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Building

Building Interior

Fig. 30: Building model in LOD1 - LODA (source: Karlsrube Institute of Technology (KIT), courtesy of Franz-Josef Kaiscr).
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Fig. 62: Complex urban intersection (left: kincar transportation network with surface descriptions and external references,
right: generated scenc) (source: Rheinmetall Defence Eloctronics).

13. Complex urban intersection in CityGML2. 0"
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Fx4. 1C - JOT Mg &
Voo &e (BEE—FoFE), BRERE. HKE
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22




BT — % &, BHEAT, 7 F— XA EEEKEEEE) O
i, A &

E—a @S — | B—a  ITS ARy FofEj, &S, fE., REU 27
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LOEINHY EY, EIHBLEREEL ETHTRZERPBINEND &
EREONAREE bR T D720, BEFOBERET —F ~OSRIFWZ R L
RISHHIRT —F 2BINT 5, BEERIZ T ANR R T — 2 O b [FIRF
(CEE L2 £,
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RETRE6ND 2 580]) & 2] GEERRE EOZER, 1TEHE,
PREEIESE) ZREL., IO O CMELRITLS (NER), ®iD
BT —2PNHEOXM - 2EEOXMIGEREGEO DL L TT — X RO
EHEEAFREL LTWET, BRARDNMERRAZHEN L TWDHT — & W4
T 5 kT, BEOMELZ AT ID FREEHAT L2 &iX, Mk - 0% 2 B
L7e 7 — 2 N MUEDIEMEIZEBL T 25 Z LITEN Y £7, EEE O XH
ID %, FEREBRPLEMINTWETR, FE2EITMEHETCE TVEYE
oo

DRM 7 — & _— ZEHE (DWW T B OXME ID J7=0 (IS017572: ITS-
Location Referencing) Z-2W\T % 1S0/TC204 D WG3 (2T ITS 7 — & X— R
BN OERESHEES N TWET, ERZBEBEC A ZE L& LA
MEICOBFH SN DERT —F TT R, HFHEEFHEL A~— T 4%
DOREFHIA G DR 5 L CEERBRT — 2 TT 2, #iko CityGML & O
HIXA B OMETT,

ERnES

EXMADPIMS
-+-150m

B 15 EBORM D £EFR L aESBAXOE LAY
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1) DRM 5 —#X— 2R https!//www.drm.jp/database/

D IEKROXE ID T — 7 L EEYE Verl. 2
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2)

3)

4)

5)

6)

7)

RWRT X VBB O & Y I3 078 ([E HEATBOR SRR
http://www.nilim.go.jp/lab/bcg/siryou/tnn/tnn0372.htm
http://www.nilim.go.jp/lab/beg/siryou/tnn/tnn0372pdf/ks0372.pdf

[E 224 E HEANBOR AT e, B O XM ID 27/ LofrES 5o
FARHIE 2 J7 Ver2.0, https://www.drm.jp/assets/pdf/roadsection-

fundamental-ver2.pdf

AAT V2 VEEME G E, EEEOXE ID 7 — 7 VR ver 1.2,
https://www.drm.jp/assets/pdf/roadsection-standar-ver1.2.pdf

AIRE—. AHEIGEME. xR mEEi—, EEEEE R OISO 720 OALE
ST ~EROXME ID FX O~ HAREINER 54-2(2012)
http://www.nilim.go.jp/lab/gbg/ronbun/H23 dogishi01.pdf

HAT V2V ERHIKIERK . B OXE ID 7 — 7 VORI 71k,
https://www.drm.jp/assets/pdf/Association-method-IDtable.pdf

ISO 17572-4:2020, Intelligent transport systems (ITS) — Location

referencing for geographic databases,
https://www.iso.org/standard/72984 . html
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1.7 GIFS (General Transit Feed Specification)

1) GTFS OHBE

GTFS (General Transit Feed Specification) IZAIEAZEHERT (XX - ki

E) ORRIER, EE, ETL— M EZOBRBOKMIERR EER LA
e v/kkbf%Wém\ﬁ@wmmﬁm<ﬁ%ﬁ@#ﬁﬂﬂ¢
MobilityData 23R ) TSI TWET, AL EHERI O G/ 7B TE B
FHEELTELT, AEREHEOY — R EFHREREILRZILIEAHY
IE SN TRBY, arvya—~md7 7V TOFERZ BRIZEF ST
WET, Fio, ARIEKEE A E T S/ EERE THRNT N L D SV
XEAPRBERHEINTWET, GIFS T — X 285 - AT D 2 & T,
GoogleMaps 5D FHAEZN T — B R |THERFIRE L 72 0 . 3840 - R OIER A
FENTWET (Google FFHARN~DBERITAILA @R, /213 DIEX
RREATHD Z ENKE),

Bz o — MEREH S CSV XD GIFS (HhY GTFS) okt LT, U T
B A NIRTEITIRIL (B : N2 a iy EOREEMEE R, BIE, ERE) 2F
9~ GTFS—Realtime 7355k %%ﬁ*z§jmﬂib\z£7f GTFS-Realtime X API %/ L CHz
sz EEBELTBY, 7 —%FERXUIZiE Protocol Buffers MNELH &1L
TV,

CityGML & EEERHEOEN DT — 2 A TIEH Y AN, IMBT—2 & L
T Dynamizer MHEEFOT — X €T /WMIZFOFE FIT, ZREMREZEHT 5 5K
LEREZLNET,

2) GTFS F—A X DPE

a) 5/ GTFS ¥—4

CSV R T SN D FHHY GTFS 7 7 A L OFSHIL FRER OV IZEHR S
NTWET, TNTho7 7 A ANV R Ttk En, HEDZ 7 A4 LD
WA ID TERINE T, 2B, CTFSEEEE L THUAEL RS> TWNDHDIL 1-
6 DHTHY ., AN OV TRARBR OEITIF R (FFZIE - EiTH
FE - B ZRFHBENHERTE S, LVEEMARERENEZREMET A
X, D7 7 A NEBMT 52 L0 3, B3 5 EEQmENKRE
L7e TEEE IR S ZATER T +—~ v M IZBWTIE, BAMME OYEENRE
FNHM, HRDANZDEITILEIZIE > T, W O0D 7 7 A /L EMAL
LTWET,

FHHY GTFS Z Rk CityGML ([ZHEEEY T3 D 2 L3 LW T3, KiF
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ROFHIL Shape. txt ZIBIMNTHZETLOD0 E W2 FTHN, HETHE
MOEEIHRTHY ., xy NI —T 5EEZET HITHT= Y stops. txt I
EFRINAHEHEHMONMNE & shapes. txt ORICEREZEOSRBEMEN 2N T80

BT A CX ) 570 E DO BB L 72 0 £,

= 3. BMGIFS T—42 D774 JLIERK

No File Note

1 agency.txt W, SCIEEERE O IR

2 stops.txt W, BB DS EH, B 0 SR E SLER &
3 routes.txt WH, B DL — MR

4 trips.txt WaZH, 2210 BE O iR A7

5 stop_times.txt WZH, AT B D15 B R

6 calendar.txt W, B H RIEATIX Sy

7 calendar_dates.txt A AT BIEAT X 57

8 fare_attributes.txt EEBEMEER, MEEMNSCH HE

9 fare_rules.txt HEEERGER HHENEEOLEGOE

10 shapes.txt TV — N O

11 frequencies.txt EAT MR

12 transfers.txt SR

13 pathways.txt PHESMHENORNH D 7 Z 77 —4

14 levels.txt pathways.txt &t v N CTHHENOREE Z= 33
15 translations.txt FHERT

16 feed_info.txt — & N\ PR AS R

17 attributions.txt T — B i R R

32




agency [are_attribules

[are_rules

routes shapes
calendar
trips calendar_dates
frequencies

stop_times

Lranslers

sLOps feed _info

16. F#RUGTFS ¥ 5 RE”

b) B4 GTFS T— 4

HiR @Y . B9 GTFS 5 —# (GTFS-Realtime) <TIlX. API %/ L7z
Protocol Buffers JETORRMIENER SN TCWET, BET — XLk TY
R—=FENTWNWDHTF—X DA FieEo@my T3, & GTFS 7 —X Dk
FEIHH (trips. txt) & OMAPTRAMEREFR S H Y . BAY GTFS 7 — & B
TlE7e< . 89 GTFS T — X L SbE COBMMNAMLEL Y £4, HAEN
TlE, BRI ZAT T L EDNENADY TILX A LMrEEREAEY —
ANEH GTFS 7 — & THEE SN TW DRI, #NA FRHEsEE) 72 L,

2l Wikipedia,
https://en. wikipedia. org/wiki/General_Transit_Feed_Specification
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WS OMHTETVET,

x 4. BMGTFS T—2 DiE%E

No Type Note
1 Trip Update EITORIE, F v oBL, RO HE DM
2 Service Alerts HEATIZE BT 5 AR O RE D
3 Vehicle positions HITHOREM O EF#R (HRHEL L)

3) T—A2DEHEY

INSEAZEHERE DT — Z A« AB L TW A ENOFEH 2 h OISl S E &
DD, NHREA—T T —HE xR0, WA @A —T T —FF
Y LUUTPTARENTT—#IE, 47 LY GIFS ICHELT-HDIZIRY FHA
8. ERHY GTFS 5 — % | Ehf) GTFS T — X OHEBIN N OnEEN 5720, K
(EE L E9, ¥

a)/\R

[ 122 8A T B BUR R A B EORE Y GTFS 2 _N— R TR E LT [
7R N AER 7 +—~ v b (GTFS-JP) A=) (M 17) 2S5\ T, 2F
HHNINAF—T T — 2 O RIEBILD > TWET, GTFS-JP Tix, td
FHHY GTRS fHERIZx L HAIME OJENE ENTEY . HARD AR ZADIEITF
REIZIE > T, W OO T 7 A IVDMEEDN B MHAE T ITHELRIC 2> TV E
T (RS, ENTIXEN GIFS 7 — & ORI E 72 FHFIR D72 T 03,
N2 VAT LEBAN L TWDLREEZNEATT RN AN ES O]
A AR, BETiRE R L),

* https://www. odpt. org/
* https://tokyochallenge. odpt. org/
A YFANOFER]: https://transitfeeds. com/feeds
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agency.tt
*agency_id
agency_name
agency_url
agency_timezone
agency_lang
agency_phons
agency_fare_url
agency_email

agency_jp.txt

routes. it

L * Toute_id

route_text_color
jp_parent_route_id

agency_id
agency_official_name
agency_zip_number
agency_address.
agency_president_pos

ageney_president_name

foed_info.txt
Feed_publisher_name
eed publisher_ut
feed_lang
feed_stant_date
feed_end_date

|feed_version

translations.tet

tabie_name

% rscord_sub_ide

% ficld_value*

| _name/_desc
_headsign/ _url

{ *tip_id

trips.txt stop_times.tt stops txt transfers.txt
trip_d #siop_id

route_id amval_time
senice_id departure_time atop_nams ier_ty
trip_headsign requencies bt stop_id min_t lmnsfer fime
tiip_short_name: trip_id #siop_sequence ston
direction_id start_time stop_headsign ¥
block_id and_time pickup_type Tare_atiributes.txt
shape._id M headway_secs drop_off_type *fare_id
wheelchair_accessible exact_times shape_dist_traweled location_type price
bikes_allowsd timepoint parent_station *cumEnzy_typs
ip_trip_desc stop_timezone payment_method
ip_trip_desc_symbol sir_boarding transiers
ip_ofice_id calendar.txt calendar_dates.tel’ platiom_code transfer_duration
ip_pattem_id serwee_id *senice_d

monday wiate

office_jp.txt tussday =xception_type Tare_niles it

*oMice_ia wednzsday Hetare_id
ofice_nams thursday A s . route id
office_url iday L fferigin e
office_phone. aaturday i id

sunday GIFSPELTOmE | | contains_id

pattern_jp.1xt stan_date I
*jo_pattem_id end_date e | :
route_update_date g HEBR
origin_stop
via_stop Shapes.txl GIFS-PLLTIRSH
1_stop pe_id =it A

shaps_ot_lat

shape_pt_| §=3 3

shape_pt_sequence

shape_dist_traveleded o

17. GTFS-JP D#ERIR®

=5 EHEMENARIFEEHRIA—< Y b (GTFS-JP) DT 7 A ILEERL ( + 1T T 7 4 ILDYLEREN

/\)

7
No File Note
1 agency.txt W, AR BE D FEA T

agency_jp.txt

WHEREEOBIME R, F

EiF S

stops.txt

PPN N

routes.txt

AEBEEE DL — R SR

trips.txt

T BE D iR FRTE

office_jp.txt

HREAER 1

(£ iP5 T

Pattern_jp.txt

N
\<\\

stop_times.txt

~o

EERE O 15 B

calendar.txt

X5

AN

calendar_dates.t

xt

FRAFAT S W2, T BT
ESCENRPY N

H AT B T X 55

I\

S 2G | T 4 —~ v b (GTFS-JP) LA
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8 fare_attributes.t | #2H : EE BN, W0EBOIAT
xt %

9 fare_rules.txt R E W, - EEE R G, HREEE
BEOLEDOESR

10 shapes.txt EE, EIT/L— b ORiEHR

11 frequencies.txt LB, ETHERER

12 transfers.txt R, RHER

15 translations.txt | &ZH, FHERIEH

16 feed_info.txt WB, T — A NPT R

b) #%&

BINE, ENOEREFEEN GTIFS X TEIET — & 2 /A LT\ 2% 54
. B B L BIIIER SN ERA T L, BUEITHEHE @R OB
BTSSR A DT —H 72 0 CC-BY4. 0 DA —T 25— L LT,
GTFS-RT B TRt SN TWET R HEE, AL EA—T T —#
i),

c)7x')— - xEM

LA AR R ETIEH) GTFS fIfkz ~— A2 THEYER 72
7z — - REMMBEIER 7 A+ —~ > M ZERELTWET, ol
Y GTFS T — XK LT, IFEAED T 7 A NNBMELE > TND Z &I
Mz, MAADSA 1 — RO IRRIC OV TOMAEEAMBMS N TVE
T FRICEBLHEO L O R RERE L TERATRER MO T — Z 23721
728, WX LD T/V— K & LT shapes. txt WA E R > TWD T & NKF
(EGONGQE

x 6 BFEMNGT ) — - REWHMBERIA -V COT7MILER (+ [ET774

L DHRAREMS)

No File Note

1 agency.txt WZH, TEMTEHEEE O AR &

2 stops.txt WZH, WD

3 routes.txt W, W OTE#H

4 trips.txt WoZE, EMTEOE R

5 stop_times.txt WaZH, TR O REZIE

6 calendar.txt W, e A RIEAT IR R
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7 calendar_dates.txt SAEAT & WA, AT BIEST I

8 fare_attributes.txt W, Fefin%e D3HL 5 BT

9 fare_rules.txt H, MEEXBETHNL—IVIER

+9.1 | payload_fare_attribute H, BECEH T % R HIATEROBINES

s.txt

+9.2 | payload_fare_rules.txt | #ZH, HECRER TR O FRHABILEE L —/L

10 shapes.txt WA, WX EofiT/L— b

11 frequencies.txt TETT I R I

12 transfers.txt FeHLIE R

13 pathways.txt W ORNHO 77 757 —4%

14 levels.txt pathways.txt & & > N CHStisk OREfE % £

15 translations.txt W, BHERIE R

16 feed_info.txt W, T — 2 A BT

17 attributions.txt 7 — & i i

+18 | payload.txt WH, MBS OFRHATE ® (M - i H5%)

+19 | ships.txt M, RO Ay 7 (B IIRA &)
dDzT7HAIIL

VT VAN 2T EIF IR RN EO =T U T OBENY
—EADF—T T —E T —~vy N LT, GIFS & [FERIZ SR A
T X 5 GBFS (General Bikeshare Feed Specificatin) 23 31TV E T,
ENIZBWTHARZ B —T T — 2L, =T A 7104
— bR L TWAHEEEZ N GBFS 04— F —Z 2k L T\ k1,

GBFS I JSINFEX D7 7 A VT =T A I NDU AT LER, m— bD
MEE R, BEEOFRR ENRIEI TV ET,

SEEH

1) General Transit Feed Specification (GTFS),
https://developers.google.com/transit

2) GTFS.org, https:/gtfs.org/

3) MobilityData, https:/mobilitydata.org/

4) TransitFeeds, https:/transitfeeds.com/feeds

5) Google ~/V7, Google FHALENIZT — X Bk T 5,

https://support.google.com/transitpartners/answer/1111481
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6) [ELZBEREBORRALAZBBORE, #NAERT7 +—~ v & (GTFS-
JP) fEERE,
https://www.mlit.go.jp/sogoseisaku/transport/sosei_transport_tk_000112.html

T HH, HEANARAD=a—A [HIEREE]
https://www.kotsu.metro.tokyo.jp/pickup information/news/bus/2020/bus p 2
02008179276 h.html

8) NHZWEA—T T =2 ¥ —, #A GTFS-RT,
https://ckan.odpt.org/dataset/b_bus gtfs rt-toei

9) AL A—T T —H ¥ Z—, httpsi//www.odpt.org/

(] - A2 18 i SR PIATLER
IEHER 72 7 = U — « IREMMIESTE 7 +—~ > b Ver.2,
https!//www.mlit.go.jp/maritime/maritime tk3 000061.html

10) GBFS. MobilityData, https://gbfs. org/

Github, https:/github.com/MobilityData/gbfs/
[E A2 g H iR, GBFS » Tl 2,
https!//www.mlit.go.jp/toshi/content/001711388.pdf

38



2 BEBIREAT—IFOTFADT—RETI

A== T 4 A= NUT 4 DT — X T NEBZ DA, RN
LG50, T_XRTOTF—FETFT N EERTHZ LITINEETT, 7.
Bx e B CHIFOERICADLE CTT — 2 TT VOER L EL SN DRI %
FAT, AT —FETWVZBWHEBNCT — X BT NVDOERET HIETTHRL,
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2.3 Smart data models?

FIWARE & TMforum & IUDX ZEXHFE L THEL TWAA =TT 7 THY
A7—=hFU T4 Z2FILO, A~v— MEICHEHTOHIEET —FOETVERLZ L
TWET,

2.4 O0ASC Shared Data Models for Smart City domains (SynchroniCity
Data Models)

Open Agile Smart Cities (https://oascities.org/) DHESET 55— X F
7 IV, SynchroniCity 7B ¥ =7 hOF —Z ZJLik L CTWE T, FIWARE D7 —
I EHZML T, SmartCity ICHEERT — X Z8BfH L TWET,

2.5 OMA(Open Mobile Alliance)

ENRNANVBEREEWOIHEEND, #HHICHLIT—FE2ETMETDHEEBIC
WEROT =2 ETNEZRLTHVES, *

OMA LightweightM2M (LwM2M) Object and Resource Registry &\ )95 —#
BTN EZEH L TWVET,

a)oma-label Objects Produced by OMA
Device ZEDEFeE L TUWET,

b) ext—label Objects Produced by 3rd party Standards Development
Organizations
Loudness, Parking Sensor . oneM2M, IPSO Allience., GSMA, OpenAlIS,
IoT connectivity Allience, uCIFI ZDHNHDT —X T NESMHL TV
£7

XML LwM2M Technical

URN / Version Object Name Owner Description

Name Editor Specification

The uCIFI parking sensor provides actual and
cumulated occupancy duration as well as forbidden

urn:oma:lwm2m:ext:3431 3431 3431 Parking Sensor - uCIFI parking detection.

*® https://smartdatamodels. org/
3 hitp://www. openmobilealliance. org/wp/omna/lwm2m/lwm2mregistry. html
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Parking Sensor

Description

The uCIFI parking sensor provides actual and cumulated occupancy duration as well as forbidden parking
detection.

Object definition

Name Object ID Object Version LWM2M Version
Parking Sensor 3431 1.0 1.0

Object URN Instances Mandatory
urn:oma:lwm2m:ext:3431 Multiple Optional

Resource Definitions

Range or
Enumeration
1 Occupancy R Single Mandatory Boolean Set to True if the parking
place is occupied. Set to False
if the parking place is free.
2 Duration R Single  Optional Integer s Number of seconds since the
parking place is occupied. If
not occupied, duration shows
the duration of the last

ID Name Operations Instances Mandatory Type Units Description

occupation.
3 Daily R Single  Optional Integer s Cumulated occupation time
Duration since beginning of the day.
4 Forbidden R Single  Optional Boolean Set to True if the vehicle
parking present on the parking place
detected is not authorized. Set to False

if parking place is free or if
the vehicle is authorized.
5 Type of RW Single  Optional String Type of sensor (e.g. PIR,
Sensor camera).

2.6 GSM Association (2018-10-29)
GSM D ENA N AT DOBBRPDAER LIcT — 2 ET L TH, »
TIoT Big Data Harmonised Data Model Version 6.0
Agriculture
Automotive
Environment
Industry
Smart City
Smart Home
T—HET /LY 7D Github TAB L TWET,

> https://www. gsma. com/iot/wp—content/uploads/2018/11/CLP. 26-v6. 0. pdf
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UAV

This entity contains a h,

Attribute
Name

id

type

createdAt

modifiedAt

source
dataProvider
entityVersion

uavModel

name

owner

operator

operationMode

location
elevation

observedAt
flightStatus

workStatus
groundSpeed

fuel

dateObserved

Attribute Type

@id

@type

TemporalProperty

TemporalProperty

Property
Property
Property

Relationship

Property

Property

Relationship

Property
GeoProperty
Property
DateTime

Property
Property

Property

Property

DateTime

of a specific L Aerial Vehicle (UAV). This entity is primarily associated with UAV
command and control and related UAV transport applications.

Description

Provides a unique identifier for an instance of the entity either in the form of a
URI (i.e. either a publicly accessible URL or a URN).

Defines the type of the entity.

Indicates the date/ time that the instance of the entity was created in ISO 8601
format. The value of this will be set by the server when the entity was created.

Indicates the date/ time when the entity was last modified in ISO 8601 format.
The value of this will be set by the server when the entity was modified, if the
entity has not been modified it may have a null value.

Specifies the URL to the source of this data (either organisation or where
relevant more specific source)

Specifies the URL to information about the provider of this i

Constraint

Mandatory
Mandatory

Mandatory

Optional

Recommended

The entity specification version as a number. A version number of 2.0 or later
denotes the entity is represented using NGSI-LD

Reference to the UAV Model definition which describes the UAV in more detail.
A name given to this UAV.

A list detailing the owner or owners of the UAV.

Refers to one or more Schema.org person or organization.
https://schema.org/Person
https://schema.org/Organization

A list detailing the operator or operators of the UAV.
Refers to one or more Schema.org person or organization.
https://schema.org/Person

https://schema.org/Organization

Text describing the choice from "vios", “evlos”, “bvlos", “automated"

Note: descriptions align with UTM Flight message.
The geo:json encoded current (/last known) GPS position of the UAV.

The elevation of the UAV (relative to ground level at the specified location).
Specify value and units of measure.

Indicates the date/time of the latest monitoring report or update.
The flight status of the UAV, including: stop, takeoff, flight, hover, land
The work status of the UAV, including: stop, prepare, work, finish

The latest reported ground speed of the UAV. Specify value and units of
measure

Current fuel load of the UAV. Specify value and units of measure

Indicates the date/time the observation was recorded.

Note this field was defined for use with NGSIv2 and is now deprecated. For new
entities and applications replace with observedAt
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Recommended

Mandatory

Recommended

Recommended

Recommended

Recommended

Mandatory
Mandatory

Mandatory
Mandatory

Optional
Optional

Optional

Deprecated



2.7 W3C SSN(Semantic Sensor Network Ontology

N -~ 3 — — - 33
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— aa hosts only *y .
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.
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Overview of the SSN classes and properties
(actuation perspective)

* https://www. w3. org/TR/vocab—ssn/
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2.8 Schema.org

Web —F DI=ODT—=HET ), HRDFEAEDLOERBTEES,
7L, arybr— A R RmXxxy 77V (FT—XHENTERNERZHL XD
fefdi) 7o EBPEAE S E TR BIZI L TV ERA

Types:
Close hierarchy Jll Open hierarchy|
¥ Thing -
» Action +
» CreativeWork +
» Event +
» Intangible +
» MedicalEntity +
» Organization +
» Person +
¥ Place -
¥ Accommodation -
® Apartment
® CampingPitch
¥ House -
® SingleFamilyResidence
» Room +
® Suite
» AdministrativeArea +
» CivicStructure +
» Landform +
® LandmarksOrHistoricalBuildings
® LocalBusiness
» Residence +

® TouristAttraction
® TouristDestination

* https://schema. org/docs/full. html
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