ISO 19132:2007-10 (E)

Geographic information - Location-based services - Reference model

Contents Page
0 =T o vii
0 T 11T T o viii
1 T o - 1
2 L0 o ) 0 0 =1 - 2
3 NOIrMAtive refErEeNCEeS ...t s n e nnn e s 2
4 Terms and definitioNs ... 2
5 Symbols and abbreviated terms ........ccccoiiiiii e ———— 11
5.1 Yo o )T/ 1T 1
5.2 011 I o3 - 1T o 13
5.3 Taxonomy of data and services -- Mapping to RDF ........ccccciiiiiiiniinen s 13
6 ODP VIieWPOINtS USEA ......ccoiiiciiiciriiriiisscsssssneresssssssssssssssessssssssssssssssnssssssssssssnssssssnssssssnsnsssssssssannes 15
6.1 Enterprise specification ... e 15
6.2 Information SpPecCifiCation ........ccccoiiiccciieiiii e 15
6.3 Computational SpecifiCation .............cccociiiiiiiicccccrrrr e 15
7 Participation MoOdel ... 15
7.2 Package - LBS Participants ..........ccccconiimiiins s 17
7.21 Scenarios and SEMANLICS ... e 17
7.2.2 Type - LBS_PartiCipant ... s 19
7.2.3 BN/ TR T8 = 15 T =TT 20
7.24 Type - LBS_ApplicationProvider ... smn e s 23
7.2.5 Type - LBS_DataProVider ... sms s ssms s e s s 24
7.2.6 Type - LBS_FeatureDataProvider ..........cccccceiimiiiiicccssecenee s sssssssssssssssssssssssssssssesssssssssssssssssnnnns 24
7.2.7 Type - LBS_ContentProVider ........ciiiiiiirscccsscssen s ssss s ssssssss s ss s ssssss s e s s sssssssssnmsssnssnnnns 24
7.2.8 Type - LBS_SpatialContentProvider ..........cciiiiicccicecrrininncccsssssr s sssssssssssss s sss s sssssssssssenns 24
7.2.9 Type - LBS_ServiCeProVider ... iisssscssssssss s ssssssss s s ssssssssssssssssssssssssssnsssessnnnns 24
7.210 Type - LBS_ServiCeBroKEr .........ccoooiiiiiiiiciceciire s s ssssssssn s e s s ss s ssssssss s s s s s s s sssms s s e s snssssssanms e snssnnnnn 25
7.2.11 Type - LBS_MOoDIleDEeVICE ... s e s 25
7.212 Type - LBS_DataBroker - Class SemMantiCs ...........cccoooiimiiiiiiciimrnr s 26
8 RS T=Y V4TI 4 T T - 26
8.1 Package - LBS_ServiCes ... s s s s ane s 26
8.11 Package StruCtUIe ... 26
8.1.2 EST=Y VA TeT=T0 = 5o 4 o 1 27/ SR 27
8.2 Package - BasiC SEIVICES ......cccccciiiiiiiiiiiieciiririsssccssssere e s sssssssssss s e e s sssssssssmne s e e s essnssssnmnsnessnesssnnnns 27
8.21 = Ted = T L= W o 1 - 27
8.2.2 TyYpPe = LBS_TraCKing ....cccccceirriiiiisicssemerrisissssssssnese s s ssssssssssnsssssssssssssssnsssssssssssssmsnsssssssnsannnsssnssnnns 28
8.2.3 TYPe = LBS_ROULING ...oueeeiiiiiiiiccccecrien s ssccscsssn e s s s sssme e s s s e s s s s s e e e e s sn s ssmmn e e e e e e s snsmmnnn e e nesnnnnn 29
8.24 Type - LBS_NaVigation .......ccoiiicciiiiiiiiiisccccscerrr s sssss s ssssss e s s s s s sssms s s s s s s s ssssssnmssse s s essnssssnnsssnssnnnnn 30
8.3 Package - GEOMALIiCS SEIVICES ....ccceiriiriumrriinisirriisnr s s 31
8.3.1 Package StruCtUIe ... 31
8.3.2 Type - LBS_Location Transformation ... s 32
8.3.3 Type - LBS_AddressSParsing ........ccccceiiiimimiiniismnnisss s sssssss s s s s s sssssssssssans 34
8.34 Type - LBS_GeOPArSiNG ....ccooiiiiiiiiiiriiiiiicsmssse s s s ssms s s smss e e s s e mmnn e s e e e s s n e e e essanan 34
8.3.5 TYPe = LBS_GAzZetteer ... s s amn e mn e e s 35



8.3.6 Type = LBS_MaPSErViCe ...t sms s s sms e mn e s e s mn e e e 36
8.4 Package - Information Services ... —————— 37
8.4.1 Package StrUuCUIe ... 37
8.4.2 Type - LBS_DataServicCe ... s s e ssmn s e mn e e 37
8.4.3 Type - LBS_NetworkDataService - semantiCs .........cccooommmiiiiiiccissmrr e 39
8.4.4 Type - LBS_EventSubScCription ... s 40
8.4.5 Type - LBS_MovingObjectManagement ..........ccccoooccceicrmminininsccssseeesss s ssssssssssssessssssssssssssssssnees 41
8.5 Package - System management ... e 41
8.5.1 Managing USErs anNd QrOUPS ......cccceererrrssssssssssssssssssssssssssssssssssssssssssssssssssssmsssesmmmsemmemmeememesemmsnnns 41
8.5.2 Type - LBS_UsSerProfileService .......ccciiciiicriiriiissccsssceres s ssscss s s s s s ssssss s s s s sssssssssssnsses s 41
8.5.3 Type - LBS_LocationTriggerControl ...........ccccoiiiiiiccciiecrireeisssscsssssne s s s s ssssssssssssssssssssssssssssssenas 42
8.6 Package - Digital rights management ...........ccoo i ————— 42
8.6.1 Digital rights management ..........ccc i ————————— 42
8.6.2 TYPE = LBS_RESOUICE ... sssms s sms e s e s s e e nmmmm e e e e e e s nmmnn e e e e e e 43
8.6.3 TYPE = LBS_LICENSE ...t ms s s e e e e e mmnn e e e e 43
8.6.4 I8/ o LYl 10 = 1S T 1 S 43
8.6.5 Type - LBS_RightsCondition .......cccccciiiiiiiiiiniiisi s s 44
9 Message Data Model ... s 44
9.1 L= 13 T3 o= 44
9.2 Package - Message Data TYPeS .....ccccvviiiiiiiiimiiiiiminmsmssssssss s sssssssssssssssssssssssssssssssssssssssssssssssssssnnns 44
9.21 = Ted 1= T LT3 T o 1 - 44
9.2.2 Type - LanguageSpecificCharacterString ...........cccccvcmiiiiiiscscccsecrrrr s ssss e sssseee e 45
9.2.3 Type = LBS_ACCESSINTO ...t s 46
9.24 Type - LBS_Accuracy - Class semantiCs ..........ccconiimmminisimnsissss s sssssss s 47
9.2.5 BN/ T I = 1S e Lo === 47
9.2.6 Type - LBS_COStFUNCLION ... s 47
9.2.7 BN/ T T8 = 25 T - 1 L 48
9.2.8 Type - LBS_DataSOouUrCe ... sssssms s s smmmn e s e s mnn e e s 48
9.2.9 Type - LBS_DisplayParameters .......ccccccoviicciiiemmiiriiisscssssmsses s ssssssssssess s s sssssssssssssssssssssssssssssssssas 49
9.2.10 Type = LBS_EVENINTO ...t csecr s s e e s s e s e e e mme e e e e e s s mmn e e e e s 50
9.2.11 Type = LBS_INStrUCLION ....coooiiiceieee et sssse s e s s smnme e e s e s s nmn e e e e e s s e e e e e s 50
9.2.12 BN/ TSI I = 25T I Yo | T PR 51
9.2.13 TYPE = LBS_IMANEQUVET .....eeeeiiiiiiiicccneieies s isssssssscse s s s sssssssssmne s e e s essassssnmsnsssesssnsssssnnnnsensssnsansnnsnnsss 51
9.2.14 Type - LBS_MapFormat ..o iccccsccisr s ssssssssssse s s s s ss s s s ssssmne s e e e es s s sssmnnn s e s e s snssmsnnnnnssas 52
9.2.15 Type - LBS_NOLIification ... e 52
9.2.16 Type = LBS_POSIION ... s e e 53
9.2.17 TYpPe = LBS_PreferencCe ... s s e s 53
9.2.18 TYPe = LBS_ROULE ... s s e s e e mmn e e 54
9.2.19 Type - LBS_RouteConstraint ... s 55
9.2.20 Type - LBS_RoOULECTItEria .....cooi e 55
9.2.21 Type - LBS_SecurityCertificate ........ccccoiiiiiciiiciiiiiirscccssemrre s ssscs e s ss s ssses s e s s smsn e e e e s 56
9.2.22 Type - LBS_SYMDBOISEt ....coooiiiiieeirii s ccmscrr e s s s ssssse s s s s mnms s e e s e e s s s smnmn e e e e e e s s nmmnnn e e nnnan 57
9.2.23 Type - LBS_TrackingLoCation ........ccccciiiiiicciiieciiiriissssssssmssss e ssss s sssssss e s e s s s sssmssn e e s s s sssssssnsennnas 57
9.2.24 BN/ TSI 1= 25T ) e 1= PR 58
9.2.25 TYPe = LBS_USEIID ... iicccccsecrr s s rs s sssme s s s s s s s s ssms s e e s e s s s sanmn e e e e e eesn s nammmene e e e e s smmnnnnnnsnan 58
9.2.26 Union - LBS_FeatureData .........ccooo s 59
9.2.27 Union - LBS_GeometryChoiCe .......ccccviriiiimniiniisiis s s ssss s sssnne s 59
9.2.28 Union - LBS_NamedLocation ... ssms e smss s s nnmmnees 60
9.2.29 Union - LBS_TracKTrigger ..o ssssss s s ssssss s ssss s s ssss s ssssms s sssnnn s 61
Annex A (normative) Abstract test SUite .........cccccvviiiiii e ———— 62
Annex B (informative) ArchiteCture ... sn e e e e nme e e e e e s nnn 66
Annex C (informative) SCENATIOS ........iiiicciicciiiriiiiicccssecr s ssse e e e s sssn e e e s e s s s sanm e e e e e s essnsnmeneeeensnnsnnn 69
Annex D (informative) Standards development in LBS ... ssccsscerr e ssssseee e e sssnans 75
Annex E (informative) Crosswalk between common terminology in ISO/TC 211 and ISO/TC 204 ...... 77
Annex F (informative) Use cases for location-based services .........cccccciiniiiiiniisnnnnn 87

-2.-



[ T0 o T T T o 91

Figures Figure 1 -- Relation between LBS and GIS ... viii
Figure 2 -- Simplified navigation service represented as an RDF graph ........cccccccoiiniiiiiiniiinnnniennnnnnns 14
Figure 3 -- Example of composition of SErviCes ........ccccoiiiiiiccissecriiiiinssc s s ssmnee s s enn 14
Figure 4 -- Overview of UML package StruCture ...........cccccciiiiiiicccimemmnnisssssssssessessssssssssssssssssssssssssssssnssnnnns 16
Figure 5 -- Package dependencies to other ISO standards ........ccccccoviiciiicriiin s e 17
Figure 6 -- Roles of the ENterprise VIEW ... s s s ssssss s sssans 18
Figure 7 -- Enterprise view communication channels as associations .........cccccccvciiiiicnnicinnn: 19
Figure 8 -- License associations for LBS_Participant ... 19
Figure 9 -- LBS_UsSer asSOCIatiONs ..........ccccciiimiimiiiiiccieries s sssssssssse s s s sssssssmssse s s essssssssssssesssssassnnsnsssessnnns 20
Figure 10 -- LBS_ApplicationProvider associations .........ccccccviccccmmmminiincccsssccress s sssscss s s s s sssssessessnnns 24
Figure 11 -- Service provider associations .........cccccciiiiinii e ————— 25
Figure 12 -- Service broker associations ..o ————— 25
Figure 13 -- Mobile device assocCiations ..........cccciiriininni e ——————— 26
Figure 14 -- Subpackages Of LBS_SerVICeS .......ccccccriiiiiiiiiicisssmerrresissssssssssssssssssssssssssssssssssssssssssssssssssnsns 27
Figure 15 -- BaSIC SEIVICES ......cuuuuuieieiennnennnnnnnnnnnnsssnnnsnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnss 28
Figure 16 -- Context Diagram: LBS_Tracking .........cccccccermriiiiscsssssmeernssnssssssssssssssssssssssssssssssssssssssssssnsesssnnns 29
Figure 17 -- Context Diagram: LBS_ROULING .......ccccoiiiiiimminniii s ssss s e sssans 30
Figure 18 -- Context Diagram: LBS_Navigation ..........ccccciiimiinniniin s s 31
Figure 19 -- GEomMatiCSs SEIVICES ......cccciiiiiimiiiiiiriir s nr e anr e s nnans 32
Figure 20 -- Context Diagram: LBS_LocationTransformation ............cccoovommimiiiiiccccceccrnen s sscccsseeeeeeeenns 33
Figure 21 -- Context Diagram: LBS_AddreSSParsing ........ccccccevcmmrrmmiiisisssssseessnssssssssssssssssssssssssssssssssssssnns 34
Figure 22 -- Context Diagram: LBS_Geoparsing .......cccccceerrrrcccssmererersmsssssssssssssesssssssssssssssssssssssssssssmssssssssss 34
Figure 23 -- Context Diagram: LBS_Gazetteer ..........ccccvcriiniiimiinniinsss s s sssssssnsans 35
Figure 24 -- Context Diagram: LBS_MapService .........cccccmiiniiimrinisinsss s s s sssssssssnns 37
Figure 25 -- Information ServiCes ..o ——— 38
Figure 26 -- Context Diagram: LBS_DataServicCe .........ccccciiiiccirsemeiiiniissscssssceressssssssssssssssssssssssssssssssessssnns 38
Figure 27 -- Context Diagram: LBS_NetworkDataService .........cccccciiiiiiiimmmrniinissccssssenee s sssssssssseesessnenns 39
Figure 28 -- Context Diagram: LBS_EventSubscription ..........ccccooiiiiicccicmrmnnin s ccssssene e sssssssenesnnns 40
Figure 29 -- Context Diagram: LBS_MovingObjectManagement ............ccccvvimmnnnimmnnnnnsenssns e, 41
Figure 30 -- Context Diagram: LBS_UserProfileService .........cccovimiiniinniiinen s 41



Figure 31 -- Context Diagram:
Figure 32 -- Digital rights management types

Figure 33 -- Message data types

Figure 34 -- Context diagram:

Figure 35 -- Context diagram:

Figure 36 -- Context Diagram:
Figure 37 -- Context Diagram:
Figure 38 -- Context Diagram:
Figure 39 -- Context Diagram:
Figure 40 -- Context Diagram:
Figure 41 -- Context Diagram:
Figure 42 -- Context Diagram:
Figure 43 -- Context Diagram:
Figure 44 -- Context Diagram:
Figure 45 -- Context Diagram:
Figure 46 -- Context Diagram:
Figure 47 -- Context Diagram:
Figure 48 -- Context Diagram:
Figure 49 -- Context Diagram:
Figure 50 -- Context Diagram:
Figure 51 -- Context Diagram:
Figure 52 -- Context Diagram:
Figure 53 -- Context Diagram:
Figure 54 -- Context Diagram:
Figure 55 -- Context Diagram:
Figure 56 -- Context Diagram:
Figure 57 -- Context Diagram:
Figure 58 -- Context Diagram:
Figure 59 -- Context Diagram:
Figure 60 -- Context Diagram:

Figure 61 -- Context Diagram:

-4-

LBS_LocationTriggerControl ..........cccccvvivmmrinnimnnesesss e 42
............................................................................................ 43
................................................................................................................. 45
LanguageSpecificCharacterString .........ccccccciiicccccieeerrine e 46
LBS_ACCESSINTO ....oceiiiiiiiiiccecrrr s csncer e e s sner e s mnn e e s s nmnn e 46
LBS_ACCUIACY ....ceiiiiiiiiiiiinncernerssssssssssmssssesssssssssssssssssssssssssssnsnssssssssssssnnenes 47
LBS_AdAIreSS ....cciiiiiiiiiiiimiire s ssssssmss s s s s s smms s s mmsn e s s s nmnmnnes 47
LBS_CoOStFUNCLION ... 47
LBS_Data ....cccoeeeeeeeeremereeeeeesseessmessmeseesseesmesamessms s e e e e e e s smesemesene e e eenenennens 48
LBS_DataSouUrCe .......ccccccccmmrrrriiissscsssscsresssssssssssssssssesesssssssssssssssssssssssssnnnes 48
LBS_DisplayParameters .........cccocccevvemmmimiiissccsseeeresssssssssssssseseesssssssssssenes 49
LBS_EVeNtINfo ... 50
LBS_INStruction ... 51
[ = 2 e Yo 1 ' o 51
LBS_MAN@UVET ...ccooeiiiiicceecrieeessssssssssmnsssesessssssssssssessesssssssssnsnnsssssssssssnnenes 52
LBS_MapFormat ...........cccoivmmmiiiiiiscccsssseesessssssssssssssse s s ssssssssssmsssssssssnssnnnes 52
LBS_Notification ..........ccccccmiimiiiiicccsecrirr s ssssen e snnnenes 53
LBS_POSIHiON ... 53
LBS_Preference ... s 54
LBS_ROULE ... ms e s e e e 54
LBS_RouteConstraint ..........ccccoccccivecmmmrmiinssscssssseeeesssssssssssssssssssssssssssnnes 55
LBS_ROULECKIteria ......ccccecmerrrriiisiccssecrree e s s ssssssssr s e e s e s ss s ssmsen e e s s s sssssssmenes 56
LBS_SecurityCertificate .........cccccccciimmmimiiiiicccecrree e 57
LBS_SymbolSet ........cccoiiiiiiiiirirr s 57
LBS_TrackingLocation ...........cccceiiiimminnimnnn s s 58
I = 1S I 4 o o = . 58
LBS_USErID .....eeeceiiiiiicccccsecrrrr e sssssssss s s e s e s ss s smns e e e e s s s mmnn e e e e e nesnnnmmnnes 59
LBS_FeatureData .........cccccccemmmiiiiisisecerre e sss s sssssss s e s esssssssssmsse e s s s sssssssnmenes 59
LBS_GeometryCROICEe ....ccceviiiicccceecrrerrssssscssssr e s ss s s sssmne e e s e s ss s ssnmnnns 60
LBS_NamedLocation ... 61
LBS_TrackTrigger ......cccciiimriniiininess s sass s s s 61



Figure B.1 -- Conceptual architecture equating mobile and non-mobile services ...........ccocciiiiicinnninnes 66

Figure B.2 -- LBS interface schema and tentative standardization items ............ccccocmniiiiinncinnis 67
Tables Table B.1 -- Elementary components of LBS ..o 67
Table D.1 -- Standards Development Organizations in LBS ............cccooiiiiiiiiccccsserrne e e s e 75
Table E.1 -- Data model terminology ........cccoiiiiiiiiiiiiiiisiss s s s s s s s s s s s s s s s s s s msmsmsmsmsmsmsmsennnnnnnnnnnnns 79
Table E.2 -- Mathematical terminolOgy ........cccuiiiiiimimiimmimmisesssessrrrrr s sssssssssssssnsssssnssnnssnnnnns 80
Table E.3 -- Geodetic terminology ........cccciiiimriiiinniiir i 81
Table E.4 -- Geometric terminology .......ccccovcieriinimniiirr i 83
Table E.5 -- World model (feature) terminology ........cccciirimmiiniin e 84
Table E.6 -- Functional definitions ..........ccccciiiiminiiin i 85



		2026-06-09T10:37:10+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




