O) proplmultiProcessorCount=20; sharedMemPerBlock=49152;
totalGlobalMem=-608239616; maxThreadsPerBlock=1024; maxThreads
PerMultiProcessor=2048; cudaThreadGetLimit=1024 .

(1 row)

- YRTEABORKIINBIGPU B A, WHRMIFETRE R,

rasterdb=# select st_checkgpu();
st_checkgpu

There is not gpu device on current enviroment, cuda_errorcode

=35, errormsg=CUDA driver version is insufficient for CUDA
runtime version.



(1 row)

BeHA:
A GPUBSIIAA RER F GPUNLE L,
2. FFBMRHZIESGPUM RS,

SRR A GPURAIEAEE, GanosBRIMTIHGPUNNEITR, QSRR AGPUNNE
B, HEEREORKCPUNRRIN, WHESGHIETM FgfE:

thfTset ganos.raster.use_cuda=off

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

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

off
(1 row)

- WIREEFFHGPUNMIEILE., $iTset ganos.raster.use_cuda=on

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

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

on
(1 row)

3. GanosHZBIGPUNE T R HIBIR,

BEW:
HiGPUN#H A EGanosiRaster bt b IS8, Jngn s
MiTrajectory. Geometry it SzBl,



4 Raster SQLE %

4.1 BA#E=

AN GiRaster SQLIFIEANEE,

g

ik

raster object

fFrraster, MR, R FHIRARHRIMRE, S—APRTR—
AL, FHER T ERPHIN AR R IR LR — BB X, e
R—EIDEEG, —IHDEMEE —3KE R

cell/pixel fifRcell, HH&IZoC, WHRHHEERE, HHHEN KPR —ARPtg, ol DG
ARIEHEI R WIByte. Short. Int. Double%,

band WL, btk R — 2 GOCEERE, HIHN R n] AR 2B

chunk HHEDN R, PRI BLEE X,  EEan256*256*3,

pyramid WA G278, SR R RINGRIRR A, 7T BA A A IR R
B, &THENENESEBEEA2: 1R BETaECRE, SH0RRIEEL
*Eo

pyramid level |WH&ETFIEEH,

mosaic

bR B, R 2 A IS B R 2B bR R 2

interleaving

Wi R LT, ©REBSQ. BIP, BIL=F,

world space

T AEbRE ], BRI N R X HBE AR b3 T

raster space

HbRs bR a2 I, BRI N R G 32 A bt

metadata

WHsRfE TR (CRVEEL BEEI, BRFEIRTE) , AMIESERTrG
TeEHE,

4.2 Rasterfl i




4.2.1 ST _CreateRast
BE— AN LT AR EMIRS (0SS) Mrastert 4%,

EE
raster ST_CreateRast(cstring url);
S8
SHHW filiid
url OSSRAGSITFRIB 12
123U

oss IR UWI R: oss://access_id:secrect_key@endpoint/path_to/file, H
rhendpointn] A&, FRgieHASHMM endpoint, W endpoint¥i &g, BIRL5H
PA/FF3k,

EndpointyossHIE i xl. APRUEEHE S A RIMERE, IEW0 28 PostgreSQL 5 OSSHi
fERegionflF, HHMERHZS%0SS endpointfFE.

5

-— JLFOSST#fifi, f5eaccessID,accessKEY,endpoint
Select ST_CreateRast('0SS://ABCDEFG:1234567890@oss-cn.aliyuncs.com/
mybucket/data/4.tif');

-— JLTFOSST#fifi, higaccessID,accessKEY
Select ST_CreateRast('0SS://ABCDEFG:1234567890@/mybucket/data/4.tif");

-— JLTOSSTEif, EffaehttpsiBUMURL, ZEIAMERER %
Select ST_CreateRast('https://mybuckets.oss-cn.aliyuncs.com/data/4.tif

")


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

4.3.1 ST_ImportFrom
WA~ 0SS SR NSRRI,

EE

raster ST_ImportFrom(cstring chunkTableName, cstring url);

SRR filiid

chunkTableName WRIABIR, PRI S EIRER AR,

url HMISIEE TR, S% #unique_23H LR IRIIRNIA,

1P
R B —rastert g, FIFRFIMNKOSSIIF T AZIZM R,
Tl

Select ST_ImportFrom('chunk_table','0SS://ABCDEFG:1234567890@0ss-cn.
aliyuncs.com/mybucket/data/4.tif');

4.3.2 ST_ExportTo
H— A rasteri R S HOSS L,

EE
boolean ST_ExportTo(raster source, cstring format, cstring url,
integer level = 0);
%4
SRR ik
source TS Nraster iR,
format SHRBE, FWan GTiff, BMP %,
url ANE TR, 2% #unique_25 PRI IZIIHGA,
level BEIEGN,
B

SRR Mtrue, KRR M false,
formatii@ SRR, & WkUR,



e Exi

BMP Microsoft Windows Device Independent Bitmap(.bmp)

ECW ERDAS Compressed Wavelets (.ecw)

EHdr ESRI .hdr Labelled

GIF Graphics InterchangeFormat(.gif)

GPKG GeoPackage

GTiff TIFF/BigTIFF/GeoTIFF(.tif)

HDF4 Hierarchical Data Format Release 4 (HDF4)

PDF Geospatial PDF

PNG Portable Network Graphics (.png)
ANl

Select ST_ExportTo(raster, 'GTiff', 'OSS://ABCDEFG:1234567890@Qoss—cn.

aliyuncs.com/mybucket/data/4.tif') from raster_table where id=1;
4.4 EFIEIR(F

4.4.1 ST_BuildPyramid

EllfE32 AL S g e
EE
raster ST_BuildPyramid(raster source);
raster ST_BuildPyramid(raster source, cstring chunkTableName);
ok
SRR fifiid
source TR ARSI Nraster iR,
chunkTableName BT IEAAER T R A4TR
1P
BRSPS GPUNE, WRBITHBEFAGPURE, WGanos& HalIFEGPUMIEIIGE,
5l

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 1id = 2;

4.4.2 ST_deletePyramid

THRRE G755

EiE
raster ST_deletePyramid(raster source);

28

SRR ik

source T MEREFIEraster R,
i

MERZGE3E, BHEBGOCEE, MERSIEUEIRE,
5l

Update raster_table set raster_obj = ST_deletePyram +id(raster_obj)
where 1id = 1;

4.4.3 ST_BestPyramidLevel
R A bR TG, KRBTSR & 7525,

EE
integer ST_BestPyramidLevel(raster rast, Box extent, integer width,
integer height );
2
SRR filiid
rast B rasterty 4,
box PR R B E ARG, A58 (minX,minY), (maxX,maxY)),
width MG BEE
height MRS R R,
123U

rasterf R EHA RN ZRSEER (sridl@FR0 .



Nl

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

4.5 BIr R G R

4.5.1 ST_Rast2WorldCoord
HUGTEARR I G TE e & 735 B, MmO oy s iR AR bR,

E
point ST_Rast2WorldCoord(raster raster_obj, integer pyramidLevel,
integer row, integer column);
%
SHHW b
raster_obj Hisrastertf
pyramidLevel SRS
row 15
column Hl
R

raster’ R LHEA 2B BHSEER (sridliG?0) .



Nl

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

4.5.2 ST _World2RastCoord
H AR S G TE e R SR, MR 7 5 e A 2R 19T A

EE
point ST_World2RastCoord(raster raster_obj, -integer pyramidLevel,
point coord);
2
SRR Tk
raster_obj T raster M4,
pyramidLevel T LB TR R,
coord T LR A s ) A b,
R
raster M RUMEA RN HSEER (sridldfE0
5

Select ST_World2RastCoord(raster_obj, 0, '(27.9,128.6)') from
raster_table;

4.6 BEEIRE

4.6.1 ST_ClipDimension
THTClip%: SG R A7,

EiE
box ST_ClipDimension(raster raster_obj, fnteger pyramidLevel, box
extent) ;
o2
B ik
raster_obj T rasterty .,

pyramidLevel L3 g =




SHHW ik

box i BRI 5 2 ) A s,

Do
raster W RBHEAERNEZMSEEE (sridf AR -
Tl

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

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

4.6.2 ST_Clip
M rastertf R #RIE,

EE

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 O,
cstring bands default '', /* ALl bands x/
float8[] nodata default NULL,
cstring clipOption default '',
cstring storageOption default '',
out box outwindow,
out bytea rasterblob)

B
SRR fiiid
raster_obj TRERII M rasterty 4,
pyramidLevel BFEEN,
extent TR, #3200 (minX,minY),(maxX,maxyY))',
boxType JEEIRAY, HaeR AR —H:
- Raster (fgrcihn)
- World (H#54845)
destSrid T i g R M 25,
geometry TEEI M geometry 4,




SRR iR
bands TEBIIEE, W'0-2'8k#E ‘1,2,3° XRBRFoR, BLOIFE. BRiA
", FREBIA L
nodata Hifloat8[1& " nodata$itff, WIREUEANEU» TIBLEE, WHERDE
B Enodataffitfize. WABBER B Enodata, WO,

clipOption JsonFRFHRFIR BT I,
storageOption JsonFAFER R IR [ 45 SRR 1A it I,
clipOptionZ R,
SRR HH BIMH ik
window_cli |bool false EE M geometryAMIHEF TEET, HUE:
P - true: ffiffigeometry\)MBR#XHY;

- false: flifigeometrytf R,
storageOptionZ IR,
SRR By BIMH ik
compressio |string 1z4 FRARSIERRY, HUA:
n - none

- jpeg

- zlib

© png

- Izo

- 1z4
quality integer 75 R4, HEdjpegkantik,
interleavi |string fiidfraster | 57T, HUH:
ng —#& . bip: Band interleaved by pixel;

- bil: Band nterleaved by pixel;

- bsq: Band Sequential,
endian string Filitfsraster | =1y, HU:

—5

- NDR: Little endian;
- XDR: Bigendian,




E1::pu

FINPIFRBIRATHN100MB, RFEm 2 HEERETH100MB A/ ML S, s EiaRER mgh
K/, nEHIZE ganos.raster.clip_max_buffer_size ¥ EEFIIR/D,

ANl
Select ST_Clip(raster_obj, 0, '((128.980,30.0),(129.0,30.2))"', '"World
l).
Se{ect ST_Clip(raster_obj, 0, '((128.980,30.0),(129.0,30.2))', 'World
' 4326);
-— [fifjgeometrykBi
i UN R

SELECT (ST_CLIP(rast, ST_geomfromtext('Polygon((@ 0, 45 45, 90 45, 45
0, 0 0))', 4326), 0)).x from clip_table where id =1

- BN E REOEIF G heng B A
SELECT (ST_CLIP(rast, ST_geomfromtext('Polygon((0@ 0, 45 45, 90 45, 45

0, © 0))', 4326), 0, '', ARRAY[254,254,254], '', '{"compression":"png
", "interleaving":"bip"}')).* from clip_table where 1id =1;

—— fifligeometry i 18]
SELECT (ST_CLIP(rast, ST_geomfromtext('Polygon((0 0, 45 45, 90 45, 45
0, 0 0))', 4326), 0, '', NULL, '{"window_clip":true}', '')).x from

clip_table where id =1;

4.6.3 ST_ClipToRast
e Geometry R K Raster g, FHRRIWEE RN — A HiRaster s Rk,

E
raster ST_ClipToRast(raster raster_obj,
geometry geom,
integer pyramidLevel default 0,
cstring bands default '', /% ALl bands */
float8[] nodata default NULL,
cstring clipOption default '',
cstring storageOption default '')
25
SHAW fiiik
raster_obj T EIraster %,
pyramidLevel DTRREN,
geometry HFE&3IMgeometry 4,
bands TERBNIEE:, F'0-2'8k#F ‘1,2,3° RXABRFEOR, PAOIFUE. BRIA
", FREBII L
nodata Hfloat8[]# rinodataii. WIRBUAANEBUL TIBBGE, WHERIK
B Enodatafdliss, GRBERR Enodata, WO,




SRR iR
clipOption JSONFRF HFR IR BT IR,
storageOption JsonFRFHR PR IR [ 45 R A it I,
clipOptionZE R,
SRR b BRIMAH ik
window_cli |bool false i EAigeometry I IMIHEREF TEDT, HUA:
P - true: flifflgeometryYMBR#ZHY;
- false: ffifigeometrytf i,
storageOptionZ 5,
SRR f i BRIMAH ik
chunking boolean fitfraster | 2EEH LA,
—%
chunkdim string Fi)idfraster | PPAI4EEE R, fEchunking=truel§ 44
— o
chunktable |string " STYRAIR, MBMEA"H, W& E—AHEbl
RANER I TABEE, %N R
R STEPTP AR, EREEREF— AT Vi MK
PR, WFTHERERERAIR,
compressio |string 124 JRARTERRY, HUA:
n - none
© jpeg
- zlib
© png
- Izo
- 1z4
quality integer 75 R4, HEbdjpeghdaflik,
interleavi [string MEthraster | 28877, HUE:
ng 8 - bip: Band interleaved by pixel;
- bil: Band nterleaved by pixel;
- bsq: Band Sequential,




SHHW i NN ik

endian string Fililfsraster | = V)v, HUA:

— - NDR: Little endian;
- XDR: Big endian,

- W chunkTablef¢ AJANULLEGE", WS4 —AREHLERARIIGIPERH TAA30E0E, 2%k
IR YT S TE AR QERFER — D ViR R, MR E PR AT,

- BUARIERBTRAF M100MB, U522 HEEEETHH100MBA/MMYS REHE, WIREEIREIR NS,
BRI, w28 ganos.raster.clip_max_buffer_size i EEF IR/,

Nl

- KAH . .

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

L kS

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

—— BN EI %

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

where 1id =1;

-— fEHAOERE R EOER , JIRFERIR A D
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
":M"clip_rbt"}")

from clip_table

where +id =1;

—— {fijflgeometry/fEl 1k ,
INSERT INTO rast_clip_result_temp(id, rast)

SELECT 3, ST_ClipToRast(rast, ST_geomfromtext('Polygon((0® 0, 45 45, 90
45, 45 0, 0 0))', 4326), O, '', NULL, '"{"window_clip":true}', '")
from clip_table

where +id =1;

4.6.4 ST_Values
# i Raster X R 5 Geometry MG AHAZ I 5o ML AL b PA B A4 T ldL

EE

set of record ST_Values(raster raster_obj,
geometry geom,
integer pyramidLevel default 0,
cstring bands default '', /% ALl bands */
cstring clipOption default '',
out point coords,
out integer band,



out float8 value)

ok
SRAW iR
raster_obj TER Mrastert R,
pyramidLevel ETIERER,
geometry TERIIMgeometry R,
bands TR, H'0-2'8# ‘1,2,37 XAWERIFOR, BLOFFEE. BRIA
N, For BB A B
clipOption jsonERFERFRIFRTT IE A,
point BEZRFBIZ—, BBENZLE GBPE) A5,
band BRIZRTFBEZ —, BEEFIERES,
value BEIZRTBZ2 —, BFEH.
clipOptionZ R,
SHHW R BIME ik
window_cli |[bool false i HgeometryIMUNERES TEDT, HUA -
P - true: ffiffigeometry\)MBR#XHY;
- false: fiiHigeometryXRiRHy,
150
- GeometryM R H5Raster MR MTFEAEMSEELE, HHESZRSELH—,
- BRARIEBIRAF M100MB, A% HAESBTHH 100MBR/MOSE REDE, WERE R &5
B, A S5 ganos.raster.clip_max_buffer_size JAREELE IR/,
5l

—— BT kR

SELECT ( ST_Values(rast, ST_geomfromtext('POINT(128.135 29.774)', 4326
) ::geometry, 0O, '{"window_clip":"true"}')).x

from rat_clip WHERE -id=1;

coord | band | value
______________ +______+_______
(127.8,29.7) | 0 | 11
(127.8,29.7) | 1 | 10
(127.8,29.7) | 2 | 50
(3 rows)
- ek

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



_____________ +______+_______
(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 75
(134.1,45) 0 37
(134.1,45) 1 64
(134.1,45) 2 13
(43.2,44.1) 0 66

(10 rows)

4.6.5 ST_Update
H#raster ¥ Hbrraster,

EiE

raster ST_Update(raster source, raster dest);
%

SRR ik

source Prasteri A,

dest Hbrrastertif,
5l

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

4.6.6 ST_MosaicFrom
e Mraster LI TERIRIRTE, SIFRA— A Filfiraster 4,
BE

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

28
SRR ik
source T PHE N Hraster i 4,

chunkTableName DHESERIIRBR AR, BT S BIREFRA RN,

BRI S A i raster i R,



Nl

FirfaHa e rasteryiy 5 7 24 2 PA R4+

- HAHRR B

- Fifilfraster Xt RELARHAT VHIBESH, WA, QIRAGEHBES S, SR i A bRk
78

- faEraster REGRIT DIAR, A2 R AEbRBER, WISRID, {iHS8AHi—2,

Insert Into raster_obj Values(l, 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 id < 10), 'chunk_table_mosaic')

where id = 11;

4.6.7 ST_MosaicTo

EE

1P

Nl

Frasterf RN R EEIRE| Hbrrastertf

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

SRR ik
raster_obj Hisrastertf R,
source Piraster i REON LR,

Fraster ¥ 1 Hbrraster i R 75 5 2 BL R &4

- BRI B

- Fififraster R E2EBAT TIPS, BRI R, WERADR MBS WIS AT S A bR
ﬁ’;{o

- faErasterf RIMGEIRINI DURF, S A bRk, WISRID, {idSEam—,

Update raster_table Set raster_obj = ST_MosaicTo(raster_obj, Array(
select raster_obj from raster_table where id < 10)) where id = 11;

4.7 OverviewiR{E




4,7.1 ST _BuildOverview
A — overview (HEME),

EE

raster ST_BuildOverview(cstring srcTableName, cstring srcColumnName,
integer srcPyramidLevel, cstring chunkTableName) ;

S8
SRR filiid
tableName R,
columnName raster 544 %%,
pyramidLevel TEAE overviewlN & FIE RN,
chunkTableName Ak raster AR RE AR,

EREC R E — AT R raster overview %,
F A ¥ e e raster bf 4 75 i e PA R 44

- RAMRIRREEEL.
- Frfilfraster X REAHEST VHEBESH, RAMAR, WERAEHEBESS, WISR I A A bl
ﬁo

- fiEraster f RIERIFUNT DR, AR SE S AbRERS, WISRID, {230 PRS0,
Nl

Insert into raster_table_overview values(l, ST_BuildOverview('
raster_table','raster_obj', 0,'chunk_table_overview'));

4.7.2 ST_UpdateOverview
fiHraster MR EX R E FHHroverview,

EE

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

S8
SR ik
raster_obj HbrrasterX %,

source Praster iR 54,




E1::pu
FiTfeE Mrastert G B e B R A fF

- FAHF B

- Frfifraster Xt RAGHIBES 5 A0hR, BREHBLA, AFRVFFFERR AT 0 B HEBE S A bl
WOl QUEREAHBES B4R, WESRAT A AR bR UBRARRR) Bk,

- faErasterf RIERIFUT DR, Q2 R AEbREER, WISRID, {0 PR8H—K,

ANt

Update raster_table set raster_obj = ST_UpdateOverview(raster_obj,
Array(select raster_obj from raster_table_new)) where id = 1;

4.7.3 ST _EraseOverview
H2—Araster R FEE X,

E
raster ST_EraseOverview(raster raster_obj, Box extent, BoxType type,
boolean useNodata);
S8
SR 130
raster_obj T LIRS
extent TEEZXE, X8 (minX,minY),(maxX,maxy))',
type XIS, YA REY, HEERDAR—#h: Raster (E&44R) |
World (H#H5447)
useNodata R Hnodatalii# T8, WRIEE Mfalsesk#H A Enodata
1, WHER 0 B THFE,
ANl

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

4.8 DEMIZ1E



4.8.1 ST_Aspect
HHEIDEMYR, RIS,

EiE
float8[] ST_Aspect(raster rast, integer pyramid_level, integer band,
Box extent, BoxType type);
25
SRR fiiik
rast rasterXf4,
pyramid_level HHNEEIEER,
Band WBRGS,
box XK, #XU8'(m inX,m inY), (m axX,m axY))',
type SIS AR Y, e AR —Fh:
- Raster G¥A224r)
- World (5 4545)
fEiR

S AT BUN MG IT R G 5 T BRI CRER BT, Sian] DAY
Jitil, A S GO TE Rl FE R S G OT A B F i R D BT, R IR i
frisE, MERESST0 (EIL 21360 (UyRiEdt) Zml, BISERERIE. ABRA YT FHIX
IR RAE -1,

B BHR R R R AMGITHEAR a5 G T I 1
il

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

{5.68600864908691,5.742765806909,5.08963804002705,5.2696845155022,5.
67764064357462,5.91019758537953,5.37643514321137,5.
..48370356795928,5.18761908299415,5.02882043600982,4.83181790640303,4.
33940125858463,5.56909460856743,5.92299216276176, .
.5.86712080145576,5.29376916418959,4.41982721398084,4.53158940708072,0
.141897054604164,0.274167451119659,6.267561578559.
.11,5.742765806909,4.56734728205808,4.7215630349298,0.547562235939998,
6.0814229628593,5.96909743805248,5.80535425218747.
.,4.74463586281994,4.71238898038469,0.141897054604164,6.13281387917245
,6.05997388768217,5.98920538937637,4.789160871654.
.47,4.4855901323308}


http://desktop.arcgis.com/zh-cn/arcmap/10.3/tools/spatial-analyst-toolbox/aspect.htm

(1 row)

4.8.2 ST_Slope
VTN, RN RE SRR T B

EE
float8[] ST_Slope(raster rast, integer pyramid_level, integer band,
Box extent, BoxType type, float8 zfactor);
28
SRR filiid
rast raster M4,
pyramid_level RS TIEFNR,
Band BBRRLS
box SR, #4X08'(m inX,m inY), (m axX,m axY))',
type S DX AR, LRER DA —Fb:
- Raster G¥g445)
- World (#54:47)
zfactor RESIRIE, BN,
DU

BT R BN T NG BB NG T2 5 ARG T i LR R R, Lhs
F, wREREE TS HA R\ MG el B R e 2R o R AR, nT AR B %500
T GRS

Nl

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

{0.210279822382945,0.369954478614613,0.220241089748741,0.4155048857
24335,0.523380429142649,0.19079849696355,0.32493941.
.6771785,0.592806538904308,0.559435506670953,0.487598684366856,0.
17107200555711,0.0840217922621739,0.381860307736563,0. .
.580949493078414,0.638382145824945,0.43822706997925,0.317039337499457,
0.284095352866283,0.284298114561498,0.49448931974.
.7884,0.817870125632039,0.645927342349833,0.241209216517688,0.
211549813235801,0.339040463954188,0.636582806346833,0.934.
.672430381381,0.7814534477193,0.0832677675316725,0.0544326656785603,0.
529537557031012,0.836305912538514,0.9446346707062.
.92,0.747858756227042,0.0284106287186713,0.0616861154423774}


http://desktop.arcgis.com/zh-cn/arcmap/10.3/tools/spatial-analyst-toolbox/slope.htm

(1 row)

4.8.3 ST_Hillshade
WA, BB,

EE
float8[] ST_Hillshade(raster rast, integer pyramid_level, integer band
, Box extent, BoxType type, float8 zfactor, float8 azimuth, float8
altitude);
2
SRR filiid
rast raster®4,
pyramid_level RS TIEER,
band WERG1S,
extent SRiXaE, #4208 (m inX,m inY), (m axX,m axY))',
type TR AR, LR DA —Fh:
- Raster G¥§44R)
- World (5 44%5)
zfactor RESRE, BiAAL.
azimuth KRH7ihesh, BIARM315 (Pudb) JilfEr, {EERN0-360,
altitude KN ESM, KFHAEET 790, Y6E0-90,
E1::pu

LU BRI e A3 I b P A A G oC e A, RARERCR i A B M, Ja3d B BB eI
RN BRI S HRRG TR MBI IR, BRI i B B AT S0 B sk o
i, FEHUREERUEWER,  “IRARE” TR H s i el AL,

BIMEIT, BIZADELR 54 T0M255 2 MIREBHICRI K ERE (WREHTIE IEE) .
Tl

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

{241.058488938393,213.471315764272,248.503699937536,219.598763873892,
186.13564444109,240.161828059936,230.539211856565.
.,181.175441801687,200.382310292847,219.449103772262,254.328476494409,
254.486010192554,216.118274956217,165.59445864749.


http://desktop.arcgis.com/zh-cn/arcmap/10.3/tools/spatial-analyst-toolbox/hillshade.htm

.,156.73816546518,215.145437887027,241.33319958436,247.721999074798,
213.697052503065,162.469277526395,107.176240164182, .
.160.555287495495,251.337972845835,254.741770272405,193.116915680406,
148.402860944697,101.093528491212,133.798418058854.
.,254.285971266744,253.163140286752,158.495693029955,109.654658826363,
95.2639231161562,131.371235276504,252.85982399282.
.2,254.364747782334}

(1 row)

4.8.4 ST _Overflow
R SR X I A B o X SR 28K TS M A

BE

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

SRR iR

rast rasterX®g, HiZFF1IBHDEM,

box S, AR (5DEM—30) .

value SXERIAKE GL5K) .
iR

AR DX B X b Bk it X IR AR FOKIR LB T E, raster R HATIUELHF 1 BHDEM

T

select st_overflow(rast, '((-195516.0,2230052.0),(-194626.0,2230942.0
))'::box, 10000::float8) from t_overflow where id =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
434271034096678,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
434271034096678,0,0.434271034096678,0,0.434271034096678,0,0
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.434271034096678,0.4
0
8
3
0
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' ((-202286.94,2232375.16), (-202135.0,

st_flow_direction

(rast,
:box, 1000::float8) from t_overflow where id =2;

raster’™ g, HEIEHF1BERDEM,

IBTIXIR, AR,

HUEXIRPIDEM s E, TR XK KT A,

2232225))':
{2,2,2,4,4,8,2,2,2,4,4,8,1,1,2,4,8,4,128,128,1,2,4,8,2,2,1,4,4,4,1,1,
1,1,4,16}

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

fEHd8HIE, MBI DEMSRMA, T XK 7T

rasterX R H iS5 1B DEM&E,

select st_flow_direction

SRR
rast
box

51

4.8.5 ST _Flow_direction
4.9 BMNEIS FH

N



4.9.1 ST _Name
Phtdraster s RINARR, WIRBAE X4F, WHERIZHE,

EiE

text ST_Name(raster rast);
%

SR 30

rast rasteri 4,
5l

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

4.9.2 ST_SetName
B HErasterty R A5,

EE

raster ST_SetName(raster rast, cstring name);
S8

SR 30

rast rasterXf4,

name WA R,
Nl

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




(1 row)

4.9.3 ST _MetaData
KiGraster SR CEE, BMljsonfs.

E
text ST_MetaData(raster raster_obj);
%4
SRR fiiid
raster_obj rastertf 4,
ANt

select ST_MetaData(raster_obj) from raster_table;

4.9.4 ST_Width
Hidraster M RINHIL, WRFEHEIYIIE, SWST_ChuckWidth,

E
integer ST_Width(raster raster_obj);
25
SR fiiid
raster_obj rasterX 4,
ANt

select ST_Width(raster_obj) from raster_table;




4.9.5 ST_Height
FiSraster R,

EE

ANt

4.9.6 ST_NumBands
P9 raster N R EEL

EE

At

10060

integer ST_Height(raster raster_obj);
SRR fiiik
raster_obj rasterXf%.

select ST_Height(raster_obj) from raster_table;

integer ST_NumBands(raster raster_obj);
SRR ik
raster_obj raster’%,

select ST_NumBands(raster_obj) from raster_table;




4.9.7 ST Value
it D BRI T 2 IR T,

EE
float8 ST_Value(raster rast, integer band, integer colsn, 1integer
rowsn, boolean exclude_nodata_value);
28
SRR filiid
rast raster M4,
band BB 5.
colsn Boesls,
rowsn BT 5,
exclude_no e frnodata, EKIMHE Mtrue,
data_value
DU
i E R B TAI S GO (RBERSISMOITR) |, BESHTTHISERIA MO0,
At
select st_value(rast, 1, 3, 4) from t_pixel where id=2;
st_value
_______ ;g_
(1 row)

4.9.8 ST_RasterID
Kiraster L UUID GaEFAME—RBIR) .

B

text ST_RasterID(raster raster_obj);

SRHW ik

raster_obj raster’®f%,




Nl

select ST_RasterID(raster_obj) from raster_table;

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

4.9.9 ST_CellDepth
RfFraster N RINGRFIE, FIEMHA DOV MEZ—: 0, 1, 2, 4, 8, 16, 32, 64, I
, OMGRFRIRE AR,

E
integer ST_CellDepth(raster raster_obj);
S8
SRR ik
raster_obj rasterXf4,
Nl

select ST_CellDepth(raster_obj) from raster_table;

4.9.10 ST_CellType
KfGraster W RINMGRIR, FUEPDOYLAMEZ—: "8BSI", "8BUI", "16BSI",
"16BUI", "32BSI", "32BUI", "32BF", "64BF",

EiE
text ST_CellType(raster raster_obj);
o
SRR ik
raster_obj rasterXf 4,
N

select st_celltype(raster_obj) from raster_table;



8BUI
4.9.11 ST_InterleavingType

FKidtraster i RYZSHIARL, ASHIIA AT BUR LRI —Fh: "BSQ", "BIL,
B

text ST_InterleavingType(rasterraster_obj);

HBIPHO

SR iR

raster_obj raster’%,

ANt
select ST_InterleavingType(raster_obj) from raster_table;

4.9.12 ST_TopPyramidLevel
RiGraster R HEFERHZN,

E

integer TopPyramidLevel(raster raster_obj);
S8

SRR ik

raster_obj raster’%,
Nl

select ST_TopPyramidLevel(raster_obj) from raster_table;




4.9.13 ST_Extent
PiSraster RG], IR PostgreSQLIMBOXM A, #3UM'(minX,minY),

(maxX,maxyY))',

EiE
BOX ST_Extent(raster raster_obj,CoorSpatialOption csOption = '
WorldFirst')
25
SR ik
raster_obj rastert 4,
CoorSpatialOption A bR RS,
faR
CoorSpatialOption B br73 )i, RIHL L A :
- Raster: #FQLbr=30], RMHGICAR;
- World: tHAbRAER], TR H AR ;
- WorldFirst: {#RAAREMALYE, PR CHPESE, WK E R AR, WAORMPESE W]
IR [T AR,
5l

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

(0 @, 255 255)

4.9.14 ST_Srid
KiFraster SR Z RS EHRATT, BRSZIRIRRT(SRID) IR IR AE URFFE RS
Fspatial_ref_sys,

EE

integer ST_Srid(raster raster_obj);

SR fifiid

raster_obj raster’{%,




5l
select ST_Srid(raster_obj) from raster_table where -id=1;

4.9.15 ST_SetSrid
B Eraster MR IR S LRI, 2305 %I4T (SRID) R AL & R E R G

spatial_ref_sys,

E

raster ST_SetSrid(raster rast, integer srid);
S8

SRR ik

rast rastertf 4,

srid RN M SE BRI,
i

XTI External M BWE, HUTIZIRIER B0 E EHITHHEN R CHeE IS %9 HERIN
SRIDREMEZEMSH RGFRPIRE, HWIHEHIL,

5l

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

4.9.16 ST_Georeference
Firaster IR BPESHER, texthXiS S8 "A,B,C,D,E,F",

EE

text ST_Georeference(raster raster_obj);

SRR filiid

raster_obj rasterXf 4,




5l
select ST_Georeference(raster_obj) from raster_table where id=1;

2.500000000000000,0.000000000000000,38604686.750000000000000,0.
00000OOOOOLEOOEO,-2.500000000000000,4573895.750000000000000

4.9.17 ST_IsGeoreferenced
P Hlraster R 25 OS2 % ) booleantXAIR ISR R :  “t” ] “f7
iEE

boolean ST_IsGeoreferenced(raster raster_obj);

S
SR g
raster_obj rastertf%,
iR

B MgE RtFoRtrue, FoRfalse,
5l
select ST_IsGeoreferenced(raster_obj) from raster_table where id=1;

4.9.18 ST_UnGeoreference
Zifiraster SR WS E G R,

raster ST_UnGeoreference(raster rast);

28

SRR fifiid

rast raster’f 4,
]l

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



(1 row)

4.9.19 ST_SetGeoreference
K HEraster RIS EE R,

E
raster ST_SetGeoreference(raster rast, integer srid, integer aop,
double A,double B, double C, double D, double E, double F);
28
SRR ik
rast rastert 4,
srid e M SE IR,
aop AOPNZERIZH i, WG CHyrpODelA B
- Center=1
- Upleft =2
A~F A~F RS2~ S8
- x =A*col + B*row + C
- y=D*col + E*row + F
B

XTI External M BWE, HUTIZIRIER L0 E EHITHHEN R e IS % HE RN
SRIDREEZE RS H RGFRPIRE, HWIHHTILK,

ANt

update rast set rast=ST_SetGeoreference(rast,4326,1,8.4163,0,124,0,-8.
4163,36.2) where 1id=1;



(1 row)

4.9.20 ST_NoData
FWraster R E— N EBINoData (JeREbn) A, AIEEEANODATARE X, WRNZ3
{H.

float8 ST_NoData(raster raster_obj, integer band);

28

SR ik

raster_obj raster’f4,

band BB, MO,
Al

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

4.9.21 ST_SetNoData
BB raster R R E I BINoData (FERUEFRIR) FE,

EE

raster ST_SetNoData(raster rast, integer band_sn, double nodata_value

)3
B8
SRR fifiid
rast rastert4,
band FEMBITE, MO, -13RFiH BB
nodata_value faE B Enodataffi,
w5l

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



(1 row)

4.9.22 ST_ColorTable
FiItraster i QIR AMEBOBI GRS R, BEEGENjsonk,

EE

text ST_ColorTable(raster raster_obj, integer band);
2

SRR Tk

raster_obj raster’%,

band TREMBBTFS, MO,
Do

Pt FjsontgX:

- 4orh:

"{"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
- 3

"{"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}

X
UERAAEB R, BRI AHE,
Tl
select ST_ColorTable(raster_obj,0) from raster_table where 1id = 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}



} 1

4.9.23 ST_SetColorTable
BB raster R IE T BB REE, RAUBEjsonkX,

E

raster ST_SetColorTable(raster rast, integer band_sn, cstring clb);
%4

SRR ik

rast rastertf 4,

band_sn fRERIEDT S, MO,

clb gt ijsontd i\, 2% ST_ColorTable,
il

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}

4.9.24 ST_Statistics
$KIraster’ QAU BHINGHHER B iNjsontiat, WURARTEAEGHHE, WRRE %,

BE

text ST_Statistics(raster raster_obj, integer band);
S

SRR iR

raster_obj Rastertf 4,

band BB, MO,
5l

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

4.9.25 ST_SetStatistics
BB rastert LI I B LHEE E.

EE

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

%5
SHAWR fiiik
rast rastert 4,
band TREMBBIT S, MOJT4R.
min,max,mean,std |&tiHH,
samplingParams 'approx=false' 8(# 'appro x=true's
N

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

4.9.26 ST_SummaryStats
WA raster i QIR B BEIGHER B,

E

raster ST_SummaryStats(raster raster_obj) ;
28

SRR ik

raster_obj RasterXf4,
il

update raster_obj set raster_obj=ST_SummaryStats(raster_obj) where id
= 15



(1 row)

4.9.27 ST_Colorinterp
FKItraster G HE— A B BTG LR,

E

text ST_ColorInterp(raster raster_obj, integer band);
%4

SRR ik

raster_obj Raster¥f 4,

band

BB S, MO,

iRl finter pfE A H ORI R %,

f& BLH

Undefined B SREIRE 3L,
GrayIndex REEMERS],
PaletteIndex BRI,

RedBand RGB#i BRI Red I BL
GreenBand RGBHi LRI Greenifz .
BlueBand RGB#i B Blueii B,
AlphaBand RGBAB BRI Alphaift B,
HueBand HSLE B Hue i B

SaturationBand

HSLifaifirhSaturationifiEz,

LightnessBand HSLE R Lightnessii B,
CyanBand CMYK# &R Cyani B,
MagentaBand CMYK# e Magentaili Bt
YellowBand CMYKHi tafiirfyellowiB Bt
BlackBand CMYK#i faBidrp Black ik Bt
YCbCr_YBand YCBCRE BRI Y I B2
YCbCr_CbBand YCBCREi fa BIrh Ch EL.

YCbCr_CrBand

YCBCRE BRI Crifi Bt




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

RedBand

4.9.28 ST_SetColorinterp
B raster it QI D BRI RIS,

EE
raster ST_SetColorInterp(raster rast, integer band_sn, ColorInterp

interp);

2
SRR filiid
rast rastert 4,
band_sn TREMBBIT S, MOJTh.
interp interpBiE,

E1::pu

inter pBUAE B HLfRRE -

fE B
Undefined B IRRERARRE X
GrayIndex RIFREBEK,
RGBIndex KIKRGBEI A,
RGBAIndex KRIKRGBAMI 1%,
CMYKIndex KRIPFCMYKHi .,
HSLIndex RIKHSLEI a3k,
RedBand LLaBL
GreenBand gL,
BlueBand WL,
AlphaBand BB
HueBand HLSH &R &,
SaturationBand HLSHIYaRIE 577 &,




[£1 il

LightnessBand HLSISEEE 57 &,
CyanBand CMYKMH BB,
MegentaBand CMYKIT LB
YellowBand CMYKIW (g Bt
BlackBand CMYKH B AP,
YBand YCBCRIJSEE 57 it
CbBand YCBCRIYME a5y ik,
CrBand YCBCRIZLfata )5 i,

ANl
update rast set rast=ST_SetColorInterp(rast,0®, 'CI_Cyan');

4.9.29 ST_Histogram
Piitrastert RIHEEWBINGE ETEIRR, PICARGRIBE., QURATFEETIE, MBOREZ
fi,

text ST_Histogram(raster raster_obj, integer band);

2

SEA R E111320)

raster_obj Raster¥ 4,

band BT S, MO,
Al

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

"approximate'":false,

"histsCounts":

[2,1,1,0,8,17,47,101,193,345,443,640,877,1189,1560,1847,2087,2560,
2816,3193,3567,3840,4101,4415,4498,3876,3235,2458,1800,1598,1087,731,
638,426,264,198,147,126,104,104,80,84,86,71,80,62,74,85,72,80,70,88,69
,68,62,58,63,51,53,55,54,56,55,63,47,39,49,59,66,62,64,73,66,72,67,84
,86,79,91,92,117,138,136,142,157,225,287,285,382,449,567,628,750, 855,
1021,1142,1242,1410,1504,1590,1786,1870,2044,2099,2277,2373,2451,2585



,2646,2882,2878,3091,3396,3620,3911,4124,4304,4700,4893,5314,5446,5657
,5765,5649,5749,5753,5601,5335,5161,4943,4592,4445,4207,4083,4090,4270
,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,
42.0,43.0,44.0,45.0,46.0,47.0,48.0,49.0,50.0,51.0,52.0,53.0,54.0,55.0
,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
.0,145.0,146.0,147.0,148.0,149.0,150.0,151.0,152.0,153.0,154.0,155.0,
156.0,157.0,158.0,159.0,160.0,161.0,162.0,163.0,164.0,165.0,166.0,167
.0,168.0,169.0,170.0,171.0,172.0,173.0,174.0,175.0,176.0,177.0,178.0,
179.0,180.0,181.0,182.0,183.0,184.0,185.0,186.0,187.0,188.0,189.0,190
.0,191.0,192.0,193.0,194.0,195.0,196.0,197.0,198.0,199.0,200.0,201.0,
202.0,203.0,204.0,205.0,206.0,207.0]
}
+
}

4.9.30 ST_SetHistogram
B Eirastert RINHERILBINEL TSR, SECRMISONSUARRIETE XL,

EiE

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

SRR b

rast rastert 4,

band TREMRBIT S, MOJTh.

histogram I T JSONHARII ETT
B

histogram2t T JSON## SR, HAFRE LW,

SHHW i} PRl Bl

&

approximate R AR ik boolean .




SRR ik Y} B
histsCounts it il integer|] -
binFunction/type |FrRHMbInFEHIR |string . lineary<k kR

- logarithm A}

i

- explicith B:\EE
binFunctio binf number](] explicitfi
n/binTable/
binValues
binFunction/ w/ME number logarithm linearfi
binRange/minValue b4
binFunction SN £ number logarithm linearfi
/binRange/m Ly
axValue
binFunction/ e e number logarithm linearfi
binRange/outRange £ye
binFunction binfi number]] logarithm linearfi
/binRange/b U
inValues
eg.1l:

"approximate":false,

"histsCounts":

2,1,1,0,8,17,47,101,193,345,443,640,877,1189,1560,1847,2087,2560,
2816,3193,3567,3840,4101,4415,4498,3876,3235,2458,1800,1598,1087,731,
638,426,264,198,147,126,104,104,80,84,86,71,80,62,74,85,72,80,70,88,69
,68,62,58,63,51,53,55,54,56,55,63,47,39,49,59,66,62,64,73,66,72,67,84
,86,79,91,92,117,138,136,142,157,225,287,285,382,449,567,628,750, 855,
1021,1142,1242,1410,1504,1590,1786,1870,2044,2099,2277,2373,2451,2585
,2646,2882,2878,3091,3396,3620,3911,4124,4304,4700,4893,5314,5446,5657
,5765,5649,5749,5753,5601,5335,5161,4943,4592,4445,4207,4083,4090,4270
,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.
0,42.0,43.0,44.0,45.0,46.0,47.0,48.0,49.0,50.0,51.0,52.0,53.0,54.0,55.
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.



ANl

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,
144.0,145.0,146.0,147.0,148.0,149.0,150.0,151.0,152.0,153.0,154.0,155
.0,156.0,157.0,158.0,159.0,160.0,161.0,162.0,163.0,164.0,165.0,166.0,
167.0,168.0,169.0,170.0,171.0,172.0,173.0,174.0,175.0,176.0,177.0,178
.0,179.0,180.0,181.0,182.0,183.0,184.0,185.0,186.0,187.0,188.0,189.0,
190.0,191.0,192.0,193.0,194.0,195.0,196.0,197.0,198.0,199.0,200.0,201.
0,202.0,203.0,204.0,205.0,206.0,207.0]
h

}
}
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]
}
}
}

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

4.9.31 ST_BuildHistogram

EE

Nl

R —Arasteri RIFEE BRI ETT EIE B,

raster ST_BuildHistogram(raster raster_obj);
SRR iR
raster_obj Rastertf 4,

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




(1 row)

4.10 5EBhERIER

4.10.1 ST_CheckGPU
RiFR A GPUML,

E

text ST_CheckGPU();
B

B UE Y B BRI TR & A W UM GPURE R B 75
RG]

select st_checkgpu();

[GPU prop]multiProcessorCount=20; sharedMemPerBlock=49152; maxThreads
PerBlock=1024

(1 row)



5 PointCloud SQL&#&

5.1 1SRRI EX

5.1.1 ST _makePoint
FiE— A pepoint iR,

EiE
pcpoint ST_makePoint(integer pcid, float8[] vals);
S8
SRR 30
pcid schemaffJid, KHZpoint_cloud_formats
float8[] float8%eH, B TENTEIR T schemalf)
dimension,
ANl

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

010100000064CEFFFF94110000703000000400

5.1.2 ST _makePatch
¥ —A pcpatch 4,

EE
pcpatch ST_makePatch(integer pcid, float8[] vals);
%
SRR ik
pcid schemaltjid, >k HZpoint_cloud_formats,
float8[] float8%&l, gl i Mschemalfldimensiond: L

R




Nl

SELECT ST_asText(ST_MakePatch(1l, 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}

5.1.3 ST_Patch
@i pepointBEHAIE— M pepatch 4R,

pcpatch ST_Patch(pcpoint[] pts);

EoEd

SEATR fifiik

pts pcpointZ4l,
ANl

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

5.2 BTN

5.2.1 ST_asText
Fpcpoint/pepatch X R &6 HjsonFHF iR,

EE

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

58
SRR iR
pp pcpatchX 4,
pt pepointif R,
il

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



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

5.2.2 ST_pcID
KW pcpoint/pepatchXf £ fschema 1D,

EE

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

28
SRR ik
pt pcpointif %,
pp pcpatchX 4,
ANt

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

5.2.3 ST_get
K pepoint X4 )@ M,

EE

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

s
SR iR
pc pepointif 4,
dimname Fae i k4 4495
5l

SELECT ST_Get('01l0100000064CEFFFF94110000703000000400"' : :pcpoint, '
Intensity');



{-127,45,124,4}
5.2.4 ST_numPoints
K pepatch X R H i pepoint ML,
B

integer ST_numPoints(pcpatch pc);

25

SRR fiiik

pc pcpatchM 4,
ANl

SELECT ST_NumPoints(pa) FROM patches LIMIT 1;

5.2.5 ST_summary
FEpepatch LRSS B

text ST_summary(pcpatch pc);

B8

SR ik

pc pepatchX4,
il

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":"sighits","stats": {"

min":-126.99,"max":-126.91,"avg":-126.95}},{"pos":1,"name":"Y" ,"size":
4,"type":"int32_t","compr":"sigbits","stats":{"min":45.01,"max":45.09

,"avg":45.05}},{"pos":2,"name" :"Z" ,"size":4,"type":"int32_t","compr":"
sigbhits","stats":{"min":1,"max":9,"avg":5}},{"pos":3,"name":"Intensity
", "size":2,"type":"uintle_t","compr":"rle","stats":{"min":0,"max":0,"

avg":0}}1}

5.3 WRIR(E



5.3.1 ST_compress
$§pepatchit QigdhE 75 U,

EE

pcpatch ST_compress(pcpatch pc, text global_compression_schema default
"', text compression_config default '');

%4
SRR g
pc pcpatchM 4,
global_compression_schema JRARHESE,
compression_config JEARBCEIR, FE@ BRI eI,
rak
RS DA «
auto -— determined by pcid
dimension
laz -- no compression config supported
ght -- 1s discarded

YIEGHER i dimensionhy, JEZEECER P :

auto -- determined automatically, from values stats
zlib -- deflate compression

sighits -- significant bits removal

rle -- run-length encoding

Nl

SELECT ST_asText(ST_Compress(ST_MakePatch(1l, 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}

5.3.2 ST_unCompress
¥ pcpatch X RiE,

EE

pcpatch ST_unCompress(pcpatch pc);

25

SRR fiiik

pc pcpatchM 4,
E1::p%

FifiREpcpatchX RN, {EIRElpepatchii#hie fetischemar e i Egs 77 15847 7 TE
@i,
AN

SELECT ST_Uncompress(pa) FROM patches WHERE ST_NumPoints(pa) = 1;

01010000000000000001000COOCSCEFFFFF8110000102700000A00

5.3.3 ST_union
¥pcpatchBEHR G M pepatch MR,

B

pcpatch ST_union(pcpatch[] pcs);
ok

SRR iR

pcs pcpatch#id,
Tl

-- Compare npoints(sum(patches)) to sum(npoints(patches))
SELECT ST_NumPoints(ST_Union(pa)) FROM patches;
SELECT Sum(ST_NumPoints(pa)) FROM patches;



100

5.3.4 ST_explode
Fpcpatch Rz i 247 pepoint,

EE

setof[pcpoint] ST_union(pcpatch pc);
2

SR i

pC pcpatchX4,
ANt

SELECT ST_AsText(ST_Explode(pa)), id FROM patches WHERE id = 7;
st_astext | id

o —— — o — o — o ———— o o o o o o e e o e e e e e e e e +____
{"pcid":1,"pt":[-126.5,45.5,50,5]}
{"pcid":1,"pt":[-126.49,45.51,51,5]}
{"pcid":1,"pt":[-126.48,45.52,52,5]}
{"pcid":1,"pt":[-126.47,45.53,53,5]}
{"pcid":1,"pt":[-126.46,45.54,54,5]}
{"pcid":1,"pt":[-126.45,45.55,55,5]}
{llpc-id”:l’ ”ptll 0 [
{llpc-idll:l’ llptll . I:
{llpc-id”:l’ ”ptll: I:
{llpc-idll:l’ llptll 0 [

-126.44,45.56,56,5]}
-126.43,45.57,57,5]}
-126.42,45.58,58,5]}
-126.41,45.59,59,5]}

NENENENENENENENENEN]

5.3.5 ST_patchAvg
R pcpatchi R hpepointfifi B YL T-EME, REFIpcpointX A,

EiE

pcpoint ST_patchAvg(pcpatch pc);
2

SRR iR

pc pcpatchX4,
il

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



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

5.3.6 ST_patchMax
R pcpatchi R Hpepointfifi @ PER K MEH, REFIpcpointX 4,

E

pcpoint ST_patchMax(pcpatch pc);
%4

SRR ik

pc pcpatchi %,
ANt

SELECT ST_PatchMax(pa) FROM patches WHERE +id = 7;

{"pcid":1,"pt":[-126.41,45.59,59,5]}

5.3.7 ST_patchMin
it pepatchitfZ Hpepointfirfa @ Pk E/IME, BREFIFpepoint 4,

EE

numeric ST_patchAvg(pcpatch pc);
%

SR ik

pC pcpatchX4,
il

SELECT ST_PatchMin(pa) FROM patches WHERE id = 7;



{"pcid":1,"pt":[-126.5,45.5,50,5]}

5.3.8 ST_patchAvg
R pcpatchXf R pepointi:—Jm P4k g T 1,

E

numeric ST_patchAvg(pcpatch pc, text dimname);
%4

SRR ik

pc pcpatchi %,

dimname fEEm B E4EA R,
5l

SELECT ST_PatchAvg(pa, 'intensity') FROM patches WHERE 1id = 7;

5.0000000000000000

5.3.9 ST_patchMax
HHpcpatch R pepointE— & P4k if i K.

EE

numeric ST_patchMax(pcpatch pc, text dimname);
2

SR/ Tk

pc pepatchi %,

dimname faE B TELEA TR,
Nl

SELECT ST_PatchMax(pa, 'intensity') FROM patches WHERE 1id = 7;



125.0000000000000000

5.3.10 ST_patchMin
R pcpatchXf LT pepointi:—Jm P4k g ke IME,

E

numeric ST_patchAvg(pcpatch pc, text dimname);
%4

SRR ik

pc pcpatchi %,

dimname fEEm B E4EA R,
5l

SELECT ST_PatchMin(pa, 'intensity') FROM patches WHERE 1id = 7;

0.25122

5.3.11 ST_filterGreaterThan
e pepointiE—4EEME e, I pepatch T Z4EEE K T %R €l pepoint, A
Hiltpcpatch X LR,

EiE

pcpatch ST_filterGreaterThan(pcpatch pc, text dimname, float8 value);
%

SRR ik

pc pcpatchX4,

dimname fREm B ELERA R,

value JEPEREELE,
5l

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]1}

5.3.12 ST_filterLessThan
feepepoint i —4EEME e, WIEH pepatch A Z4EE /N FIiZE ¥ pepoint, F#4
Hiipcpatch i 43R,

EiE

pcpatch ST_filterLessThan(pcpatch pc, text dimname, float8 value);
5

SRR 1130

pc pcpatchX 4,

dimname TEENETELEAA R,

value JETEREE LA,
Nl

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]1}

5.3.13 ST_filterEquals
fasE pepointi—4EE R EE E, W igH pepatchrb A %4 S Ti%E E 4 pepoint, FFBA
Wit pepatch 4R m,

EE

pcpatch ST_filterEquals(pcpatch pc, text dimname, float8 value);
ol

SRR fiiik

pc pcpatchX4,

dimname TEEMETEAEA IR,

value JETEREE,
ANl

SELECT ST_AsText(ST_FilterEquals(pa, 'y', 45.57)) FROM patches WHERE
id = 73



{"pcid":1,"pts":[[-126.42,45.57,58,5],[-126.41,45.57,59,5]1}

5.3.14 ST_filterBetween
fEE pepointiE—4EE A — K —/MAAREIEME, diEtpepatchrh i iZgE AL T A REE(EH
I pepoint, I PAFiIpcpatch RigIMl,

BE
pcpatch ST_filterBetween(pcpatch pc, text dimname, float8 minvalue,
float8 maxvalue);
B
SHAHW filii
pc pcpatchX4,
dimname TR MR TELE A R,
minvalue Ja P T ¥ a /ML
maxvalue Ja PR ST ¥ A R AL
150
REIE R, AEEET— K —/ DR REE S O
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]1}

5.3.15 ST_pointN
Bl pepatchH i@ 7 SHpepoint 4,

EE
pcpoint ST_pointN(pcpatch pc, integer n);
28
SRR fiid
pc pcpatchXf 4,
n TRERFS, WDHS, G20k, WM

pepatchBAREBHGERIHER |n|, Hldin=-2, WM
pacpatchiAR R AiHER 247,




Nl

SELECT ST_asText(ST_pointN(pa, 4)) FROM patches WHERE id = 7;

{"pcid":1,"pt":[-126.41,45.59,59,5]}

5.3.16 ST_isSorted
i pepatch PR pepointi B s & AR T HER

EE
boolean ST_-isSorted(pcpatch pc, text[] dimnames, boolean strict
default true);
28
SRR filii
pc pcpatchX4,
dimnames JR VAL A FRE
strict WM Mtrue Wi — 2R A pepoint )8 PE4E
FHEE,
Nl

SELECT ST_disSorted(pa, ['y','m']::array) FROM patches;

5.3.17 ST_sort
Fpcpatchffifipecpointfiti e ML THEE, B IFiIpcpatch,

EiE

pcpatch ST_sort(pcpatch pc, text[] dimnames);
S8

SRR fiiidk

pc pcpatchX4,

dimnames JE PR FE A4 PR B
ANl

update patches set pa=ST_Sort(pa, ['y','m']::array);



(1 rows)

5.3.18 ST_range
KW pepatchth WEE S Sstart HGERIn i pepoint, REGFipepatch,

EiE

pcpatch ST_range(pcpatch pc, integer start, integer n);
25

SRR fiiik

pc pcpatchM 4,

start fiEIpepoint)in s, FEEMIIFGE,

n s (BEHS) A Npepoint M,
ANl

(1 rows)

5.3.19 ST_setPcid
#ipepatchf R EFilfIschema, REIFipcpatch,

EiE
pcpatch ST_setPcid(pcpatch pc, integer pcid, float8 def default 0.0);
o
SRR fiiik
pc pepatchX4,
pcid #iffischema IDfH, K HFpointcloud_formats
def feell, HXERischemarhfEfEm7EIHY
schema" A AERBTELE, Bwighaelt, %h
SEMERIBRIMEZ0.0,
ra

1fEIHschemarh A EMIFi schema A ELER 8 PEEE S i B 5



Nl

update patches set pa=ST_setPcid(pa, 2, 0.0);

5.3.20 ST_transform
¥pcpatchX R ## FiKschema, & FHipepatch,

EE

pcpatch ST_transform(pcpatch pc, integer pcid, float8 def default 0.0

b

%4
SR ik
pc pcpatchX4,
pcid #Wifischema IDf#, X H#pointcloud_formats
def faell, FHe7ERischema ALEm(EIHIT
schemaP MATEBIESE, BOmZiRElE, &4
EAHRIBRIMEZ0.0,
E1::p%

st_setpcid AFE 52, st_transform Se¥Fi%pepatchBHEAREHTIschemarH 4k & i) & fig
B g W T,

Nl

update patches set pa=ST_transform(pa, 2, 0.0);

(1 rows)
5.3.21 ST_envelopeGeometry
B pcpatchi 4 SMifEgeometry,
E

geometry ST_envelopeGeometry(pcpatch pc);

SRHW Tk

pc pcpatchi 4,




AMuEganos geometryl2D geometry X%,
5l

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));

5.3.22 ST_boundingDiagonalGeometry
Bl pcpatch X RAMIHERN figkgeometry,

geometry ST_boundingDiagonalAsBinary(pcpatch pc);

B8

SRR ik

pc pcpatchX4,
R

AMIHEXT ik Mganos geometryl¥)2D LineString¥ 4., AEM HfEpcpatchdl# &S],
il

SELECT ST_AsText(ST_BoundingDiagonalGeometry(pa)) FROM patches;
st_astext

LINESTRING Z (-126.99 45.01 1,-126.91 45.09 9)
LINESTRING Z (-126 46 100,-126 46 100)

LINESTRING Z (-126.2 45.8 80,-126.11 45.89 89)
LINESTRING Z (-126.4 45.6 60,-126.31 45.69 69)
LINESTRING Z (-126.3 45.7 70,-126.21 45.79 79)
LINESTRING Z (-126.8 45.2 20,-126.71 45.29 29)
LINESTRING Z (-126.5 45.5 50,-126.41 45.59 59)
LINESTRING Z (-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);

5.4 OGC WKB1&1E



5.4.1 ST_asBinary
B[ pepoint iR wkbii,

bytea ST_asBinary(pcpoint pt);

B8

SR ik

pt pepointif 42,
il

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

\x01010000800000000000cO5fcOOOOOROONONN804640000000000000540
5.4.2 ST_envelopeAsBinary
iBIlpcpatch X RAMIHERwWKbIH,
B

bytea ST_envelopeAsBinary(pcpatch pc);

o

SEATR fifiik

pc pcpatchX 4,
R

AMIHE ganos geometryl#)2D geometry X4,
i

SELECT ST_EnvelopeAsBinary(pa) FROM patches LIMIT 1;
\x0103000000010000000500000090c2f5285cbf5fcOel7a
142e4781464090c2f5285chf5fcOec51b81e858b46400ad7
a3703dba5fc0ec51b81e858b46400ad7a3703dba5fcOel7a



142e4781464090c2f5285cbf5fcfel7al4aed47814640

5.4.3 ST_boundingDiagonalAsBinary

1B [l pepatch X RAMUHER i ZkiwkbiH,

EE

bytea ST_boundingDiagonalAsBinary(pcpatch pc);

ok
SR (30
pc pcpatchi %,
150
AMIHE2D geometry,
5l

SELECT ST_BoundingDiagonalAsBinary( ST_Patch(ARRAY[ ST_MakePoint(1,
ARRAY[0.,0.,0.,10.]), ST_MakePoint(l, ARRAY[1.,1.,1.,10.]), ST_MakePoi

nt(1l, ARRAY[10.,10.,10.,10.]1)1));

\x01020000a0e610000002000000000000000000000000000000000000000
0000000000000OOOOEOONOO00C00244000000000000024400000000000002440

5.5 FiEl X R

5.5.1 ST intersects
T A pepatch it RINSMUKE R 7L,

EE

boolean ST_-intersects(pcpatch ppl, pcpatch pp2);

boolean ST_intersects(geometry g,

pcpatch ppl);

ok
SRR ik
ppl pcpatchX 41,
pp2 pcpatchX52,
g ganos geometryffjgeometry R,




Nl

-— Patch should intersect 1itself
SELECT ST_Intersects(
'0101000000000000COO100COOOC8CEFFFFF8110000102700000A00" & ¢
pcpatch,
'0101000000000OOOOOO1O0OOOOOCS8CEFFFFF8110000102700000A00" & :
pcpatch);

SELECT ST_Intersects('SRID=4326;POINT(-126.451 45.552)'::geometry, pa
) FROM patches WHERE 1id = 7;

/.

5.6 a4 E

5.6.1 ST_intersection
Fapepatchoit QA E I LT KT, IR FHHAAEPE ) T pepatch i £,

EE

pcpatch ST_-intersection(pcpatch pc, geometry geom);

28

SRR ik

pc pcpatchXf 4,

geom ganos geometryffjgeometry*f 4,
il

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]}
{”pcjd":l,"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]}



6 Trajectory SQLE%E

6.1 EAREEE

ARG @ Trajectory SQLIIEAREE,

g

ik

Trajectory Point

i, REBISRAERA I RIFAER 22 A E-5 R s PRI AR
IR G, st s B SR e b =4k bR, B SCR B B
2P,

Trajectory Object

BN R, RE—RIIPUE, PuBHEFA R SR, 20, s,
HAFRR AN R

Trajectory

Timeline

POBIRIFS . PUBTER ]_E ISR RE R,

Trajectory
Spatial

B Emn R, PudfEan EifGeometry R, E#H Mlinestring,

Trajectory Leaf

oMy, XHIEHZ N Point, WIRZN AL RN E,

Trajectory
Attributes

PudEtEEE (UMEREN) , BahREARUE S LA TR
TRR, HRANREER. JimfERsE,

Trajectory
Attribute Field

iRtk (LPRRTED , PudEtb A E, RanEE sy
B, Hud sty BUAR A S P i 8 — 3

Trajectory Field
Value

PUBIETEE, PURIEPEAER IR 7 BAOME,

Trajectory Events

Pudsitr, fEPURTRRERBSNERE, BRI TR PUZ PR
R POEEHEOE. BUEHOESE, B ORRIDAI R IR,

drREH




Trajectory Object

t1 2 t3 t4 5 6 t7 8 19

name1 :valuei type1:timat

Anﬂbmes:”amezf"’a"‘e2 type2:tima2
named:valued Events: type3:time3

nameM:valueN h,rpeM-:timEM

6.2 14IS K X

6.2.1 ¥9i5 R ER TR
B B 1] SON SRS LT G B B L,

6.2.2 ST_makeTrajectory

fiE—Atrajectory X4,
BE

trajectory ST_makeTrajectory (leaftype type, geometry spatial,
tsrange timespan , cstring attrs_json);

trajectory ST_makeTrajectory (leaftype type, geometry spatial,
timestamp start, timestamp end , <cstring attrs_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[] attr_field_names, int4
[] attr_int4, float8[] attr_float8, text[] attr_cstring , anyarrayat

tr_any );
28
SR ik

type U, Hii 2R ST_POINT,




SHHW

ik

spatial FT LineString/PointI B2 i 4.,
timespan WETHEI SR I R tsrange.

start FIBHIITAGIN T,

end HUBRISTRIG T,

timeline PuBHI 3, Bresifilinestring i R EE—

attrs_json

PUBIETEMSHE, JSONRR, nIPUMZ3HE,

attr_field_names

ForPURIETERIFT A B AR (B .

X TR LD xR (B
y MR L Ry 2ehs BED)
srid hdzEnS%, B,

1. attr_jsonf¥igy:

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

thpeﬂ:

"length":
"nullable":
"value'":

120,
null,
140
]
Ty

"accuracy":
"float",

thpeﬂ:

3

{

"integer",

n
2,
true,

[

{

"length": 4,
"nullable": false,

"value'":

120,
130,
140
]
1,

[

"bearing": {

”type”:

"float",

"length": 8,
"nullable": false,

"value'":

120,
130,
140
]
Ty

[

"vesname'": {
"type": "string",
"length": 20,



"nullable": true,
"value": [
"dsff",
Ilfgsdll s
null

]
1,
"active": {
"type": "timestamp",
"nullable": false,
"value': [
"Fri Jan 01 14:30:
"Fri Jan 01 15:00:

"Fri Jan 01 15:30:
]
}
I
"events'": [
"1": "Fri Jan 01 14:
I
{
"2": "Fri Jan 01 15:
1,
{
"3": "Fri Jan 01 15:
}
]

}

00
00

30:

00:

30:

2010",
2010",
2010"

00 2010"

00 2010"

00 2010"

leafcount LB A S IHB SAE, 5 spatialD RSB E—3, FRt2
B BB SNCRENE, A B CEN B YA —2;

attributes @R, WEFHBIER T BOE X RAHRFS, SleafcountlRRHALE, JEMERE XM

PR
- BT 60N TR

- type B, Kffinteger, float, string, timestamp, bool iREHEIA;

- length I 7BHKE, integerXFHKENL, 2. 4. 8; floatXFFKEN4. 8; stringnl A
XKE, MEeNBIAKE 64, BRKEN253, GREENZHIRANE, FESKEE
IS HARIN; timestampKERIAHEE, BRIANS; boolKEn Afie, BRIMNNL;

- nullable y =B S RFNZ, true =, falsefiif iz, BiMENtrue;

- value N FBHAFY), HljsonfdiE, A LRE N Anull ik,

events HEUEFE, HjsonBAHZIRZANFE, BdliEAjsont) “key:value” #ik, keyh

AR value IR,

2. WHAE NI RS ECH timespan 3(# start, end, WZifEspatialH fE AN EOE T,



3. MERAAR R IRRER, LA E X MakeTrajectoryfi#l, B HEESE, KRS
BnT DRSSP DU e il

CREATE OR REPLACE FUNCTION _ST_MakeTrajectory(type leaftype, x
float8[], y float8[] , srid integer, timespan timestamp[],
attrs_name cstring[], attrl float8[], attr2 float4[], attr3
timestamp[])
RETURNS trajectory
AS 'S$libdir/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": "dinteger", "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]}, "vesname": {"type":
"string", "length": 20, "nullable" : true,"value": ["adsf'", "sdf",
"sdfff"]}, "active": {"type": "timestamp", "nullable" : false,"value

": ["Fri Jan 01 14:30:00 2010", "Fri Jan 01 15:00:00 2010", "Fri Jan

01 15:30:00 2010"]}}, "events": [{"1" : "Fri Jan 01 14:30:00 2010"},
{"2" : "Fri Jan 01 15:00:00 2010"}, {"3" : "Fri Jan 01 15:30:00 2010
"1 st_maketrajectory

{"trajectory":{"version":1,"type" :"STPOINT","leafcount":3,"start_time
":"2010-01-01 14:30:00","end_time":"2010-01-01 15:30:00","spatial":"
SRID=4326;LINESTRING(114 35,115 36,116 37)","timeline":["2010-01-01

14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"],"attributes
":{"leafcount":3,"velocity": {"type":"integer","length":2,"nullable":
true,"value":[120,130,140]},"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]},"vesname":
{"type":"string","length":20,"nullable":true,"value":["adsf","sdf","
sdfff"]},"active":{"type":"timestamp","length":8,"nullable": false,"
value":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:
00"]}},"events": [{"1":"2010-01-01 14:30:00"},{"2":"2010-01-01 15:00:00
"},{"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": {"type": "dinteger", "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]}, "
vesname": {"type": "string", "length": 20, "nullable" : true,"value":
["adsf", "sdf", "sdfff"]}, "active": {"type": "timestamp", "nullable
" : false,"value": ["Fri Jan 01 14:30:00 2010", "Fri Jan 01 15:00:00
2010", "Fri Jan 01 15:30:00 2010"]}}, "events": [{"1" : "Fri Jan 01 14
:30:00 2010"}, {"2" : "Fri Jan 01 15:00:00 2010"}, {"3" : "Fri Jan 01
15:30:00 2010"}1}"); st_maketrajectory
{"trajectory":{"version":1,"type" :"STPOINT","leafcount":3,"start_time
":"2010-01-01 14:30:00","end_time":"2010-01-01 15:30:00","spatial":"
SRID=4326;LINESTRING(114 35,115 36,116 37)","timeline":["2010-01-01



14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"],"attributes

": {"leafcount":3,"velocity":{"type":"integer","length":2,"nullable":
true,"value":[120,130,140]},"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]},"vesname":
{"type":"string","length":20,"nullable":true,"value": ["adsf","sdf","
sdfff"]},"active":{"type":"timestamp","length":8,"nullable": false,"
value":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:
00"]}},"events": [{"1":"2010-01-01 14:30:00"},{"2":"2010-01-01 15:00:00
"}, {"3":"2010-01-01 15:30:00"}]}}

(1 row)

-- (3) ST_MakeTrajectory with timestamp array
select ST_MakeTrajectory('STPOINT'::leaftype, st_geomfromtext('
LINESTRING (114 35, 115 36, 116 37)', 4326), ARRAY['2010-01-01 14
:30'::timestamp, '2010-01-01 15:00'::timestamp, '2010-01-01 15:30
"::timestamp], '{"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]}, "vesname": {"type": "string", "
length": 20, "nullable" : true,"value": ["adsf", "sdf", "sdfff"]}, "
active": {"type": "timestamp", "nullable" : false,"value": ["Fri Jan
01 14:30:00 2010", "Fri Jan 01 15:00:00 2010", "Fri Jan 01 15:30:00
2010"]1}}, "events": [{"1" : "Fri Jan 01 14:30:00 2010"}, {"2" : "Fri
Jan 01 15:00:00 2010"}, {"3" : "Fri Jan 01 15:30:00 2010"}]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
14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00"],"attributes
":{"leafcount":3,"velocity":{"type":"integer","length":2,"nullable":
true,"value":[120,130,140]},"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]},"vesname":
{"type":"string","length":20,"nullable":true,"value": ["adsf","sdf",6"
sdfff"]},"active": {"type":"timestamp","length":8,"nullable":false,"
value":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:
00"]}},"events":[{"1":"2010-01-01 14:30:00"},{"2":"2010-01-01 15:00:00
"},{"3":"2010-01-01 15:30:00"}]11}}
(1 row)

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

st_maketrajectory

{"trajectory":{"leafsize":3,"starttime":"Fri Jan 01 14:30:00 2010","
endtime":"Fri Jan 01 15:30:00 2010","spatial":"LINESTRING(114 35,115
36,116 37)","timeline":["Fri Jan 01 14:30:00 2010","Fri Jan 01 15:00:
00 2010","Fri Jan 01 15:30:00 2010"]}}

(1 row)

-— (5) ST_MakeTrajectory make from points
select st_makeTrajectory('STPOINT'::leaftype, ARRAY[1l::float8],
ARRAY[2::float8], 4326, ARRAY['2010-01-01 11:30'::timestamp], ARRAY['
velocity'], ARRAY[1l::int4], NULL, NULL, NULL::anyarray);

st_maketra
jectory



{"trajectory":{"version":1,"type" :"STPOINT","leafcount":1,"start_time
":"2010-01-01 11:30:00","end_time":"2010-01-01 11:30:00","spatial":"
SRID=4326;POINT(1 2)","timeline":["2010-01-01 11:30:00"],"attributes":
{"leafcount":1,"velocity":{"type":"integer","length":4,"nullable":true
,"value":[1]}31}

(1 row)

6.2.3 ST_append
I LI T U,

E
trajectory ST_append(trajectory traj, geometry spatial, timestamp[]
timespan, text str_attrs_json) ;
trajectory ST_append(trajectory traj, trajectroy tail) ;
%4
SRAW ik
traj B,
spatial B ZS ETR
timespan BRI ) EEH, ] R4,
str_attrs_json BMPuEETERE R, U ST_MakeTrajectory.
tail IBINEERIE,
ANt

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", "nullable" : false,"value": ["Fri Jan 01 14:30:00 2010

", "Fri Jan 01 15:00:00 2010", "Fri Jan 01 15:30:00 2010"]}}, "events

": [{"1"™ : "Fri Jan 01 14:30:00 2010"}, {"2" : "Fri Jan 01 15:00:00

2010"}, {"3" : "Fri Jan 01 15:30:00 2010"}]}') 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": [121,

131, 141]}, "accuracy": {"type": "float", "length": 4, "nullable" :

false,"value": [121, 131, 141]}, "bearing": {"type": "float", "length

": 8, "nullable" : false,"value": [121, 131, 141]}, "acceleration": {"

type": "string", "length": 20, "nullable" : true,"value": ["121", "131

"o "141"]3}, "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 Jan 02 14:30:00 2010"},
{"2" : "Fri Jan 02 15:00:00 2010"}, {"3" : "Fri Jan 02 15:30:00 2010

"}1}') b)Select ST_Append(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"],"attributes":{"leafcount":
6,"velocity":{"type":"integer","length":2,"nullable":true,"value'":[120
,130,140,121,131,141]},"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]},"acceleration":{"type":"string","length":20,"
nullable":true,"value":["120","130","140","121","131","141"]},"active
" {"type":"timestamp","length":8,"nullable":false,"value":["2010-01-01

14:30:00","2010-01-01 15:00:00","2010-01-01 15:30:00","2010-01-02 14:
30:00","2010-01-02 15:00:00","2010-01-02 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":"2010-01-02 14:30:00"},{"2":"2010-01-02 15:00:00"},{"3":"
2010-01-02 15:30:00"}]1}}

(1 row)

6.3 fRiE 5 L IERIEN

6.3.1 ST_Compress
Ftrajectory W4 i — & MM ST 40,

EE

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
SRR fifiid
traj JR GG,
dist DR R B S RRME,  F55E Jn T DAPR B2 ) B AR 55
angle MBEMRS B, G n] PAOREE S 2B R 5
acceleration IREEBIE, e ] DAPR B LB R BB R
velocity_field B rEE R TERRR, TRz TR R
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Create table If not exists traj_test(id integer, mmsi +integer,traj
trajectory);
INSERT INTO traj_test(mmsi, traj) VALUES(477027500,ST_makeTrajectory
('STPOINT'::leaftype, 'LINESTRING(-179.48077 51.72814,-179.47416 51.
73714,-179.47187 51.74027,-179.46964 51.74325,-179.46731 51.74634,-179
.46502 51.74934,-179.46183 51.75378,-179.45943 51.75736,-179.45560 51.
76273,-179.44845 51.77186,-179.43419 51.78977,-179.42595 51.80094,-179
.42343 51.80411,-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 51.82796,-179.39981 51.83095,-179.39734 51.
83398,-179.39499 51.83709,-179.39264 51.84023,-179.39037 51.84333,-179
.38699 51.84791,-179.38467 51.85114,-179.38216 51.85439,-179.37997 51.
85762,-179.37772 51.86144,-179.37474 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 52.11031,-179.17504 52.11786,-179.16482
52.12996,-179.16233 52.13289,-179.15967 52.13590,-179.14599 52.15132
,—177.76666 52.85042,-177.48459 52.89898,-177.47841 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
.32581 52.92468,-177.31238 52.92697,-177.03751 52.97394,-176.93063 52
.99160,-176.92406 52.99265,-176.91471 52.99423,-176.90643 52.99554, -
176.89912 52.99674,-176.89246 52.99791,-176.88342 52.99942,-176.87697
53.00060,-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,-176.75649 53.02141,-176.74700 53
.02296,-176.73757 53.02450,-176.71683 53.02795,-176.70741 53.02950, -
176.68481 53.03327)':: geometry, ARRAY['2017-01-15 09:06:39"'::timestamp
,'2017-01-15 09:10:08"'::timestamp, '2017-01-15 09:11:20'::timestamp
,'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'::timestamp
,'2017-01-15 09:23:19'::timestamp, '2017-01-15 09:30:28"'::timestamp
,'2017-01-15 09:34:40"'::timestamp, '2017-01-15 09:35:49"'::timestamp
,'2017-01-15 09:36:59'::timestamp, '2017-01-15 09:38:09'::timestamp
,'2017-01-15 09:39:18'::timestamp, '2017-01-15 09:40:40"'::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'::timestamp, '2017-01-15 09:47:38'::timestamp
,'2017-01-15 09:48:49'::timestamp, '2017-01-15 09:49:58"'::timestamp
,'2017-01-15 09:51:08"'::timestamp, '2017-01-15 09:52:49'::timestamp
,'2017-01-15 09:53:58'::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 09:59:09'::timestamp, '2017-01-15 10:00:20'::timestamp
,'2017-01-15 10:01:29'::timestamp,'2017-01-15 10:02:39"'::timestamp
,'2017-01-15 10:06:29'::timestamp, '2017-01-15 10:07:40'::timestamp
,'2017-01-15 10:15:00'::timestamp, '2017-01-15 10:16:20'::timestamp
,'2017-01-15 10:17:29"'::timestamp, '2017-01-15 11:30:09"'::timestamp
,'2017-01-15 11:33:58'::timestamp, '2017-01-15 11:36:58'::timestamp
,'2017-01-15 11:42:00"'::timestamp,'2017-01-15 11:43:10"'::timestamp
,'2017-01-15 11:44:20'::timestamp,'2017-01-15 11:50:28"'::timestamp
,'2017-01-15 18:01:00'::timestamp, '2017-01-15 18:54:13'::timestamp
,'2017-01-15 18:55:21"'::timestamp,'2017-01-15 18:56:22"'::timestamp
,'2017-01-15 18:58:21'::timestamp, '2017-01-15 19:13:21'::timestamp
,'2017-01-15 19:15:21'::timestamp, '2017-01-15 19:16:41'::timestamp
,'2017-01-15 19:20:11"'::timestamp,'2017-01-15 19:22:31"'::timestamp
,'2017-01-15 19:23:41'::timestamp, '2017-01-15 19:26:10'::timestamp
,'2017-01-15 20:15:49'::timestamp, '2017-01-15 20:34:39"'::timestamp
,'2017-01-15 20:35:49"'::timestamp, '2017-01-15 20:37:30"'::timestamp
,'2017-01-15 20:39:00'::timestamp, '2017-01-15 20:40:19'::timestamp, '

2017-01-15 20:41:30"'::
-01-15 20:44:19"':
01-15 20:47:29':

timestamp, '2017-01-15 20:43:08'::timestamp, '2017
:timestamp, '2017-01-15 20:46:19'::timestamp,'2017-
:timestamp, '2017-01-15 20:48:40'::timestamp,'2017-01

-15 20:49:49'::timestamp, '2017-01-15 20:50:59'::timestamp, '2017-01-
15 20:52:21'::timestamp,'2017-01-15 20:53:29"'::timestamp, '2017-01-15
20:54:50"'::timestamp, '2017-01-15 20:57:09'::timestamp, '2017-01-15

20:58:20"':
:00:49':
02:58':
:50':
11':
'::timestamp, '2017-01-15 21:18:
attributes"
value":
.2,10.8,10. 3 10. 3 10.1,10.7,10.
.8,10.8,10.8,11.0,11.2,11.2,10.

:timestamp, '2017-01-15 20:59:40"'::timestamp, '2017-01-15 21
:timestamp, '2017-01-15 21:01:50'::timestamp,'2017-01-15 21:
:timestamp, '2017-01-15 21:04:40"'::timestamp, '2017-01-15 21:05
:timestamp, '2017-01-15 21:07:29'::timestamp,'2017-01-15 21:09:
:timestamp, '2017-01-15 21:12:49"'::timestamp, '2017-01-15 21:14:30
30'::timestamp], '{"leafcount": 89,"
"float","length":8,"nullable": false,"
8,10.3,10.7,10.4,10.5,10.1,10.2,11.0,11
6,10.0,10.3,10.5,10.6,10.3,10.8,10.9,10
3,10.2,10.8,10.0,10.4,10.7,10.2,10.6,9

{"sog" {lltype":
[10.5,10.4,10.5,10.7,10.

.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]},
nullable":false,"value":
24 .
23.
26.
81.
80.
75
":"float","length":8
0,21.
0,28.
0,28.
0,69.
0,72.
O T2.

llcogll {"type":"float","length":s,"
[23.3,25.7,25.9,23.6,25.3,24.1,23.0,21.6,20.
3,26.2,28.1,25.1,28.7,31.4,28.2,30.4,29.4,29.
7,27.1,23.3,19.2,27.1,31.0,28.8,22.0,30.1,24.
5,19.9,30.1,28.8,28.7,30.0,74.2,69.1,75.2,81.
2,74.9,67.7,73.4,74.2,72.2,80.5,78.6,77.3,70.
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.
4.67.1,77.5,74.3,76.9.80.1,72.8.,76.0,75.4,72.91}, "heading" : {"type
"nullable”'false,”value" [22.0,23.0,23.0,23.0,23.
0,24.0 26.0,25.0,27.0,28.0,29.0,31.0,30.0,28.0,29.0,29.
0,24.0,24.0,25.0,25.0,25.0,26.0,25.0,24.0,25.0,29.0,31.
0,28.0,29.0,29.0,29.0,27.0,27.0,26.0,26.0,26.0,27.0,27.
0,72.0,71.0,73.0,72.0,72.0,72.0,72.0,71.0,71.0,72.0,72.
0,71.0,72.0,72.0,72.0,71.0,72.0,72.0,73.0,71.0,72.0,71.
0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73.0,73.0,73.

8,22.4,28.5,23.1,30.
0,25.1,25.1,23.5,22.
2,26.7,24.7,26.8,29.
3,80.1,72.6,82.4,74.

L L R

OOLO(.AJCDI\)\I

0,21.0,25.
0,28.0,27.
0,29.0,31.
0,71.0,72.
0,73.0,72.
0.73.0,72.

01131'));
—— P 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":"2017-01-15 21:18:30","spatial":"
LINESTRING(-179.48077 51.72814,-179.42595 51.80094,-179.39734 51.83398
,—179.37474 51.86568,-179.17504 52.11786,-179.14599 52.15132,-177.
76666 52.85042,-176.68481 53.03327)","timeline":["2017-01-15 09:06:39
","2017-01-15 09:34:40","2017-01-15 09:47:38","2017-01-15 09:59:09","
2017-01-15 11:36:58","2017-01-15 11:50:28","2017-01-15 18:01:00","2017
-01-15 21:18:30"],"attributes":{"leafcount":8,"sog":{"type":"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": [
23.3,28.5,29.2,27.1,19.9,30.0,74.2,72.91},"heading": {"type":"float","
length":8,"nullable": false,"value":[22.0,27.0,24.0,29.0,26.0,27.0,69.0

»713.0]131}1}}
(1 row)

select st_compress(traj,0.001,null,null) as traj from traj_test where
traj_id=5;

{"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.
86568,-179.17504 52.11786,-179.14599 52.15132,-177.76666 52.85042,-176
.68481 53.03327)","timeline":["2017-01-15 09:06:39","2017-01-15 09:34
$40","2017-01-15 09:47:38","2017-01-15 09:59:09","2017-01-15 11:36:58
" 12017-01-15 11:50:28","2017-01-15 18:01:00","2017-01-15 21:18:30"],"
themeline":{"leafs":8,"sog":[10.5,11.0,10.6,11.2,10.1,9.9,12.3,12.7],"
cog":[23.3,28.5,29.2,27.1,19.9,30.0,74.2,72.9],"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;

traj
{"trajectory":{"version":1,"type" :"STPOINT","leafcount":13,"start_time
":"2017-01-15 09:06:39","end_time":"2017-01-15 21:18:30","spatial":"
LINESTRING(-179.48077 51.72814,-179.42595 51.80094,-179.39734 51.83398
,—179.37474 51.86568,-179.35754 51.88712,-179.18826 52.10105,-179.
17504 52.11786,-179.14599 52.15132,-177.76666 52.85042,-177.47841 52
.90001,-177.47319 52.90084,-176.83238 53.0083,-176.68481 53.03327)","
timeline":["2017-01-15 09:06:39","2017-01-15 09:34:40","2017-01-15
09:47:38","2017-01-15 09:59:09","2017-01-15 10:07:40","2017-01-15 11
:30:09","2017-01-15 11:36:58","2017-01-15 11:50:28","2017-01-15 18:01
:00","2017-01-15 18:55:21","2017-01-15 18:56:22","2017-01-15 20:52:21
", "2017-01-15 21:18:30"],"attributes": {"leafcount":13,"sog":{"type":"
float","length":8,"nullable": false,"value":[10.5,11.0,10.6,11.2,10.4,
9.1,10.1,9.9,12.3,12.0,12.0,12.5,12.7]},"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,
72.0,72.0,72.0,73.01}}1}}
(1 row)

select st_compress(traj,0.001,5,1.1,'sog') as traj from traj_test;

{"trajectory":{"version":1,"type" :"STPOINT","leafcount":10,"start_time
":"2017-01-15 09:06:39","end_time":"2017-01-15 21:18:30","spatial":"
LINESTRING(-179.48077 51.72814,-179.42595 51.80094,-179.39734 51.83398
,—179.37474 51.86568,-179.33704 51.91298,-179.18826 52.10105,-179.
17504 52.11786,-179.14599 52.15132,-177.76666 52.85042,-176.68481 53.
03327)","timeline":["2017-01-15 09:06:39","2017-01-15 09:34:40","2017
-01-15 09:47:38","2017-01-15 09:59:09","2017-01-15 10:17:29","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 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","length":8,"
nullable":false,"value":[23.3,28.5,29.2,27.1,24.7,26.8,19.9,30.0,74.2,
72.9]1%},"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]}}3}}
(1 row)

6.3.2 ST_CompressSED

EE

Frtrajectory Xt Ri%— MU T He 4o

trajectory ST_CompressSed (trajectory traj, float8 dist);

SRR fiiik

traj JRUEEh,

dist I ] [ 2 2 8 (SED ) IwAS B,  $i57€ 5 nl DACR B B2 ] Ly qA a3,

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":"2017-01-15 21:18:30","spatial":"
LINESTRING(-179.48077 51.72814,-179.42595 51.80094,-179.39734 51.83398
,—179.37474 51.86568,-179.18826 52.10105,-179.16482 52.12996,-179.
14599 52.15132,-177.76666 52.85042,-177.47319 52.90084,-177.31238 52
.92697,-177.03751 52.97394,-176.68481 53.03327)","timeline":["2017-
01-15 09:06:39","2017-01-15 09:34:40","2017-01-15 09:47:38","2017-01
-15 09:59:09","2017-01-15 11:30:09","2017-01-15 11:42:00","2017-01-15
11:50:28","2017-01-15 18:01:00","2017-01-15 18:56:22","2017-01-15 19
$26:10","2017-01-15 20:15:49","2017-01-15 21:18:30"],"attributes":{"
leafcount":12,"sog": {"type":"float","length":8,"nullable": false,"value
":[10.5,11.0,10.6,11.2,9.1,9.7,9.9,12.3,12.0,12.2,12.8,12.7]},"cog": {"
type":"float","length":8,"nullable":false,"value":[23.3,28.5,29.2,27.1
,26.8,30.1,30.0,74.2,81.3,73.4,74.2,72.9]},"heading": {"type":"float","
length":8,"nullable": false,"value":[22.0,27.0,24.0,29.0,27.0,26.0,27.0
,69.0,72.0,71.0,72.0,73.0]11}31}




(1 row)

6.3.3 ST_attrDeduplicate
TR BUBIRIE B, ABRR T B A R BIE A, BB RS, B EAIRRIE I
B,

EiE
trajectory ST_attrDeduplicate(trajectory traj, cstring attr_field_name
5
25
SR ik
traj Budi4,
attr_field_name |f&EEMIEIERBR,

5

select st_attrDeduplicate(ST_makeTrajectory('STPOINT'::leaftype, '
LINESTRING(-179.48077 51.72814,-179.46731 51.74634,-179.46502 51.74934
,—179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.
44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.
81941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179
.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry,
ARRAY['2017-01-15 09:06:39'::timestamp,'2017-01-15 09:13:39"','2017-01
-15 09:14:48','2017-01-15 09:16:28','2017-01-15 09:17:48"','2017-01-15
09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28"','2017-01-15 09
:34:40','2017-01-15 09:36:59','2017-01-15 09:38:09','2017-01-15 09:39
:18','2017-01-15 09:40:40','2017-01-15 09:47:38"','2017-01-15 09:48:49
','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading
"o {"type": "float", "length": 4, "nullable" : false,"value": [23.0,
23.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,
73.0]}}}'" ),'heading') as traj;

{"trajectory":{"version":1,"type":"STPOINT","leafcount":6,"start_time
":"2017-01-15 09:17:48","end_time":"2017-01-15 21:18:30","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","2017-01-15 09:23:19","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":[23.0,21.0,72.0,73.0,74.0,73.0]}}1}}



(1 row)

6.3.4 ST _sort
BB FEFI NN KEHHD, JEREEHER R,

EE

trajectory ST_sort(trajectory traj);
2

SRR Tk

traj 7R I
ANt

select st_sort(ST_makeTrajectory('STPOINT'::leaftype, 'LINESTRING(-179
.48077 51.72814,-179.46731 51.74634,-179.46502 51.74934,-179.46183 51
.75378,-179.45943 51.75736,-179.45560 51.76273,-179.44845 51.77186, -
179.43419 51.78977,-179.41259 51.81643,-179.41001 51.81941,-179.40751
51.82223,-179.40497 51.82505,-179.40242 51.82796,-179.39981 51.83095
,—179.39734 51.83398,-179.39499 51.83709)'::geometry, ARRAY['2017-01
-15 09:06:39'::timestamp, '2017-01-15 09:14:48'::timestamp, '2017-01-
15 09:13:39'::timestamp,'2017-01-15 09:16:28"'::timestamp, '2017-01-15
09:19:48"'::timestamp, '2017-01-15 09:17:48"'::timestamp, '2017-01-15
09:23:19'::timestamp, '2017-01-15 09:34:40"'::timestamp, '2017-01-15 09
:30:28'::timestamp, '2017-01-15 09:36:59"'::timestamp, '2017-01-15 09:38
:09'::timestamp, '2017-01-15 09:39:18'::timestamp, '2017-01-15 09:40:
40'::timestamp, '2017-01-15 09:47:38'::timestamp, '2017-01-15 21:18:30
'::timestamp, '2017-01-15 09:48:49"'::timestamp], '{"leafcount": 16, "
attributes" : {"heading" : {"type": "dinteger", "length": 4, "nullable
" : false,'"value":[0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15]}}}' ));

st_sort

{"trajectory":{"version":1,"type" :"STPOINT","leafcount":16,"
start_time":"2017-01-15 09:06:39","end_time":"2017-01-15 21:18:30","
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)","timeline":["2017-01-15 09:06:39","2017
-01-15 09:13:39","2017-01-15 09:14:48","2017-

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

39:18","2017-01-15 09:40:40","2017-01-15 09:47:38","2017-01-15 09:48
$49","2017-01-15 21:18:30"],"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]}}}}



6.3.5 ST_deviation

EE

Nl

(1 row)

HHRAEBLG RS IR AR I )i 22

trajectory ST_deviation(trajectory traj, trajectory after_oper_traj);

SRR ik
traj JRUGFIEN A

after_oper_traj

AEPERIPUEX R (FREg)5) o

select st_deviation(traj, st_compress(traj,0.001)) from traj_test;

st_deviation

0.00919177345596219

(1 row)

6.4 BIETEdE

6.4.1 ST_attrDefinition

EE

ANt

PRiPUIETEE 2o

text ST_attrDefinition(trajectory traj);

e B iR
traj TR TEE i,

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel

":{"type":"string

","length":64,"nullable":true,"value": ["test",null




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

Select st_attrDefinition(a) from traj;

st_attrdefinition

{"size":5,"velocity":{"type":"integer","length":4,"nullable":true
},"speed": {"type":"float","length":8,"nullable":true},"angel": {"type
":"string","length":64,"nullable":true},"tngel2":{"type":"timestamp
" "length":8,"nullable":true},"bearing": {"type":"bool","length":1,"
nullable":truel}?}

(1 row)

6.4.2 ST_attrSize
SRR PESOR

integer ST_attrSize(trajectory traj)

.
b

o5
SR fifiik
traj Budi4,
5l

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value":[null,truel]}}}}'::trajectory a)
Select st_attrSize(a) from traj;
st_attrsize

6.4.3 ST_attrName
TRE I B P2 R

EE

text[] ST_attrName(trajectory traj)



text ST_attrName(trajectory traj, integer -{index)

5

s

SRR ik

traj 7RI E

index EHNRG1S, MOFHH,
5l

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value":[null,truel]}}}}'::trajectory a)
Select 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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "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]}}}}'::trajectory a)
Select st_attrName(a, 0) from traj;
st_attrname

6.4.4 ST_attrType
PIHIOBIRESTL,
Bk

text ST_attrType(trajectory traj, integer -index)

.
b



5

text ST_attrType(trajectory traj, text name) ;

SRR fifiik

traj U,
index KB,
name JEPEAFR.

IR A S TEI R AT RO DU R Lz —:
- integer

- float

- string

- timestamp

- bool

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value": [null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value": [null,truel}}}}'::trajectory a)

Select 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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value": [null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value":[null,truel]}}}}'::trajectory a)
Select st_attrType(a, 'velocity') from traj;

st_attrtype




(1 row)

6.4.5 ST_attrLength

Nl

PRI E e KB,

integer ST_attrLength(trajectory traj, integer index) ;
integer ST_attrLength(trajectory traj, text name) ;
SRR ik

traj BN,

index 51 PuBI,

name Ja e PR

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value": [null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value": [null,truel}}}}'::trajectory a)
Select st_attrLength(a, 0) from traj;
st_attrlength

(1 row)

With traj AS (
select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"

start_time":"2010-01-01 11:30:00","end_time":"2010-01-01 12:30:00","
spatial":"SRID=4326;LINESTRING(1 1,3 5)","timeline":["2010-01-01 11:30
:00","2010-01-01 12:30:00"],"attributes":{"leafcount":2,"velocity":{"
type":"integer","length":4,"nullable":true,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value": ["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value":[null,truel]}}}}'::trajectory a)

Select s{_att;Length(a, 'velocity') from traj;

st_attrlengt




(1 row)

6.4.6 ST_attrNullable

Nl

IREPURIETER & v s,

bool ST_attrNullable(trajectory traj, integer -index) ;
bool ST_attrNullable(trajectory traj, text name) ;
SRR ik

traj BN,

index 51 PuBI,

name Ja e PR

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value": [null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value": [null,truel}}}}'::trajectory a)
Select st_attrNullable(a, 'velocity') from traj;
st_attrnullable

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value": ["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value":[null,truel]}}}}'::trajectory a)
Select st_attrNullable(a, 1) from traj;
st_attrnullable




(1 row)

6.5 FFEREX

6.5.1 ST_addEvent
LB,

EE

trajectory ST_addEvent(trajectory traj, integer event_type, timestamp
event_time) ;

EoEd
SEATR fifiid
traj Budi4,
event_type R,
event_time I IR
iR

FHERRM A PR EF, @ ‘1000° FoRIFEE, 20007 FRRBE .
Tl

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value": [null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value":[null,truel]}}}}'::trajectory a)
Select 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","



2010-01-01 12:30:00"],"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":["20106-
01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"nullable":
true,"value":[null,true]}},"events":[{"1":"2010-01-01 11:30:00"}]1}}

(1 row)

6.5.2 ST _eventTimes
PRASHOBIRTA SR ],

timestamp[] ST_eventTimes(trajectory traj)

.
)

2
SR fifiik
traj a4,
5l

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "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":"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)

6.5.3 ST_eventTime
PIHB S RS P,

timestamp ST_eventTime(trajectory traj, integer -index) ;

SRR i

traj Budi4,




Nl

SHHW ik

index HHRL S,

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value": [null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value": [null,truel]}},"events":[{"1":"Fri Jan 01 14:30:
00 2010"}]1}}'::trajectory a)
Select st_eventTime(a, 0 ) from traj;

st_eventtime

2010-01-01 14:30:00

(1 row)

6.5.4 ST_eventTypes

DIFHIBRIA SRR,
E

integer[] ST_eventTypes( trajectory traj) ;
%

SRR ik

traj Buda4,
il

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value": [null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value": [null,truel]}},"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




11,2}

6.5.5 ST_eventType

Nl

6.6

6.6.
PRAHBI AR .

EE

R TEE RS HAFRRAL,

integer ST_eventType(trajectory traj, integer -index) ;

SR ik
traj 7R I
index w5,

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value": [null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value":[null,truel]}},"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

BIEERER

1 ST _startTime

timestamp ST_startTime(trajectory traj)

5

SR/ ik

traj W SARTITHRI M EhIZ,




il
Select ST_startTime(traj) From traj_table;
6.6.2 ST_endTime
RIHIB IS AR ],
EiE

timestamp ST_endTime(trajectory traj) ;

ok

SRR filiid

traj T ERET R MR,
Tl

Select ST_endTime(traj) From traj_table;

6.6.3 ST_trajectorySpatial
PIFIBI LI R

EE

geometry ST_trajectorySpatial(trajectory traj);
geometry ST_trajSpatial(trajectory traj);

28

SRR fifiid

traj T BRI LI R IR,
Tl

Select AsText(ST_trajectorySpatial(traj)) FROM traj_table;
6.6.4 ST_trajectoryTemporal

IRTFHUB N )R,
BE

text ST_trajectoryTemporal(trajectory traj);



text ST_trajTemporal(trajectory traj);

SR/ i
traj 2SR EI RS FINE7 R

5

5

select ST_trajectoryTemporal (ST_MakeTrajectory('STPOINT'::leaftype,

st_geomfromtext('LINESTRING (114 35, 115 36, 116 37)', 4326), '[2010-

01-01 14:30, 2010-01-01 15:30)'::tsrange, null));
st_trajectorytemporal

{"timeline":["2010-01-01 14:30:00","2010-01-01 15:00:00","2010-01-01
15:30:00"]}
(1 row)

6.6.5 ST_trajAttrs
PRAEHPIBINIE R B
Bk

text ST_trajAttrs(trajectory traj);

ZRHW i
traj i ZAR TR TE B0,

5

T

Select ST_trajAttrs(traj) From traj_table;

6.6.6 ST_attrintMax
IR P B hinteger B ME A,

E

int8 ST_attrIntMax(trajectory traj, cstring attr_field_name);
%4

SRAW ik

traj TERTHB TS BRI,

attr_field_name |$&&MBMEF7ESR.




Nl

select st_attrIntMax(ST_makeTrajectory('STPOINT'::leaftype, '
LINESTRING(-179.48077 51.72814,-179.46731 51.74634,-179.46502 51.74934
,—179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.
44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.
81941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179
.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry,
ARRAY['2017-01-15 09:06:39'::timestamp, '2017-01-15 09:14:48"','2017-01
-15 09:13:39','2017-01-15 09:16:28','2017-01-15 09:19:48"','2017-01-15
09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40"','2017-01-15 09
:30:28','2017-01-15 09:36:59','2017-01-15 09:38:09"','2017-01-15 09:39
$18','2017-01-15 09:40:40','2017-01-15 09:47:38"','2017-01-15 21:18:30
','2017-01-15 09:48:49'], '{"leafcount": 16, "attributes" : {"heading
" {"type": "1dinteger", "length": 4, "nullable" : false,"value":[0,1,2
,3,4,5,617,8,9,10,11,12,13,14,15]}}}'), '"heading');

st_attrintmax

6.6.7 ST_attrintMin

5

RIFIBE L7 B integer @ P i/ MH.

int8 ST_attrIntMin(trajectory traj, cstring attr_field_name);

SRR filiid
traj TR LR R R,

attr_field_name [f5EMNEIEFZESFR,

select st_attrIntMin(ST_makeTrajectory('STPOINT'::leaftype, '
LINESTRING(-179.48077 51.72814,-179.46731 51.74634,-179.46502 51.74934
,—179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.
44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.
81941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179
.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry,
ARRAY['2017-01-15 09:06:39'::timestamp, '2017-01-15 09:14:48"','2017-01
-15 09:13:39','2017-01-15 09:16:28','2017-01-15 09:19:48"','2017-01-15
09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40','2017-01-15 09
:30:28','2017-01-15 09:36:59','2017-01-15 09:38:09','2017-01-15 09:39
:18','2017-01-15 09:40:40','2017-01-15 09:47:38"','2017-01-15 21:18:30
','2017-01-15 09:48:49'], '{"leafcount": 16, "attributes" : {"heading
"o {"type": "integer", "length": 4, "nullable" : false,"value":[0,1,2
,3,4,5,6,7,8,9,10,11,12,13,14,15]}}}'), 'heading');

st_attrintmin




6.6.8 ST_attrintAverage
PIHIBIR T B hinteger R BT

E

int8 ST_attrIntAverage(trajectory traj, cstring attr_field_name);
%4

SRR ik

traj T ERTHR PR R AR,

TR g T B AR

attr_field_name

Nl

select st_attrIntAverage(ST_makeTrajectory('STPOINT'::leaftype, '
LINESTRING(-179.48077 51.72814,-179.46731 51.74634,-179.46502 51.74934
,—179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.
44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.
81941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179
.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry,
ARRAY['2017-01-15 09:06:39'::timestamp, '2017-01-15 09:14:48"','2017-01
-15 09:13:39','2017-01-15 09:16:28','2017-01-15 09:19:48"','2017-01-15

09:17:48','2017-01-15 09:23:19','2017-01-15
$30:28','2017-01-15 09:36:59','2017-01-15 09
:18','2017-01-15 09:40:40','2017-01-15 09:47

09:34:40','2017-01-15 09

$38:09','2017-01-15 09:39
:38','2017-01-15 21:18:30

','2017-01-15 09:48:49'], '{"leafcount": 16, "attributes" : {"heading
" {"type": "1dinteger", "length": 4, "nullable" false,"value":[0,1,2
,3,4,5,6,7,8,9,10,11,12,13,14,15]}3}}'), 'heading');

st_attrintaverage

6.6.9 ST_attrFloatMax
RIEHONE P BN float i & P .

EiE

float8 ST_attrFloatMax(trajectory traj, cstring attr_field_name);
28

SRR ik

traj TR R TS R,

TR g T B AR

attr_field_name




Nl

select st_attrFloatMax(ST_makeTrajectory('STPOINT'::leaftype, '
LINESTRING(-179.48077 51.72814,-179.46731 51.74634,-179.46502 51.74934
,—179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.
44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.
81941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179
.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry,
ARRAY['2017-01-15 09:06:39'::timestamp,'2017-01-15 09:13:39','2017-01
-15 09:14:48','2017-01-15 09:16:28','2017-01-15 09:17:48"','2017-01-15
09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28"','2017-01-15 09
$34:40','2017-01-15 09:36:59','2017-01-15 09:38:09"','2017-01-15 09:39
$18','2017-01-15 09:40:40','2017-01-15 09:47:38"','2017-01-15 09:48:49
','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading
" {"type": "float", "length": 4, "nullable" : false,"value": [23.0,
23.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,
73.0]1}}}' ),'heading');

st_attrfloatmax

6.6.10 ST_attrFloatMin
PR P B floa t )& P b/ IME

E

float8 ST_attrFloatMax(trajectory traj, cstring attr_field_name);
28

SRAWR ik

traj W R R TR BB,

attr_field_name |f5E&EMBEFZE4R.

Nl

select st_attrFloatMin(ST_makeTrajectory('STPOINT'::leaftype, '
LINESTRING(-179.48077 51.72814,-179.46731 51.74634,-179.46502 51.74934
,—179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.
44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.
81941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179
.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry,
ARRAY['2017-01-15 09:06:39'::timestamp,'2017-01-15 09:13:39"','2017-01
-15 09:14:48"','2017-01-15 09:16:28','2017-01-15 09:17:48"','2017-01-15
09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28"','2017-01-15 09
:34:40','2017-01-15 09:36:59','2017-01-15 09:38:09','2017-01-15 09:39
:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 09:48:49
','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading
" {"type": "float", "length": 4, "nullable" : false,"value": [23.0,
23.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,
73.0]1}1}' ), 'heading');

st_attrfloatmin



21

6.6.11 ST_attrFloatAverage
PR IE 7 B float iR B PP 4541

E
float8 ST_attrFloatAverage(trajectory traj, cstring attr_field_name
)3
28
SRR ik
traj TR RS BRI,

attr_field_name |f8EMBEFESAR.

ANt

select st_attrFloatAverage(ST_makeTrajectory('STPOINT'::leaftype, '
LINESTRING(-179.48077 51.72814,-179.46731 51.74634,-179.46502 51.74934
,—179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.
44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.
81941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179
.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry,
ARRAY['2017-01-15 09:06:39'::timestamp,'2017-01-15 09:13:39"','2017-01
-15 09:14:48','2017-01-15 09:16:28','2017-01-15 09:17:48"','2017-01-15
09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28"','2017-01-15 09
$34:40','2017-01-15 09:36:59','2017-01-15 09:38:09','2017-01-15 09:39
$18','2017-01-15 09:40:40','2017-01-15 09:47:38"','2017-01-15 09:48:49
','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading
" {"type": "float", "length": 4, "nullable" : false,"value": [23.0,
23.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,
73.0]}1}' ),'heading');

st_attrfloataverage

6.6.12 ST_leafType
PRAFPIBIHE AL,

EE

text ST_leafType(trajectory traj);

SRR filiid

traj e TR




Hii A $#ST_POINTRAY,
il

select st_leafType(traj) from traj where id = 3;
st_leaftype

STPOINT
(1 row)

6.6.13 ST_leafCount
PSR TR B .

EE

integer ST_leafCount(trajectory traj);
28

SHHW filiid

traj (oSS slioLy RS
Nl

select st_leafCount(traj) from traj where 1id = 2;
st_Tleafcount

6.6.14 ST _duration
RSB ],

EiE

interval ST_uration(trajectory traj);
%5

SR ik

traj BudBe.
il

select st_duration(traj) from traj where id = 2;
st_duration

00:42:10



(1 row)

6.6.15 ST Distance (TF%%)
RBUS AT B 2K,

E

float8 ST_Distance(trajectory traj);
%4

SRR ik

traj BB Be
ANt

Select ST_Distance(traj) from traj_table;

6.6.16 ST _timeAtPoint
PRI @ I SR B R A

EE

timestamp[] ST_timeAtPoint(trajectory traj, geomery g);
25

SRR ik

traj BuBi4,

g RAOE,

6.6.17 ST_pointAtTime
KB IS L B LR

EE

geometry ST_pointAtTime(trajectory traj, timestamp t);
%

SR 30

traj Budi4,

t P I ) 5L




R SRR
Gt

Select ST_pointAtTime(traj, '2010-1-11 23:40:00') from traj_table;
6.6.18 ST_velocityAtTime

RER I T B P IR A
=52

float8 ST_ VelocityAtTime (trajectory traj, timestamp t);

s

SHAWR fiiik

traj Buda4,

t fasE I
Nl

SeSelect ST_velocityAtTime(traj) From traj_table;

6.6.19 ST _accelerationAtTime
PRI 2 I I 9 T8 3 e

EE

float8 ST_accelerationAtTime (trajectory traj, timestamp t);
%

SRR b

traj a4,

t FaE N ) 5




il
Select ST_accelerationAtTime(traj) From traj_table;
6.6.20 ST_bearingAtTime (T%%)
SRR I )7 PR 77 v f S e
EiE

float8 ST_bearingAtTime (trajectory traj, timestamp t);

o5

SR fifiid

traj Budi4,

t FEE RN ) 5
5l

Select ST_bearingAtTime(traj) From traj_table;
6.6.21 ST_accuraryAtTime (TF%k)
FRELFEE N T B RS R 1
E

float8 ST_accuraryAtTime (trajectory traj, timestamp t);

28
SRAW ik
traj 7 IR7 YU

t FERE IR ) 5L




N
Select ST_accuraryAtTime(traj) From traj_table;
6.6.22 ST_timeToDistance
it IR ) S DK FQRE BRI E,  DASEREanih, RE2EAROMIN), BRI,
EiE

geometry ST_timeToDistance(trajectory traj);

o5
SR fifiid
traj Budi4,
AN

Select ST_timeToDistance(traj) from traj_table;

6.6.23 ST_timeAtDistance
NG RS I U B8 I T AE (OB ) 2,

EE

timestamp[] ST_timeAtDistance(trajectory traj, float8 d);

5

SEAR fifiik

traj Budi4,

d PR,

BRI timestampiYBEd, AAIREEETEZA MBI G R —3
AN

Select ST_timeAtDistance(traj, 100) from traj_table;
6.6.24 ST_cumulativeDistanceAtTime
MEE R A B IS ) s R TR
BE

float8 ST_cumulativeDistanceAtTime(trajectory traj, timestamp t)



SHAWR fifiid
traj 7RI E
t ) 5L

Nl

Select ST_cumulativeDistanceAtTime(traj, '2011-11-1 04:30:00') from
traj_table;

6.6.25 ST _timeAtCumulativeDistance
NP S RS B G FEE I FITAL FOB  2

B
timestamp ST_timeAtCumulativeDistance(trajectory traj, float d)
5
28
SRR ik
traj Buda4,
d AR,
ANt

Select ST_timeAtCumulativeDistance(traj, 100.0) from traj_table;

6.6.26 ST_subTrajectory
HUINS ] B - L.

EE

trajectory ST_subTrajectory(trajectory traj, timestamp starttime,
timestamp endtime) ;

trajectory ST_subTrajectory(trajectory traj, tsrange range);

W
;g_lé

SRR fifiid

traj Budi4,




SHHW ik

starttime FFHUGISF W],
endtime LRI,
range I 1E) B

Nl

Select ST_subTrajectory(traj, '2010-1-11 02:45:30', '2010-1-11 03:00:
00') FROM traj_table;

6.6.27 ST_subTrajectorySpatial
i€ I I B EIE LA,
E
geometry ST_subTrajectorySpatial(trajectory traj, timestamp starttime

, timestamp endtime) ;
geometry ST_subTrajectorySpatial(trajectory traj, tsrange range) ;

ok
SRR iR
traj LiRUDTE
starttime JFGRIR L
endtime SR ],
range I TR B




Nl

Select ST_subTrajectorySpatial(traj, '2010-1-11 02:45:30', '2010-1-11
03:00:00') FROM traj_table;

6.6.28 ST_samplinginterval
KR LRI
B

jinterval ST_samplingInterval(trajectory traj);

e B i3

[

=
&
2
2

traj

ANt

select ST_samplingInterval(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" : 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": ["Fri Jan 01 14:30:00 2010", "Fri Jan 01
15:00:00 2010", "Fri Jan 01 15:30:00 2010"]}}, "events": [{"1" : "Fri
Jan 01 14:30:00 2010"}, {"2" : "Fri Jan 01 15:00:00 2010"}, {"3" : "
Fri Jan 01 15:30:00 2010"3}1}'));

st_samplinginterval

@ 20 mins

(1 row)

6.6.29 ST_trajAttrsAsText
PR SOOI B B PR
B

text[] st_trajAttrsAsText(trajectory traj, text attr_name);

25
SHAHW ik
traj Budi4,

attr_name JE TR,




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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value": ["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value":[null,truel]}}}}'::trajectory a)
Select 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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value": [null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value": [null,truel}}}}':::trajectory a)
Select st_trajAttrsAsText(a, 'tngel2') from traj;

st_trajattrsastext

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

(1 row)

With traj AS (

select '{"trajectory":{"version":1,"type":"STPOINT","leafcount":2,"
start_time":"2010-01-01 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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value": [null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value": [null,truel]}}}}'::trajectory a)
Select st_trajAttrsAsText(a, 'bearing') from traj;

st_trajattrsastext

{NULL,t}



(1 row)

6.6.30 ST_trajAttrsAsinteger

EE

Nl

6.6.
SRS A S B PR

B

RSO IR R JE A

integer[] st_trajAttrsAsInteger(trajectory traj, text attr_name);
SRR ik

traj 7R I

attr_name Ja e TR

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value": [null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value": [null,truel]}}}}'::trajectory a)
Select §t%ErajAtt£sAsInteger(a, 'speed') from traj;
st_trajattrsasinteger
{NULL,1}
(1 row)

31 ST_trajAttrsAsDouble

float8[] st_trajAttrsAsDouble(trajectory traj, text attr_name);

%4
SRAWR ik
traj 7R TN

attr_name JE TR,




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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value": ["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value":[null,truel]}}}}'::trajectory a)
Select st_trajAttrsAsDouble(a, 'velocity') from traj;
st_trajattrsasdouble
{1,NULL}
(1 row)

6.6.32 ST_trajAttrsAsBool
KA SR B B PR,

E

bool[] st_trajAttrsAsBool(trajectory traj, text attr_name);
%

SRR ik

traj Buda4,

attr_name JaPEAA TR
il

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value":[null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value": ["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value":[null,truel]}}}}'::trajectory a)
Seleit §t£§rajAEtr%AsBool(a, 'velocity') from traj;
st_trajattrsasboo

{t,NULL}



(1 row)

6.6.33 ST_trajAttrsAsTimestamp

Nl

RN B EL  Fhidk s 28

timestamp[] st_trajAttrsAsTimestamp(trajectory traj, text attr_name);
SRR ik

traj 7R I

attr_name Ja e TR

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,"value":[1,null]},"speed":
{"type":"float","length":8,"nullable":true,"value": [null,1.0]},"angel
" {"type":"string","length":64,"nullable":true,"value":["test",null
1}, "tngel2":{"type":"timestamp","length":8,"nullable":true,"value":
["2010-01-01 12:30:00",null]},"bearing":{"type":"bool","length":1,"
nullable":true,"value": [null,truel]}}}}'::trajectory a)
Select st_trajAttrsAsTimestamp(a, 'tngel2') from traj;

st_trajattrsastimestamp

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

6.6.34 ST_attrintFilter

&

/

%

fEEPUREE B, AEREDEME, BT S APPSR, BRI IBENEETBIHE (BED .

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);

SR fifiid
traj B Rattr,

attr_field_name |¥&&MBEMEZFR,




SHHW ik

Operator ﬂ&gﬁ':"'!:"'>g '<" '>:" '<:" ‘[]" '(]" '[)" '()'.
value, valuel JEPEEEE. PR,
value2 JEPEREEE- R

HEZ R N integer )& 7Bt
ANl

create table traj(id integer, traj trajectory);
insert into 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.
44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.
81941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179
.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry,
ARRAY['2017-01-15 09:06:39"'::timestamp, '2017-01-15 09:14:48"','2017-01
-15 09:13:39','2017-01-15 09:16:28','2017-01-15 09:19:48"','2017-01-15
09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40','2017-01-15 09
:30:28','2017-01-15 09:36:59','2017-01-15 09:38:09','2017-01-15 09:39
:18','2017-01-15 09:40:40','2017-01-15 09:47:38"','2017-01-15 21:18:30
','2017-01-15 09:48:49'], '{"leafcount": 16, "attributes" : {"heading
" {"type": "dinteger", "length": 4, "nullable" : false,"value":[0,1,2
,3,4,5,6,7,8,9,10,11,12,13,14,15]1}3}"));

select st_attrIntFilter(traj, 'heading', '>', 5) from traj where id =
15
st_attrintfilter
{6,7,8,9,10,11,12,13,14,15}
(1 row)

select st_attrIntFilter(traj, 'heading', '>=', 5) from traj where 1id
:l;
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 =

15

st_attrintfilter
{0,1,2,3,4}

(1 row)

select st_attrIntFilter(traj, 'heading', '<=', 5) from traj where 1id
:l;

st_attrintfilter

{0,1,2,3,4,5}

(1 row)



select st_attrIntFilter(traj, 'heading'

1;
st_attrintfilter

select st_attrIntFilter(traj, 'heading'

:l;
st_attrintfilter

{0,1,2,3,4,6,7,8,9,10,11,12,13,14,15}
(1 row)

select st_attrIntFilter(traj, 'heading'

_1;
st_attrintfilter

select st_attrIntFilter(traj, 'heading'

:l;
st_attrintfilter

select st_attrIntFilter(traj, 'heading'

:1;
st_attrintfilter

select st_attrIntFilter(traj, 'heading'

=] l;
st_attrintfilter
{5’6’7’8}

(1 row)

6.6.35 ST_attrFloatFilter

EE

)

)

b

)

)

b

O

I(:II,

‘DY

I[]I’

5) from traj where 1id

5,8) from

5,8) from

5,8) from

5,8) from

traj

traj

traj

traj

=', 5) from traj where 1id

where

where

where

where

id

id

id

id

TREPURIEIE B, MRIRELEME, SIS FRAFPUE, BREIEENE B (A

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 value2);

SHAW fiiik
traj 7RI E

attr_field_name |¥&&MBEMESZFR,




N

51

SHHW ik

Operator ﬂ&gﬁ':"'!:"'>g '<" '>:" '<:" ‘[]" '(]" '[)" '()'.
value, valuel JEPEEEE. PR,
value2 JEPEREEE- R

HRRR i floatE 7 BL.

create table traj(id integer, traj trajectory);
insert into traj values(2,ST_makeTrajectory('STPOINT'::leaftype, '
LINESTRING(-179.48077 51.72814,-179.46731 51.74634,-179.46502 51.74934
,—179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.
44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.
81941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179
.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry,
ARRAY['2017-01-15 09:06:39"'::timestamp, '2017-01-15 09:14:48"','2017-01
-15 09:13:39','2017-01-15 09:16:28','2017-01-15 09:19:48"','2017-01-15
09:17:48','2017-01-15 09:23:19','2017-01-15 09:34:40','2017-01-15 09
:30:28','2017-01-15 09:36:59','2017-01-15 09:38:09','2017-01-15 09:39
:18','2017-01-15 09:40:40','2017-01-15 09:47:38"','2017-01-15 21:18:30
','2017-01-15 09:48:49'], '{"leafcount": 16, "attributes" : {"heading
" {"type": "float", "length": 8, "nullable" : false,'"value":[23.0,23
.0,23.0,23.0,21.0,21.0,72.0,72.0,72.0,72.0,73.0,74.0,73.0,73.0,73.0,73

L013}1"))5

select st_attrFloatFilter(traj, 'heading', '>', 23.0) from traj where
id = 23
st_attrfloatfilter
{72,72,72,72,73,74,73,73,73,73}
(1 row)

6.6.36 ST_attrTimestampFilter

&

&

54

fREPURIEIE B, MRIREEME, IR SRR, BREIEENE B (A

timestamp[] ST_attrTimestampFilter(trajectory traj, cstring attr_field
_name,cstring operator, timestamp value);

timestamp[] ST_attrTimestampFilter(trajectory traj, cstring attr_field
_hame,cstring operator, timestamp valuel, timestamp value2);

SR/ ik

traj 71N YT E




SHHW ik

attr_field_name |$5EWBEZIR,

operator HEUERT=1=11>, 1<, =) < L DY )
value, valuel JETEEEE. IR,
value2 Je PR 1 A - PR

At

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", "Fri Jan 01 15:
00:00 2010", "Fri Jan 01 15:30:00 2010"]1}3}}'"));
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)

6.6.37 ST_attrNullFilter
HEEPURBIET R, I SRR, IR 5] X I A BRI,

EE
trajectory ST_attrNullFilter(trajectory traj, cstring attr_field_name
tFajectory ST_attrNullFilter(trajectory traj, cstring attr_field_name
5
%4
SRR ik
traj 7RSI

attr_field_name |¥8&MBMEZFR,

SR IR R PR 7 B
il

select st_attrNullFilter (ST_makeTrajectory('STPOINT'::leaftype, '
LINESTRING(-179.48077 51.72814,-179.46731 51.74634,-179.46502 51.74934
,—179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.
44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.
81941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179



.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry,
ARRAY['2017-01-15 09:06:39'::timestamp,'2017-01-15 09:13:39"','2017-01
-15 09:14:48','2017-01-15 09:16:28','2017-01-15 09:17:48"','2017-01-15
09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28"','2017-01-15 09
:34:40','2017-01-15 09:36:59','2017-01-15 09:38:09','2017-01-15 09:39
:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 09:48:49
','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading
" {"type": "float", "length": 4, "nullable" : true,"value": [23.0,23
.0,23.0,null,21.0,21.0,null,72.0,72.0,null,73.0,74.0,73.0,73.0,null,73

.0]1}}}' ), 'heading');
st_attrnullfilter

{"trajectory":{"version":1,"type" :"STPOINT","leafcount":4,"start_time
":"2017-01-15 09:16:28","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","2017-01-15 09:36:59","2017-01-15 09:
48:49"] ,"attributes":{"leafcount":4,"heading":
{"type":"float","length":4,"nullable":true,"value": [null,null,null,

null]}}}}
(1 row)

6.6.38 ST_attrNotNullFilter
R PURBIET R, I A A IS, 5 5] X e 52y R i s,

BE
trajectory ST_attrNotNullFilter(trajectory traj, cstring attr_field
_name) ;
trajec%ory ST_attrNotNullFilter(trajectory traj, cstring attr_field
_hame) ;
S8
SR fifiid
traj Budi4,
attr_field_name |f8&METERFR,
iR
XFH R R P B
il

select st_attrNotNullFilter (ST_makeTrajectory('STPOINT'::leaftype,
LINESTRING(-179.48077 51.72814,-179.46731 51.74634,-179.46502 51.74934
,—179.46183 51.75378,-179.45943 51.75736,-179.45560 51.76273,-179.
44845 51.77186,-179.43419 51.78977,-179.41259 51.81643,-179.41001 51.
81941,-179.40751 51.82223,-179.40497 51.82505,-179.40242 51.82796,-179



.39981 51.83095,-179.39734 51.83398,-179.39499 51.83709)'::geometry,
ARRAY['2017-01-15 09:06:39'::timestamp,'2017-01-15 09:13:39"','2017-01
-15 09:14:48','2017-01-15 09:16:28','2017-01-15 09:17:48"','2017-01-15

09:19:48','2017-01-15 09:23:19','2017-01-15 09:30:28"','2017-01-15 09

:34:40','2017-01-15 09:36:59','2017-01-15 09:38:09','2017-01-15 09:39

:18','2017-01-15 09:40:40','2017-01-15 09:47:38','2017-01-15 09:48:49

','2017-01-15 21:18:30'], '{"leafcount": 16, "attributes" : {"heading

" {"type": "float", "length": 4, "nullable" : true,"value": [23.0,23
.0,23.0,null,21.0,21.0,null,72.0,72.0,null,73.0,74.0,73.0,73.0,null,73
.0]3}}' ), 'heading');

st_attrnotnullfilter

{"trajectory":{"version":1,"type" :"STPOINT","leafcount":12,"
start_time":"2017-01-15 09:06:39","end_time":"2017-01-15 21:18:30","
spatial":"LINESTRING(-179.48077 51.72814,-179.46731 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","2017-01-15 09:17:48","2017-01-15 09:19:
48" ,"2017-01-15 09:30:28","2017-01-15 09:34:40

" "2017-01-15 09:38:09","2017-01-15 09:39:18","2017-01-15 09:40:40","
2017-01-15 09:47:38","2017-01-15 21:18:30"],"attributes":{"leafcount":
12,"heading":{"type":"float","length":4,"nulla
ble":true,"value":[23.0,23.0,23.0,21.0,21.0,72.0,72.0,73.0,74.0,73.0,
73.0,73.0]131}3}}

(1 row)

6.6.39 ST_trajAttrsMeanMax
HRIEMEAN-MAXSE, HHE AN BB SHE R K HE.

E
SETOF recrod ST_trajAttrsMeanMax(trajectory traj, cstring attr_field
_hame, out interval duration, out float8 max);
28
SRR ik
traj BN,
attr_field_name faE B,
e

Mean-Max 5Ll — M 0, iR HE AN EE DREIEER-ME, BRI
Wi KAH.



Nl

]
.
—

-

RO integerfifloat R B EE AR BIEEARENINULL,

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]1}3}}') a)

Select st_trajAttrsMeanMax(a, 'velocity') from traj;
st_trajattrsmeanmax

"@ 1 hour",135)

"@ 2 hours",130)

"@ 3 hours",127.5)

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 T max

__________ +_______
01:00:00 | 135
02:00:00 | 130
03:00:00 | 127.5



(3 rows)

6.7 Z=[a] X R FI &

6.7.1 ST _intersects
Fe R I X T ST BRI T LA PR 238 Wl 75 M2,

EE

boolean ST_intersects(trajectory traj, tsrange range, geometry g);
boolean ST_intersects(trajectory traj, timestamp tl, timestamp t2,

geometry g);

s
SRR ik
traj Budi4,
t1 JHGGIN L,
t2 SR ),
range I 1E) B
g JUIHA,
ANl

Select ST_intersects(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00',

LINSTRING(® 0, 5 5, 9 9)'::geometry) from traj_table;

6.7.2 ST_equals

TR I 1) DX i) A2 B ) LAv P FES 2 Wl 2 5 R I

EE

boolean ST_equals(trajectory traj, tsrange range, geometry g);
boolean ST_equals(trajectory traj, timestamp tl, timestamp t2,

geometry g);

28
SEAPR iR
traj Budi4,
t1 FFAG IS,
t2 5N ),




ANt

AR fifiid
range I 1) B
g JUTR R,

Select ST_equals(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00', '
LINSTRING(® 0, 5 5, 9 9)'::geometry) from traj_table;

6.7.3 ST_distanceWithin

B

Nl

6.8

TR I 1] DX i R R B i 22 LD b RAE TR B I 2 .

boolean ST_distanceWithin(trajectory traj, tsrange range, geometry g,

float8 d);

boolean ST_distanceWithin(trajectory traj, timestamp tl, timestamp t2
, geometry g, float8 d);

SRR fifiik
traj U,
t1 JHEI ),
t2 SR I ),
range IRF ) B

g JIRCIPLE 8
d FHE,

Select ST_distanceWithin(traj, '2010-1-1 13:00:00'
', '"LINSTRING(®@ ©, 5 5, 9 9)'::geometry, 10) from

/.

= a1

)

'2010-1-1 14:00:00
traj_table;




6.8.1 ST intersection
£ I W BB RN 22 52 100 LT R T AR TR, IR B A A B U A %

EE
trajectory[] ST_intersection(trajectory traj, tsrange range, geometry
%3;jectory[] ST_intersection(trajectory traj, timestamp t1, timestamp
t2, geometry g);
2
SHAHW filiid
traj Budi4,
t1 JFGRIR L,
t2 SR ),
range I ] B
g JUFIAR,
123U
GERIE LD RRA U R A 2 A2, WHR R4,
ANt

Select ST_intersection(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00',
"LINSTRING(® 0, 5 5, 9 9)'::geometry) from traj_table;

6.8.2 ST_difference
84y I T B OB R A R A T LA S AT AR, 3 IR 2 AR B .

E
trajectory ST_difference(trajectory traj, tsrange range, geometry g);
trajectory ST_difference(trajectory traj, timestamp tl, timestamp t2,
geometry g);

25
SHAHW ik
traj Budi4,
t1 PR LN

t2 LRI,




SHHW ik

range I 1) B

g JIRCPLE

ANt

Select ST_difference(traj, '2010-1-1 13:00:00', '2010-1-1 14:00:00',

LINSTRING(® 0, 5 5, 9 9)'::geometry) from traj_table;

6.9 a1t

6.9.1 ST_nearestApproachPoint
SRR ) B B RS 5 4 T LRI S AR A5 L

EE

geometry ST_nearestApproachPoint(trajectory traj, tsrange range,
geometry g);

geometry ST_nearestApproachPoint(trajectory traj, timestamp t1,
timestamp t2, geometry g);

5
SRR ik
traj i BUYSE
t1 IR G
t2 SR I ),
range I il B2 .
g JUFIAR,
5l

Select ST_nearestApproachPoint(traj, '2010-1-1 13:00:00', '2010-1-1 14

:00:00', 'LINSTRING(® ©, 5 5, 9 9)'::geometry) from traj_table;

6.9.2 ST_nearestApproachDistance
FEE I ) BRI 55 2458 T LT G5 B

EE

float8 ST_nearestApproachDistance(trajectory traj, tsrange range,
geometry g);




float8 ST_nearestApproachDistance(trajectory traj, timestamp t1,

timestamp t2, geometry g);

28
SR ik
traj Budi4,
t1 FFGIY ],
t2 5N ),
range ) B
g JUTN A,
]l

'2010-1-1
traj_table;

Select ST_nearestApproachDistance(traj,

'2010-1-1 13:00:00',
14:00:00"',

"LINSTRING(O® 0, 5 5, 9 9)'::geometry) from

6.10 BF=S X R FIER

6.10.1 ST _intersects
S I A X R B0 B LR B 22 TS,

EiE
boolean ST_intersects(trajectory trajl, trajectory traj2);
boolean ST_intersects(trajectory trajl, trajectory traj2, tsrange
range) ;
boolean ST_intersects(trajectory trajl, trajectory traj2, timestamp tl

, timestamp t2);

28
SHHW ik
traj i/RUDUE IS
t1 TG 1l
t2 S I,
range I TR B




Nl

Select ST_intersects((Select traj from traj_table where id=1), (Select
traj from traj_table where id=2), '2010-1-1 13:00:00', '2010-1-1 14:
00:00");
6.10.2 ST_equals
i€ I 1) X [ P BE 1A B 225 Tl & 5 AH 3%
EiE
boolean ST_equals(trajectory trajl, trajectory traj2, tsrange range);

boolean ST_equals(trajectory trajl, trajectory traj2, timestamp t1,
timestamp t2);

B
SRAW filiid
traj UENR,
t1 FHGIT Il
t2 SR ],
range I T B2
5l

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');

6.10.3 ST_distanceWithin
FiasE I I X IR B 1 B2 FUB B2 R S TERE PR 2 .
E
boolean ST_distanceWithin(trajectory trajl, trajectory traj2, tsrange
range, float8 d);

boolean ST_distanceWithin(trajectory trajl, trajectory traj2,
timestamp tl, timestamp t2, float8 d);

28
SRHW ik
traj /R UE S
t1 JF4EI Tl
t2 P S




SHHW ik

range I 1) B

d TR B

ANt

Select ST_distanceWithin((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', 100);

6.10.4 ST_durationWithin
i IS T DX ) I8 B LRI B 223 5 B wid (22 IAH 28 530) IR WU AH 2E R S AR RS 2 IN ) IX Rl P,
EiE
boolean ST_durationWithin(trajectory trajl, trajectory traj2, tsrange
range, interval i );

boolean ST_durationWithin(trajectory trajl, trajectory traj2,
timestamp tl, timestamp t2, interval 1i);

28
SRR ik
traj Budi4,
t1 FUGIF ],
t2 5N ),
range I ] B
i I 8] ) Bt
iR

QSR REIHIRIN R, AR AN R E ZRBA T & 20K,
Tl

Select ST_durationWithin((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', INTERVAL '30s');

6.11 By== b 18



6.11.1 ST intersection
SEI A BB LRI 2501 7 0 2B I 25 9B % % 2 IR % Al Intersection b B,

EE

geometry ST_intersection(trajectory trajl, trajectory traj2, tsrange
range) ;

geometry ST_intersection(trajectory trajl, trajectory traj2, timestamp
tl, timestamp t2);

S
SRR fiiik
trajl X %1,
traj2 Budnr52,
t1 FHAGIN ],
t2 ShAEIN ],
range I 1) B

5l

Select ST_intersection((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'");

6.12 BY= 41t

6.12.1 ST_nearestApproachPoint
FaARIN R BRI BIIE LRI 20 PR B ARG 5 L

EE

geometry ST_nearestApproachPoint(trajectory trajl, trajectory traj2);
geometry ST_nearestApproachPoint(trajectory trajl, trajectory traj2,

tsrange range);

geometry ST_nearestApproachPoint(trajectory trajl, trajectory traj2,

timestamp tl, timestamp t2);

s
SR fifiid
trajl 7IRUYE

traj2 BB 42,




SHHW ik

t1 JHGIN L,
t2 SR ),
range I 1E) B

Nl

Select ST_nearestApproachPoint((Select traj from traj_table where 1id
=1), (Select traj from traj_table where id=2), '2010-1-1 13:00:00', '

2010-1-1 14:00:00"');

6.12.2 ST_nearestApproachDistance
SRR R B LRI 2 i 8 S AR B B

EE

float8 ST_nearestApproachDistance(trajectory traj,
float8 ST_nearestApproachDistance(trajectory traj,
tsrange range);

float8 ST_nearestApproachDistance(trajectory traj,
timestamp tl, timestamp t2);

trajectory traj2);
trajectory traj2,

trajectory traj2,

58
SR fiiik
trajil w41,
traj2 BB 2,
tl JFURIN ],
t2 SR ],
range I 1E) B

5l

Select ST_nearestApproachDistance((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'");

6.13 FEEEINE




6.13.1 ST_length
PRI — RIS TR K, Bk,

BE
float8 ST_length(trajectory traj, integer srid default 0);
B
SRR ik
traj IRUDTE
sird P bR RIS EE, BN (4326) .
ik
RPEPBsridfA TR E, Ahohk; il trajectory R fisridif, WMiitrajectory
MR sridll, s EBSEsridigE, MBsirdiARR), B INsrid 94326,
5l

select st_length(traj) from traj where 1id = 2;
st_length

13494 .6660605311
(1 row)

6.13.2 ST _euclideanDistance
ML AP G 2 IR AN LA B

E

float ST_euclideanDistance(trajectory trajl, trajectory traj2);
%4

SRR ik

trajl B4,

traj2 i w42,
U

PR CERT 1 b EL AR P,



Nl

Select ST_euclideanDistance((Select traj from traj_table where id=1),
(Select traj from traj_table where id=2));

6.13.3 ST_mdistance
B G PR A R R S I A G L B S B

EiE

float[] ST_mdistance(trajectory trajl, trajectory traj2);
2

SRR Tk

trajl B RZ 1,

traj2 dx42,
12U

ARG bR ELAE B,
Nl

Select ST_mDistance((Select traj from traj_table where id=1), (Select
traj from traj_table where id=2));

6.14 tBIAE 3R

6.14.1 ST_lcsSimilarity
HRIETLCSS (Longest Common Sub Sequence) HIANIM SIS IFIRUE,

E
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'");

%4
SRR ik
trajl B4 1,

traj2 uadxig2,




SRR iR
dist PR ZBINE R A2, MK,
lag PA R Z AR I ) 28 2,
unit PRy, eV MME:
. IMI : *
- 'KM": K
- 'D': JE, HAarsusEh WGS84 (4326) il

LCSSHTHRERIVAIE TS, FIT AW A B U2 15— B0 5 GG 2 i B BRI ] g
Ho IBRINESSRN G AP B

f

[E \)

y N

EREpEERRL, 3, 6 FFAERR, B 3,
HHtrajectory W gh e fisridf, WitrajectoryXgitisridif, WEKIAN4326,
il

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 33.588305 55.3)'::geometry,

ARRAY['2010-01-01 11:30'::timestamp, '
2010-01-01 11:31', '20160-01-01 11:32', '2010-01-01 11:33','20160-01-01
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 33.588305 55.3) '::geometry,

ARRAY['2010-01-01 11:29:58'::timestamp, '
2010-01-01 11:31:02', '2010-01-01 11:33', '2010-01-01 11:33:09','2010-
01-01 11:34','2010-01-01 11:34:30'], NULL) b)
Select st_LCSSimilarity(a, b, 100) from traj;

st_lcssimilarity



(1 row)

With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.
588163 54.87 , 114.000535 33.588235 54.85 , 114.000447 33.588272 54.
69 , 114.000348 33.588287 54.73 , 114.000245 33.588305 55.26 , 114.
000153 33.588305 55.3)'::geometry,

ARRAY['2010-01-01 11:30'::timestamp, '
2010-01-01 11:31', '2010-01-01 11:32', '2010-01-01 11:33','2010-01-01
11:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.

588163 54.87 , 114.000535 33.578235 54.85 , 114.000447 33.578272 54.
69 , 114.000348 33.578287 54.73 , 114.000245 33.578305 55.26 , 114.
000163 33.588305 55.3)'::geometry,

ARRAY['2010-01-01 11:29:58'::timestamp, '
2010-01-01 11:31:02', '20160-01-01 11:33', '20160-01-01 11:34:15','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

6.14.2 ST_lcsDistance
HRIEFLCSS (Longest Common Sub Sequence) BIEMMFPUBIHFEE,

B
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');
%4
SRAWR ik
trajl B4 1,
traj2 i w42,
dist PRZ MR A 2, ROk,
lag PR TR R ) 25 22,
unit PEESANL, SRVFRAMMA:
. 'Ml : *
- '"KM": 2K
- 'D': B, HAawzms% )l WGS84 (4326) Hhidfd
U

LCSSH TR ERIIAIL A, FIF AW A2 U2 15— B0 5 A G = ) B BRI ) g
%‘O



Nl

BIEFERZ 1- (LCSS) / min(leafcount(trajl), leafcount(traj2).

4 S

3

=
F: !
.. F/)
Mt

f—

LAY

P

EEbEERRL, 3, 6FFAER, LCSSHEE NI, 459 M1-3/5=0.4,
HHtrajectory R fisridf, WftrajectoryfREFisridfd, MERIA 4326,

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 33.588305 55.3)'::geometry,

ARRAY['2010-01-01 11:30'::timestamp, '
2010-01-01 11:31', '2010-01-01 11:32', '20160-01-01 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 33.588305 55.3)'::geometry,
ARRAY['2010-01-01 11:29:58'::timestamp, '
2010-01-01 11:31:02', '2010-01-01 11:33', '2010-01-01 11:33:09','2010-
01-01 11:34','2010-01-01 11:34:30'], NULL) b)
Select st_LCSDistance(a, b, 100) from traj;
st_lcsdistance
0.666666666666667
(1 row)

With traj AS (

Select ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000528 33.
588163 54.87 , 114.000535 33.588235 54.85 , 114.000447 33.588272 54.
69 , 114.000348 33.588287 54.73 , 114.000245 33.588305 55.26 , 114.
000153 33.588305 55.3)'::geometry,

ARRAY['2010-01-01 11:30'::timestamp, '
2010-01-01 11:31', '20160-01-01 11:32', '20160-01-01 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 33.588305 55.3)'::geometry,

ARRAY['2010-01-01 11:29:58'::timestamp, '
2010-01-01 11:31:02', '2010-01-01 11:33', '2010-01-01 11:34:15','2010-
01-01 11:34:50','2010-01-01 11:34:30'], 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 33.588305 55.3)'::geometry,

ARRAY['2010-01-01 11:30'::timestamp, '
2010-01-01 11:31', '2010-01-01 11:32', '2010-01-01 11:33','2010-01-01
11:34','2010-01-01 11:35'], NULL) a,

ST_makeTrajectory('STPOINT', 'LINESTRINGZ(114.000529 33.

588163 54.87 , 114.000535 33.578235 54.85 , 114.000447 33.578272 54.
69 , 114.000348 33.578287 54.73 , 114.000245 33.578305 55.26 , 114.
000163 33.588305 55.3)'::geometry,

ARRAY['2010-01-01 11:29:58'::timestamp, '
2010-01-01 11:31:02', '20160-01-01 11:33', '20160-01-01 11:34:15','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

b
st_Tlcsdistance

0.666666666666667
(1 row)

6.14.3 ST _lcsSubDistance

EE

HHLCSSHIBE S traj L{EIX BYUZE L B,

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 default 'M');
SRR ik
trajl B4 1,
traj2 iz w42,
dist PR Z IR A 2, BN,
lag PA R Z AR I ) 28 2,
unit PEEANE, SVFRATME:
. IMI . *
- 'KM": K
- ‘D' B, HawramZ%k WGS84 (4326) FhidifEi

AR 5 LCSSHUZ BN BIATHIZ 1 P s 5 LCSSHUZ B i B EEBIE 2
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FEYP R [2,3,5] W LCSSHUIZEL, BiZ1 5 o MAEIEE N (2,3,4,5], REIRES R N1-3/4,
BUEBUNRIILCSSHIZ 5 P 1 P Y5,
HHtrajectory R fisridi, W trajectory R %A srid{d, WERIAN4326,

AN

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 33.588305 55.3)'::geometry,

ARRAY['2010-01-01 11:30'::timestamp, '
2010-01-601 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 33.588305 55.3) '::geometry,

ARRAY['2010-01-01 11:29:58'::timestamp, '
2010-01-01 11:31:02', '2010-01-01 11:33', '2010-01-01 11:33:09','2010-
01-01 11:34','2010-01-01 11:34:30'], NULL) b)
Select st_LCSSubDistance(a, b, 100) from traj;

st_Tlcssubdistance
0.66666666666666666667
(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 33.588305 55.3)'::geometry,

ARRAY['2010-01-01 11:30'::timestamp, '
2010-01-01 11:31', '20160-01-01 11:32', '20160-01-01 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 33.588305 55.3)'::geometry,



ARRAY['2010-01-01 11:29:58'::timestamp, '
2010-01-01 11:31:02', '2016-01-01 11:33', '20160-01-01 11:33:09','2010-
01-01 11:34','2010-01-01 11:34:30'], NULL) b)
Select st_LCSSubDistance(a, b, 100, 1interval '30 seconds') from traj;
st_lcssubdistance

0.666666666666667
(1 row)

6.15 %=

6.15.1 ganos.trajectory.attr_string_length
BB A IR MR K,

R
attr_string_lengthJ}integerds#l,
AN

Set ganos.trajectory.attr_string_length = 32;



7 Trajectory E={E3E%

ERASENIERSI

ARG IREMREWRE, FTEARIEN R AR SEIRG . TE PR BEI
HUAPRGI:

- BRIRG . HEPUBR B RTE RN RG], &S RERPURE MTEETE O

- BRG] REDS OB RYEE N RG], &S N E PR VSR D

- EEARG]: EVINERERS], EE R R E R,

—— QIR TR B R RG], RS REIE . _ .
create index tr_spatial_geometry_index on trajtab using gist (
st_trajectoryspatial(traj));

~~ QAR TR B, i i , o ,
create index tr_timespan_time_index on trajtab using gist (st_timespan
(traj));

—— QLT RR AR B 1 I )

create index tr_starttime_index on trajtab using btree (st_starttime(

traj));
create index tr_endtime_index on trajtab using btree (st_endtime(traj

))s

-—Hietldbtree_gisty @

create extension btree_gist;

—-gtvibtree_gist f4aMR, ik, X0 AR , o
create index tr_traj_test_stm_etm_sp_index on traj_test using gist (
st_starttime(traj),st_endtime(traj),st_trajectoryspatial(traj));

RAGENSXE

Wi S FT S I8, B R PP B R AT, SBORIRAERSIER, A, &)
HIER I X R R R R B =

53 X #1555 PostgreSQL U H 4 X MR FEH,
HMERF T RREREN
PuBEE P AR BT RENE, 2SBHERERIRIAITERE TR

© AR FRFERONEE N, W DO TROR, SRR TR ;
- QSRTCIREE R AE I AT IRENE, nHRE AT HIAEOA K, R MR .

BRI BB K T TR
- BRETFHRIUBIARE 32


https://www.postgresql.org/docs/current/ddl-partitioning.html

Set ganos.trajectory.attr_string_length = 32;

RAMENDERIET
EATHE R R BB, RIS I
RARKEGREER

1z4 JEAR RS MM EAR RN, RAERNERARAE R PITERE. GEREEMz4R455
&, BEEIEmE:
- BREMHZ4 R4

Set toast_compression_use_1z4 = true;

—— fEfpgBINEAR R

Set toast_compression_use_1z4 = false;
AUREN AN BRI R R z4) 545 5%, BB BT
—= B L z4 %45

Alter database dbname Set toast_compression_use_1z4 = true;

—— BRIEE B

Alter database dbname Set toast_compression_use_1z4 = false;



8 Trajecotry &% Il [n])

INAHE AT REIE R R AT R ?
FHl ST_MakeTrajectory fis e Enl LR HEATONPUB X R, BeBT5IRUT:
-— QYR

create extension ganos_trajectory cascade;

- QIR - ,
create table points(id integer, x float8, y float8, t timestamp, speed

float8);
insert into points values(1l, 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);

-— R R

create table traj(id integer, traj trajectory);

—— fABE
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 1id) as vy,

array_agg(t order by id) as t,

array_agg(speed order by 1id) as s

From points) a;

R EHEHIST_MakTrajectoryfiE R IR H R ERELM?

R RS AW IST_MakeTrajectory FEISEAF S M TR, ol UETAE XY R, Bl
B RAE240Int8, 24 Mloat4 M1 timestamp SR JEYE, W BARIE N A9 PR %L :

CREATE OR REPLACE FUNCTION ST_MakeTrajectory(type leaftype, x float8
[1, y floats[] ,
srid integer, timespan timestamp[],attrs_name cstring
[1, attrl int8[],
attr2 int8[], attr3 float4[], attr4 float4[], attr5
timestamp[])
RETURNS trajectory
AS 'S$libdir/libpg-trajectoryl6','sqltr_traj_make_all_array'
LANGUAGE 'c' IMMUTABLE Parallel SAFE;

Hrhhie N SEONEERNSE, RSNSEOH P B XHPURIE MR, (RN B
& SCRY R E R B

SNMAT RV 0325 RSB NN 3 22 2
f#iH ST_append A A B ML, ST_append FEEGHE AT

trajectory ST_append(trajectory traj, geometry spatial, timestampl[]
timespan, text str_theme_json) ;



trajectory ST_append(trajectory traj, trajectroy tail)

B, 3T AR APUETRIB IR TR

- QIR ,
create extension ganos_trajectory cascade;

- AR

create table points(id integer, x float8, y float8, t
float8);

insert into points values(l, 128.1, 28.1, '2019-01-01
insert into points values(2, 128.2, 28.2, '2019-01-01
insert into points values(3, 128.3, 28.3, '2019-01-01

insert into points values(4, 128.4, 28.4, '2019-01-01
- EsE o

create table traj(id integer, traj trajectory);

- K o :

insert into traj(id, traj)

select 1,

.
)

timestamp,

00:00:00'
00:00:01"
00:00:02'
00:00:04'

. e v

speed

100);
101);
102);
103);

ST_MakeTrajectory('STPOINT'::leaftype, x, y, 4326, t, ARRAY['speed

'], NULL, s, NULL)

FROM (select array_agg(x order by 1id) as x,
array_agg(y order by id) as vy,
array_agg(t order by 1id) as t,
array_agg(speed order by id) as s

From points) a;

~= HAFHUE 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);

—— ST E RS
With point_traj as (

select ST_MakeTrajectory('STPOINT'::leaftype, x, y, 4326, t, ARRAY['

speed'], NULL, s, NULL) AS traj
FROM (select array_agg(x order by id) as x,
array_agg(y order by id) as vy,
array_agg(t order by id) as t,
array_agg(speed order by 1id) as s
From points WHERE ID = 5) a

)

Update traj

set traj = ST_append(traj.traj, a.traj)
From point_traj a

WHERE traj.ID=1;

—— AR R R s a LR BLS R
With point_traj as (

select ST_MakeTrajectory('STPOINT'::leaftype, ARRAY[128.5::float8],

ARRAY[28.5::float8], 4326, ARRAY['2019-01-01 00:
timestamp],

ARRAY [ 'speed'], NULL, ARRAY[106::float8], NULL)
)

Update traj

set traj = ST_append(traj.traj, a.traj)
From point_traj a

WHERE traj.ID =1;

- R RS

00:05"::

AS traj



With point_traj as (
select ST_MakeTrajectory('STPOINT'::leaftype, x, y, 4326, t, ARRAY['
speed'], NULL, s, NULL) AS traj
FROM (select array_agg(x order by id) as x,
array_agg(y order by id) as vy,
array_agg(t order by id) as t,
array_agg(speed order by 1id) as s
From points WHERE ID > 5 ) a

)

Update traj

set traj = ST_append(traj.traj, a.traj)
From point_traj a

WHERE traj.ID =1;

snfaI B AL IE4EThRE?

lz4 JRGEIER —MIREIIRG RIS, A E RGBS R PITERE . QR E Rz 54558
&, BERTE:

—- REMAz4 R4

Set toast_compression_use_1z4 = true;

—— i peBiMNRA TR

Set toast_compression_use_1z4 = false;
MR AN BRI Rz B985, R
-— BRI Lz g

Alter database dbname Set toast_compression_use_1z4 = true;

—— BREE BT

Alter database dbname Set toast_compression_use_1z4

false;

Mg EF R RXBEMRIAKE?
gucEfganos.trajectory.attr_string_length il P E AP, BB AU R:

Set ganos.trajectory.attr_string_length = 32;

A EENBENEKRE (&/IME/FHE) ?
HREANBIERERE (B/ME/ FME) , J5iikms:

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,"value":[1,100]},"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,truel]}}}}'::trajectory a)
select avg(v) from

Select unnest(st_trajAttrsAsInteger(a, 'velocity')) as v from traj
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9.1 GeoServer

9.1.1 GeoServerfg7T

GeoServer;2OpenGIS Web/lR 55 RETEINI2EESZI, FIH GeoServern] BLJ5 K & 1 Hi e 54
#, SVFHPYRIEEIREI TR, ER, fALRME, @idGeoServern] PATEH P 2 MITHIE L =
SHHAEEE. GeoServerIf A WMSHIWFSHAOGCHIERHE, X<FiPostgreSQL. Shapefile
. ArcSDE, Oracle. VPF, MySQL, MapInfo, F34% LR ; [RINHENSIE M 2% HL = it
Hjpeg. gif. png. SVG. KMLHEH, GeoServerfigiiafiE(LMILF)2EE/ServletEFsi 2
Lk, ik AMapBuilder X #fAJAX¥HuE % FiOpenLayers, FRitZAMNEEEETF 2 HARRE,

REGATH

Tomcat+Geoserver+RestAPI5e¥E &4y
9.1.2 X% /1 1a%#E

il GeoServer A GanosH ¥ JLITEHE
ARINEHER

1. ¥IFGeoServer, EFEEIRLEN,


http://ganos-driver.oss-cn-hangzhou.aliyuncs.com/apache-tomcat-8.5.34-with-ganos.zip

B E MySQL filt I B | 9 NGS5 Kedii

2. AR EE7iE, EEPostGIS,

GeoServer

XTFHRE

JL REERRS
GeoServerf HiE

B RRRAN
& xT GeoServer
¢ Process status | (<<l <|[1][>]] >

B | BiExR
| Layer Preview ()

) EIETEE

&
&
El= L .
&
&

_ B4 i
Y Styles '
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o BdEE MySQL hig I B | 9 NGS5 Kedii

MiER SRR

ARAI—T TR R EEHRETR

PostGIS
PostGIS Database

- FHEENEFER
TERX *

poc ¥
FURIR2 R *

beijing
15BH

9 =8

ERSE

host *

pgm-2zeZ2m84° o = .| | aliyuncs.com

port *
3432

database

ganos

schema

public

user *

ganos_test

passwd
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REST API

JUnEBE kA5, GeoServerf#ftZa% M. VilIIREST APIL, 52 W B
9.1.3 K7t

i3 GeoServer &4 GanosH M £
AINEEIR

1. ¥IFGeoServer, EFEIELEN,


https://docs.geoserver.org/latest/en/user/data/database/postgis.html

o BdEE MySQL hig I B | 9 NGS5 Kedii

2. B BETE G, % GanosRaster(PG/PolarDB),

GeoServer

XTFHRE

L RS
GeoServerf HiE

B RRRAN
& xXTF GeoServer
¢ Process status << |[<]|[1][>]] >>

B L BiExR
2| Layer Preview () =

I EE4H M
“P Styles

FEZERIR

AL SR EEENRERET
L BEERE

GeoServerfig &
= RRBR sREHIER

@ XTF GeoServer

[d Directory of spatial files (shapefiles) - Takes a directory of shapefiles and exposes it as a data store

iR
~ X [ GeoPackage - GeoPackage
i}:’gpre‘”ew (1 PoStGIS - PostGIS Database
) Mt [ PostGIS (JNDI) - PostGIS Database (JNDI)
" EE [ Properties - Allows access to Java Property files containing Feature information
@ ERA (1 Shapefile - ESRI(tm) Shapefiles (*.shp)
\»9 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).
oyl HEBIRR
:E x:’ls'l's l ArcGrid - ARC/INFO ASCII GRID Coverage Format
& wMs | @ GanosRaster(PG/PolarDB) - Provides access to the rasters stored in PostgreSQL/PolarDB powered by Ganos extensions ]
GeoPackage (mosaic) - GeoPackage mosaic plugin
"B 1 GeoTIFF - Tagged Image File Format with Geographic information
EES: # ImageMosaic - Image mosaicking plugin
2 @ WorldImage - A raster file accompanied by a spatial data file
E mzsxipn HAOHEE
Tile Caching ~
B Tie Layers B WMS - BiE—MEERMIEHERS

@ Caching Defaults 1 WMTS - Cascades a remote Web Map Tile Service
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E Layer Preview
T
BRI
EE

- EEH

¥ Styles

AR5

& wcs
&5 WFS
& wwmrts
& wMs

wE
8 £
S A
D ma%inm

Tile Caching

8 Tile Layers

& Caching Defaults

&l Gridsets

== Disk Quota
BlobStores

Security

&~ Settings
Authentication

| Passwords

£&® Users, Groups, Roles

TR *
cite

HURIRBR *

<>

BtEA

8 =/

ERSH

host *

port *

database *

username *

password *

schema *

public

table *

column name *

rast
Data
I Services filter *
id=1
R SSH
I8 name
EPSG Code
EPSG:4326 ... | EPSG:WGS 84...
SEBIIAT,
SEATR fifiid N/l
host Bl (IPsKRDSHEHHE | xxxxxxx.pg.rds.aliyuncs.
i) com
port B m IS, 3432
database BRPELATR, rasterdb
username BErEH P44, pguser
password B R, 123456
schema FPifEschema, il hpublic




SHHW Tk il

table W fE R 4o raster_table
column name W& 5255 raster_column
filter WS RIS IESAF, ASQL iE |id=18kname="srtm'

fhiwhere& .  WIHAF
GBI 2, SR
FHE—1

name geoserver BnHHE# R, | myraster

REST API

- $#ZI1: http://host:port/geoserver/rest/workspaces/{fworkspace}/coveragestores
- J1i%: POST
- 28

- workspace: C&dirworkspacefF§,
- datastore body: RBIENT, Hetype WIS, urlHHEPHE = pg/polardbityifH:
28 (jsonks)

{

"coverageStore": {

"name'": '"<datasource_name>",

"type": "GanosRaster (PG/PolarDB)",

"enabled":"true",

"workspace":"<wokrspace>",

"url": "{\"column\":\"<raster_colunm>\",\"database\":\"<
database_name>\",\"filter\":\"<raster_filter>\",\"host\":\"<
pg_host>\",\"name\":\"<public_name>\",\"password\":\"<user_passw
ord>\",\"port\":<pg_port>,\"schema\":\"<schema_name>\",\"ss1l\":
false,\"table\":\"<raster_table_name>\",\"userName\":\"<user_name>
\",\"valid\":true}"

}

}
BB IR R B

{
"coverageStore": {

"name": "srtm",

"type": "GanosRaster (PG/PolarDB)",

"enabled":"true",

"workspace":"test",

"url": "{\"column\":\"rast\",\"database\":\"test_db\",\"filter
\":\"name="srtm'\",\"host\":\"pgm-xxxxxxxx.pg.rds.aliyuncs.com\",\"
name\":\"srtm_image\",\"password\":\"xxxx\",\"port\":3432,\"schema
\":\"public\",\"ss1l\":true,\"table\":\"raster_table\",\"userName\":\"
raster_user\",\"valid\":true}"

}
+
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10.1 QGISiAirlGanos

QGIS (FFrQuantum GIS) 2RI FHHAAFRDF RS mSsEKF, ZHRZMRER. MR
FBRPEE BT, I SRRl e, A8, g, J0bT DU ENRI BRI,

BIEGanosiEiE

1. H#Z%O#PostGIS Connection, HARLELIZE, riidiTest Connection,

® @® (.} Create a New PostGIS Connection

oD Connection to ganos_geometry was : (]

,,,,,,,,,,,,

Connection Information

Name ganos-geometry|

Service

Host pgm .pg.rds.aliyuncs.com
Port 3432

Database ganos_geometry
SSL mode = disable T ]

Authentication

| Configurations [i:EE1]

Choose or create an authentication configuration

No authentication & )

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 “

SR,

28 e
Name H € %4

Host BB IPHEAEEERDS/POLARDBA ML, wf BAMEEHI & ik
%

Port BEPEIEI G ik, ] ORI & IR
Database TR B4

SSL Mode SSLIM&EIRZ, ZEfEDisable,




= BHE MySOL fit

IR [ 10 S

2. ARV GanosBHRE, Wonth CARBEIRELHI LU LA FRERIER, Wdifai=meE
2, Brpite, &A. iGanosHgZE RIEHE,

NCEBRRNSLL S BPPRLBHNES.
ROV LM/ BB A SD b D00 w0

00 Bromser

=N = Wl

QeYT*o
o

User
(9 cert_override.txt
» 0 /Volumes
@ GeoPackage
/# SpatiaLite
v @ PostGIS
¥ = ganos-geometry
v B public
/" #b% polyline
02 SR _region
7 HE_point
» P mssqQL
» [0 D82
@ WMS/WMTS

L

CAmY Gyt

roads
* HE_point
[ 1R region
— ¥ _polyline

<R

©®  Processing Tookox
0B 3

Q search...

¥ Recently used
B Clip raster by extent
% Translate
W, Build overviews (p...
3 Multipart to single...

» @ Cartography

» @ Database

» @ File tools

» @ Graphics

» @ Interpolation

> @ Layer tools

» @ Network analysis

» @ Raster analysis

» (@ Raster terrain analysis

» (3 Raster tools

» @ Vector analysis

> @ Vector creation
» @ Vector general
» @ Vector geometry
» @ Vector overlay
» @ Vector selection
» @ Vector table
» da GDAL
» & GRASS

#s Models
> SAGA

A Scripts

Q Type to locate (38K)

117.334,39.779
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10.2 uDigifialGanos

uDig/E RIS M GISH AT RHER, nlLUEfT2MBE (shpiEScfr) Kgife
MER, SERFOpenGISkidE, WHHKMGIS, M2kl k55 a5 MILE P RERR 55 a5 A+
s, uDigh it ¥ —/@ M java -6 R AT IRALC S 5 22 I BT RR

tlEGanosiEiE
1. fE8kPE S %S Layer > Add Data,

Data Sources

Connect to a PostGIS Server.

(G ArcSDE

0 pB2

[ﬁ DataStore

@ Files

<7 JGrass Workspace Wizard

4 Map Decoration

S& MySQL host

Ffi NASA WorldWind Configuration Files

([ Oracle Spatial

5 PostGIS

ﬁWeb Feature Server

i Web Map Server

B web Map Server Tile Cache (WMSC)

i Web Map Tiles (OpenStreetMap, MapQuest Maps, ..
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2. H\GanosEREERAS B,

PostGIS
Connect to a PostGIS Server.

Previous Connections

Host: pgm-. my.rds.aliyuncs.com

User Name: Qoninjen B8

Password: I

[VIiStore Password:

Remove Connection

Finish

SRR,
S BiHH
Host Bl S TPHEbEBRRDS/POLARDBA MMk, W] BAME I & b3k
9%
Port BRI m ik, Wl AR S 3RS,
User Name BURFER P44,
Password %9,
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Connection

Connect to a PostGIS Server.

Database r h.l_l

List

Filter

Table
LE.
El e
=W e
i

RN S1R(F

EHGanos)h, AIPOSBIREPMEZETHYE, S5, MfGanosHHIE RIEWE,

Schema
public
public
public
public

< Back

Geometry Name
geom
geom
geom
geom

Geometry Type

/V MultiLineString
/V MultiLineString
A MultiPolygon

@ MultiPoint

Cancel

Public Schema
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¥ 12 project “= Palette b
[dHE_point ®
E Welcome to ull
Info.
i Info Overview
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% Layers 52| 1 A01| Ll Bookmarks =o @ o o
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lﬂ%polylme What is new
Vraads Find what is '
= FIFE_point

Measurement it -2 Website
Selecti @3 checkouttne
Editing ) website.
Creat
Feature Editing

e JGra:

T BUBIE
> NV roads
> = #IE_point
» NV #h¥_polyline
> @R _region

» [ Decoration

10.3 OpenJumpifirlGanos

OpenJUMPRE—ES T Javai [l GISH T, HNE yIbE [ LIag, w PARSKR ISR e
BRIHHE, SiEBufferZ X3, Intersection@MR2E, UnionB MR W 53 Hi5h
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_ 5. .. x
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Xt nES [ Aw: [B.[®&..]
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HH BemiE x
__Eﬁ...
i ;EE E:£: |
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L User |— |
Writable Data Store Password| _________ | |
| <zm | =m || m@ |
288 MB 1£... |1:3,?30 |(93 ; 298)
SEBIIAT,
S8 il
PR H & XA TR
RN faE MPostGIS,
Server RSB TP SRRDS/POLARDBAMMHEAE, wf UM & ik
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Port BRI HIg s ik, BUMZRIS TR
Database T B BRE 4
User BARER P 4.
Password &9,
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9 [ Default
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