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Executive summary
ThiV UeSRUW dRcXPeQWV Whe SURceVV aQd RXWcRPe Rf Whe BIPED digiWal WZiQ iQ iWV iQiWial VWage 
afWeU 6 PRQWhV Rf cRQceSWiRQ aQd deYelRSPeQW. BIPED aiPV WR SURYide a hRliVWic YieZ RQ Whe 
VXbjecW Rf PRViWiYe EQeUg\ DiVWUicWV (PED) deYelRSPeQW fRU Whe WeVWbed Rf BUabaQd, AaUhXV, 
b\ eVWabliVhiQg a digiWal WZiQ SlaWfRUP WhaW iQclXdeV eQeUg\, PRbiliW\ aQd cURVV-VecWRUal 
SURSeUWieV deVcUibiQg Whe XUbaQ laQdVcaSe aQd iWV VRcieW\. ThiV deYelRSPeQW deVcUibeV aQ 
RUgaQic SURceVV WhaW Zill cRQWiQXe WR gURZ aQd e[SaQd WhURXghRXW Whe SURjecW¶V WiPeliQe aQd 
be SUeVeQWed iQ XScRPiQg deliYeUableV (D2.2, D2.3, D2.4). The iQiWial UeleaVe Rf Whe BIPED 
digiWal WZiQ D2.1 eVWabliVheV a WechQRlRgicall\ VRlid SlaWfRUP VeUYiQg aV baVe fRU fXWXUe 
e[WeQViRQV aQd UefiQePeQWV. AV SaUW Rf Whe iQiWial UeleaVe Rf Whe BIPED digiWal WZiQ SlaWfRUP 
dePRQVWUaWRU, WhiV UeSRUW SURYideV iQ-deSWh backgURXQd iQfRUPaWiRQ RQ Whe deYelRSPeQW 
ZiWhiQ Whe fiUVW 6 PRQWhV Rf Whe SURjecW, RXWliQiQg Whe PeWhRdRlRgical aSSURach aQd VcRSe aV 
Zell aV deWailiQg WechQical cRPSRQeQWV aQd daWa VeWV XQdeU e[aPiQaWiRQ. The UeSRUW fXUWheU 
RffeUV Whe XVeU a haQdbRRk RU gXide (ChaSWeU 5) RQ hRZ WR XVe BIPED digiWal WZiQ iQ iWV 
cXUUeQW VWaWe.   

The dRcXPeQW iV VWUXcWXUed iQWR 6 chaSWeUV:
Ɣ Chapter 1 ³Introduction´ SURYideV aQ RXWliQe abRXW Whe IQiWial UeleaVe Rf Whe digiWal 

WZiQ SlaWfRUP aQd aUchiWecWXUe, VeUYiQg aV a VRlid baVe fRU Whe BIPED digiWal WZiQ WR 
e[SaQd RQ fXUWheU deYelRSPeQW VWeSV. The chaSWeU iQclXdeV aQ RYeUYieZ abRXW Whe 
PeWhRdRlRgical VWeSV WhaW haYe beeQ WakeQ, deVcUibeV hRZ WhiV deliYeUable UelaWeV WR 
Whe RWheU deliYeUableV Rf WhiV SURjecW¶V WP3  (D3.1) aQd WP4 (D4.1) aQd cRQclXdeV 
ZiWh RXWliQiQg Whe VcRSe Rf WhiV deliYeUable.

Ɣ Chapter 2 ³Requirements´ diVcXVVeV TechQical ReTXiUePeQWV, RUigiQaWiQg fURP Whe 
WechQical SaUWQeUV, aQd Whe SRfWZaUe ReTXiUePeQW SSecificaWiRQV (SRS), defiQed b\ 
FXQcWiRQal aQd NRQ-FXQcWiRQal ReTXiUePeQWV aQd UelaWed CRQVWUaiQWV.

Ɣ Chapter 3 ³Digital twin architecture and components´ SUeVeQWV Whe WechQical 
aUchiWecWXUe Rf Whe BIPED digiWal WZiQ, Zhich Zill be cRQWiQXRXVl\ e[SaQded RYeU Whe 
cRXUVe Rf Whe SURjecW. The chaSWeU VWaUWV ZiWh Whe GeQeUal AUchiWecWXUe Rf Whe 
SlaWfRUP, cRQWiQXeV ZiWh UelaWed BackeQd CRPSRQeQWV, MRdelV aQd AlgRUiWhPV, aQd 
FURQWeQd CRPSRQeQWV.

Ɣ Chapter 4 ³Demonstrator of the BIPED Digital Twin Platform (Initial Release)´ 
RffeUV gXidaQce WR Whe XVeU Rf BIPED digiWal WZiQ iQ iWV cXUUeQW VWaWe, RffeUiQg aQ 
iQWeUface deVcUiSWiRQ iQclXdiQg a 2D aQd 3D PaS, a legeQd aQd a deVcUiSWiRQ Rf Whe 
WRRlbR[. FXUWheUPRUe, WhiV chaSWeU deVcUibeV hRZ WR acceVV liYe daWa fURP VeQVRUV 
lRcaWed iQ AaUhXV.

Ɣ Chapter 5 ³Data Sets and Data Sources´ iV VWUXcWXUed b\ WhUee PaiQ WRSicV, 
cRYeUed b\ BIPED (EQeUg\, MRbiliW\, CURVV-VecWRUal) aQd deVcUibeV UelaWed daWaVeWV 
WhaW haYe beeQ iQclXded iQWR BIPED digiWal WZiQ iQ WhiV VWage RU haYe beeQ XQdeU 
e[aPiQaWiRQ fRU iQclXViRQ. The chaSWeU cRQWiQXeV ZiWh Whe iQYRlYePeQW Rf 
VWakehRldeUV, eQd-XVeUV aQd cXUUeQW acWiRQV WakeQ WRZaUdV Whe ePbedPeQW iQWR Whe 
EXURSeaQ DaWa SSace laQdVcaSe, b\ SURYidiQg aQ RXWliQe Rf Whe cXUUeQW EU-defiQed 
SUiRUiW\ daWa VeWV, iQclXdiQg Whe EC High-YalXe daWaVeWV aQd INSPIRE GeR DaWa 
PRUWal, aQd diVcXVVeV hRZ BIPED haV beeQ QeVWed deeS ZiWhiQ Whe EXURSeaQ daWa 
VSace laQdVcaSe.
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Ɣ Chapter 6 ³Conclusions and Next Steps´ SURYideV aQ RXWlRRk RQ hRZ WheVe 
fiQdiQgV Zill cRQWUibXWe iQ Qe[W ZRUkiQg VWeSV aQd deliYeUableV, WRgeWheU ZiWh fiQdiQgV 
Rf RWheU ZRUk SackageV aV SUeVeQWed iQ WheiU UeVSecWiYe deliYeUableV, WR defiQe a 
hRliVWic digiWal WZiQ VXSSRUWiQg PED eVWabliVhPeQW iQ cRPPXQiWieV aQd ciWieV.

The fRllRZiQg dRcXPeQWV aUe aWWached WR WhiV dRcXPeQW:
Ɣ AQQe[ 1: DUET MaWXUiW\ MRdel 
Ɣ AQQe[ 2: BIPED DaWaVheeW
Ɣ AQQe[ 3: DaWa SRXUceV
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1. Introduction

ThiV deliYeUable cRQViVWV Rf Whe cRQceSWiRQ aQd deVcUiSWiRQ Rf Whe VRfWZaUe aUchiWecWXUe fRU 
Whe BIPED digiWal WZiQ aQd aQ iQiWial UeleaVe Rf SlaWfRUP cRPSRQeQWV aV a dePRQVWUaWRU.  ThiV 
UeSRUW ZaV SURdXced WR accRPSaQ\ aQd dRcXPeQW Whe cXUUeQW ZRUk SURceVV aV Rf M06. The 
UeSRUW RffeUV backgURXQd iQfRUPaWiRQ aQd deWailed iQVighWV RQ WechQical cRPSRQeQWV aQd 
VRfWZaUe deYelRSPeQW, Whe PeWhRdRlRg\ XVed, aV Zell aV a haQdbRRk aV gXidaQce WR Whe 
XVeU Rf Whe dePRQVWUaWRU.

F˜˚˨˥˘ 1. ˆ˖˛˘ˠ˔˧˜˖ ˪ˢ˥˞ˣ˟˔ˡ ˢ˙ BI˃ED D˜˚˜˧˔˟ ˇ˪˜ˡ: M01-M36

DeYelRSiQg a hRliVWic digiWal WZiQ ZiWh Whe aiP WR VXSSRUW PRViWiYe EQeUg\ DiVWUicW (PED) 
eVWabliVhPeQW iQ Whe QeighbRXUhRRd Rf BUabaQd iQ AaUhXV, WhaW gReV be\RQd cRPPRQl\ 
diVcXVVed SURSeUWieV, VXch aV eQeUg\ cRQVXPSWiRQ aQd PRbiliW\, caQ RQl\ be achieYed iQ aQ 
iWeUaWiYe SURceVV. While Whe daWa iQWegUaWiRQ aQd calcXlaWiRQ PRdelV haYe WR be bXilW XS 
gUadXall\ aQd aUe iQWeUdeSeQdeQW, a VRlid WechQical baViV la\V Whe fRXQdaWiRQ fRU Whe VRfWZaUe 
aUchiWecWXUe.
The iQiWial UeleaVe Rf BIPED DigiWal TZiQ (D2.1) aiPV WR SURYide a WechQicall\ URbXVW SlaWfRUP 
aV a VRlid, \eW Vcalable baVe WR VWaUW WhiV SURceVV. The baVic aUchiWecWXUe iV Vcalable aQd 
deVigQed WR fle[ibl\ VeUYe QeZ XVe caVeV iQ fXWXUe UeleaVeV (D2.2, D2.3, D2.4 - Vee FigXUe 
1). ThiV cRPeV ZiWh Whe iQclXViRQ Rf PRUe daWa VRXUceV aQd daWa PRdelV iQ iQcUePeQWal 
PRdelliQg aQd deYelRSPeQW VWageV WR be SXbliVhed. FigXUe 1 VhRZV a VchePaWic ZRUkSlaQ Rf 
Whe RYeUall SURjecW (M01-M36). 
AV RXWliQed iQ FigXUe 1, Whe SURceVV iQ WhiV VWage fRcXVeV RQ PeUgiQg aQd iPSlePeQWiQg WhUee 
SaUallel deYelRSPeQW VWUeaPV ± Whe RYeUall XQdeUVWaQdiQg & cRQceSW ShaVe, WechQical 
deYelRSPeQW Rf Whe digiWal WZiQ backeQd (T2.1) aV WechQical baViV, aQd Whe iQiWial daWa-UelaWed 
gURXQdZRUk, iQclXdiQg Whe e[SlRUaWiRQ aQd eYalXaWiRQ Rf aYailable daWa VRXUceV (T2.2, T2.3, 
T2.4). 
The DigiWal TZiQ MaWXUiW\ MRdel (FigXUe 2) deYelRSed iQ Whe HRUi]RQ 2020 SURjecW DUET1 
(DigiWal UUbaQ EXURSeaQ TZiQV - GUaQW AgUeePeQW NR. 870697) helSV WR YalidaWe Whe 
RUgaQiVaWiRQ aQd VWaWXV Rf Whe iQiWial ZRUk ShaVe. The PRdel deVcUibeV a high-leYel SaWhZa\ 
fRU Whe deYelRSPeQW Rf digiWal WZiQV. The BIPED ZRUk ShaVe caQ be caWegRUiVed iQWR Whe 
SWUaWeg\ PhaVe aQd E[SlRUaWRU\ PhaVe.The SWUaWeg\ PhaVe haV alUead\ beeQ cRPSleWed fRU 

1 DUET. hWWSV://ZZZ.digiWalXUbaQWZiQV.cRP/
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Whe PRVW SaUW ZiWh SURceVViQg Whe BIPED SURjecW SURSRVal iQ clRVe cRllabRUaWiRQ ZiWh lRcal 
VWakehRldeUV. The VeaUch fRU VXiWable daWa VeWV iV alVR VeeQ aV SaUW Rf WhiV fiUVW ShaVe. ThiV 
SaUW Rf Whe ZRUk iV VWill iQ SURgUeVV. The cXUUeQW WechQRlRgical deYelRSPeQW haV VWURQg 
chaUacWeUiVWicV Rf Whe e[SlRUaWiYe "E[SlRUaWRU\ PhaVe".

 F˜˚˨˥˘ 2. DˈEˇ M˔˧˨˥˜˧ˬ Mˢ˗˘˟ (˦˘˘ ˔˟˦ˢ Aˡˡ˘˫ 1)

The BIPED digiWal WZiQ Zill VeUYe Whe ciW\ gRYeUQPeQW, deciViRQ PakeUV, Whe lRcal cRPPXQiW\ 
iQ BUabaQd/AaUhXV, aV Zell aV SXblic aQd SUiYaWe VWakehRldeUV iQ PakiQg iQfRUPed deciViRQV 
WRZaUdV PED SlaQQiQg ± ZiWh Whe SRWeQWial WR adRSW Whe cRQceSW iQ cRPPXQiWieV all RYeU 
EXURSe. TheUefRUe, Whe WechQical deYelRSPeQW haV beeQ aligQed ZiWh acWiYiWieV iQ Whe ZRUk 
SackageV WP3 aQd WP4 aV Zell aV UelaWed ZRUk RQ VWakehRldeU aQd eQd-XVeU iQYRlYePeQW  
aQd Whe eQgagePeQW ZiWh bURadeU daWa VSace cRPPXQiWieV iQ T2.5. 
The VWead\ cRPPXQicaWiRQ aQd feedback fURP WhRVe VWakehRldeU gURXSV eQVXUeV a digiWal 
WZiQ deVigQ VeUYiQg Ueal-ZRUld challeQgeV WRZaUdV PED eVWabliVhPeQW fRU Whe cRPPXQiW\ b\ 
defiQiQg VSecific XVeU UeTXiUePeQWV, Zhile RSeQiQg dRRUV WR acceVV highl\ UeleYaQW, \eW 
UeVWUicWed daWa VeWV b\ UaiViQg aZaUeQeVV Rf daWa RZQeUV aV e[WeQded SURjecW SaUWQeUV. 
FXUWheUPRUe, baVed RQ Whe SURjecW¶V aiP Rf eVWabliVhiQg BIPED digiWal WZiQ QRW RQl\ iQ 
BUabaQd iQ AaUhXV, DeQPaUk, bXW iQ WRZQV aQd ciWieV all RYeU EXURSe, Whe deYelRSPeQW Rf 
BIPED digiWal WZiQ iV deeSl\ gURXQded iQ Whe EXURSeaQ daWa VSace eQYiURQPeQW. IQ dRiQg VR, 
RXU WechQical deYelRSPeQW haV beeQ gXided b\ WhiV SUiQciSle. FRU iQVWaQce, Whe iQcRUSRUaWiRQ 
Rf RSeQ high TXaliW\ daWa VRXUceV aQd SUiRUiW\ daWaVeWV, aV defiQed b\ Whe EXURSeaQ 
CRPPiVViRQ (EC) haV beeQ VeeQ aV a SUiRUiW\. ThiV gRal iV alVR ePbedded iQ Whe T2.5 
acWiYiWieV ZiWh ke\ UeleYaQW EXURSeaQ daWa VSace iQiWiaWiYeV, UaiViQg aZaUeQeVV, e[SlRUiQg 
RSSRUWXQiWieV fRU cRRSeUaWiRQ aQd aVVeVViQg bURadeU aSSlicabiliW\ aQd UeSlicabiliW\ Rf BIPED 
VRlXWiRQV be\RQd Whe SilRW VeWWiQg. 
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1.1. Scope & Objectives 
TR accRPSliVh DeliYeUable 2.1, WhUee PaiQ acWiYiWieV ZeUe caUUied RXW b\ aligQiQg aQd 
iQWegUaWiQg cRQWUibXWiRQV fURP YaUiRXV SaUWQeUV aQd ZRUk SackageV (WPV): CRQceSWXal WRUk, 
DaWa MaSSiQg aQd iQiWial TechQical IPSlePeQWaWiRQ. 
The VcRSe eQcRPSaVVeV cRllabRUaWiYe effRUWV Rf jRiQW kQRZledge bXildiQg, aUchiWecWXUal 
deVigQ, defiQiWiRQ Rf VRfWZaUe UeTXiUePeQWV, baVic WechQical deYelRSPeQW, daWa PaSSiQg aQd 
haQdliQg, aQd V\QchURQiVaWiRQ ZiWh SaUallel ZRUkVWUeaPV. 

The SUiPaU\ RbjecWiYeV fRU DeliYeUable 2.1 aUe:
1. EVWabliVh a jRiQW KQRZledge BaVe beWZeeQ SaUWQeUV:

ż FaciliWaWe effecWiYe cRPPXQicaWiRQ aQd kQRZledge VhaUiQg aPRQg all SaUWQeUV.
ż UQdeUVWaQd each SaUWQeU¶V caSabiliWieV aQd WechQical VRlXWiRQV
ż DRcXPeQW aQd diVVePiQaWe Whe cRllecWiYe kQRZledge WR VXSSRUW RQgRiQg aQd 

fXWXUe SURjecW ShaVeV.
2. AchieYe AccXUaWe DaWa MaSSiQg aQd IQiWial MRdelliQg:

ż CRQdXcW WhRURXgh daWa PaSSiQg WR XQdeUVWaQd Whe daWa laQdVcaSe aQd 
UeTXiUePeQWV.

ż DeYelRS iQiWial daWa PRdelV WhaW aUe accXUaWe aQd aligQ ZiWh Whe aUchiWecWXUal 
deVigQ.

3. DefiQe BaVic TechQical ReTXiUePeQWV fRU Whe BIPED TZiQ DeYelRSPeQW
ż CRllecW ReTXiUePeQWV fURP SRWeQWial fXWXUe eQd-XVeUV aV aQ RUieQWaWiRQ.
ż CRllecW ReTXiUePeQWV fURP Whe TechQical SaUWQeUV WR eQVXUe a URbXVW baVe.
ż SSecif\ geQeUal SRfWZaUe ReTXiUePeQWV.

4. DeVigQ a RRbXVW AUchiWecWXUe fRU DigiWal TZiQ (IQiWial ReleaVe):
ż CUeaWe a Vcalable aQd fle[ible aUchiWecWXUe WhaW caQ VeUYe aV Whe fRXQdaWiRQ 

fRU Whe DigiWal TZiQ / VSecif\ Whe iQiWial VchePaWic aUchiWecWXUe.
ż EQVXUe Whe aUchiWecWXUe VXSSRUWV iQWegUaWiRQ ZiWh YaUiRXV daWa VRXUceV aQd 

WechQical cRPSRQeQWV aQd PRdelV.
5. DeYelRS CRUe TechQical CRPSRQeQWV:

ż IPSlePeQW Whe eVVeQWial WechQical cRPSRQeQWV WhaW Zill fRUP Whe backbRQe Rf 
Whe DigiWal TZiQ.

ż EQVXUe WheVe cRPSRQeQWV aUe PRdXlaU aQd caQ be eaVil\ e[WeQded RU 
PRdified.

6. IQWegUaWe aQd AligQ ZiWh PaUallel WRUkVWUeaPV:
ż IQcRUSRUaWe VWakehRldeU aQd eQd-XVeU feedback fURP WP3 aQd KPI 

UeTXiUePeQWV fURP WP4 iQWR Whe DigiWal TZiQ¶V deVigQ aQd iPSlePeQWaWiRQ.
ż EQVXUe Whe DigiWal TZiQ deYelRSPeQW iV iQ V\Qc ZiWh WP3 aQd WP4 WR PeeW 

bURadeU SURjecW gRalV.

1.2. Methodological Approach
B\ achieYiQg Whe RbjecWiYeV abRYe, Whe ZRUk Sackage aiPV WR deliYeU a VRlid fRXQdaWiRQ fRU 
Whe DigiWal TZiQ, eQVXUiQg iW iV Zell-SRViWiRQed fRU fXWXUe deYelRSPeQW ShaVeV aQd effecWiYel\ 
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PeeWV Whe QeedV Rf all VWakehRldeUV iQYRlYed. FigXUe 3 (belRZ) RXWliQeV WhiV SURceVV, Zhich 
Zill be deVcUibed iQ PRUe deWail belRZ. IQ Whe fRllRZiQg PRQWhV, aQ agile deYelRSPeQW 
aSSURach Zill be eVWabliVhed WR iQcUePeQWall\ adYaQce Whe SlaWfRUP aQd iQWegUaWe PRUe daWa 
baVed RQ Whe UefiQePeQW Rf UVeU ReTXiUePeQWV.

F˜˚˨˥˘ 3. ˆ˖˛˘ˠ˔˧˜˖ ˪ˢ˥˞ˣ˟˔ˡ ˢ˙ BI˃ED D˜˚˜˧˔˟ ˇ˪˜ˡ: M01-M06

1.2.1. Data

1.2.1.1. “Dataset Wishlist”: BIPED Data Sheet
IQ a fiUVW VWeS, YaUiableV deVcUibiQg Whe XUbaQ aQd VRcial laQdVcaSe Rf BUabUaQd haYe beeQ 
diVcXVVed aQd cRllecWed iQ a ³daWaVeW ZiVhliVW´ aQd liQked WR UeSUeVeQWaWiYe daWaVeWV aV fRXQd 
iQ RSeQ daWa SRUWalV, VXch aV OSeQ DaWa DeQPaUk2 aQd AaUhXVkRPPXQe3 (Vee AQQe[ 3 fRU 
Whe cRPSleWe liVW Rf diVcXVVed daWa VRXUceV). ThiV daWa VheeW VeUYeV aV liYiQg dRcXPeQW aQd 
WRRl fRU Whe SURjecW WeaP SURYidiQg aQ RYeUYieZ RQ diVcXVVed daWaVeWV, addiWiRQal iQfRUPaWiRQ 
(e.g. acceVVibiliW\, leYel Rf daWa gUaQXlaUiW\, RZQeUVhiS) aQd Whe cXUUeQW VWaWe Rf Whe daWaVeW 
ZiWhiQ Whe BIPED digiWal WZiQ SURjecW (³aYailable´, ³RZQeU-cRQWacWed´, ³RZQeU-QRW-cRQWacWed´, 
³QRW-aYailable´) WhURXghRXW Whe SURjecW dXUaWiRQ. (See AQQe[ 3). 
While WRSicV UelaWed WR eQeUg\ aQd PRbiliW\ aUe fiUPl\ eVWabliVhed iQ Whe VcieQWific 
cRPPXQiWieV fRU PRdelliQg PED deYelRSPeQW, UeleYaQW aQd QeceVVaU\ daWaVeWV fRU PRdelliQg 
SXUSRVeV cRXld WheUefRUe be iQclXded iQ Whe BIPED DaWa SheeW UaWheU TXickl\, dUiYeQ b\ Whe 
e[SeUWiVe Rf Whe cRQVRUWiXP SaUWQeUV. HRZeYeU, Whe iQclXViRQ Rf cURVV-VecWRUal daWa VXch aV 
daWaVeWV deVcUibiQg Whe VRcial, ecRQRPic, eQYiURQPeQWal aQd Sh\Vical chaUacWeUiVWicV Rf a 
QeighbRXUhRRd RU ciW\, UeTXiUeV aQ e[SlRUaWRU\ ShaVe.ThiV e[SlRUaWiRQ haV WR be WhRURXgh 
dXe WR Whe QRYelW\ Rf iQclXdiQg VXch leVV-diVcXVVed, Zhile SRWeQWiall\ VigQificaQW SURSeUWieV iQ 
aQ XUbaQ PED-UelaWed cRQWe[W. OQ Whe WeaP¶V e[SeUWiVe iQ XUbaQ daWa VcieQce WRSicV, VXch 
SURSeUWieV haYe beeQ diVcXVVed ZiWh UeVSecW WR WheiU UeleYaQce WR eQeUg\ cRQVXPSWiRQ iQ aQ 
XUbaQ QeighbRXUhRRd. DaWaVeWV UeflecWiQg VelecWed SURSeUWieV haYe beeQ ideQWified aQd 
added WR Whe daWa VheeW.

3 AaUhXVkRPPXQe: hWWS://aaUhXVkRPPXQe.dk/ 
2 OSeQ DaWa DeQPaUk: hWWSV://ZZZ.RSeQdaWa.dk/ciW\-Rf-aaUhXV
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BeVideV VXch TXaQWiWaWiYe PeaVXUable daWa, BIPED Zill alVR iQclXde Whe cRllecWiRQ aQd 
e[SlRUaWiRQ Rf cURVV-VecWRUal VRfW daWa iQ Qe[W deYelRSPeQW. AV RXWliQed iQ D1.3, Whe 
EXURSeaQ CRPPiVViRQ/EXURVWaW glRVVaU\ defiQeV VRfW daWa aV TXaliWaWiYe RU TXaQWiWaWiYe daWa  
UeVXlWiQg fURP aQ aSSUR[iPaWiRQ Rf ecRQRPic SheQRPeQa WhURXgh VXUYe\V aQd iQWeUYieZV., 
beVideV RWheU VRXUceV, VXch aV VRcial Pedia VcUaSiQg aQd YaUiRXV cURZdVRXUciQg PeWhRdV.
FRU Whe SXUSRVeV Rf BIPED, VRfW daWa aUe PaiQl\ daWa WhaW aWWePSW WR deVcUibe aQd TXaQWif\ 
SeRSle'V SeUceSWiRQV RU ePRWiRQV iQ RUdeU WR cRPSlePeQW haUd daWa PRdelV. AccRUdiQg WR Whe 
SURSRVal, RQe Rf Whe RbjecWiYeV Rf BIPED iV WR e[SlRUe hRZ Whe TXaQWiWaWiYe cRllecWiRQ Rf VRfW 
daWa caQ VXSSRUW SURgUeVV iQ Whe deYelRSPeQW Rf digiWal WZiQV, aQd WR deYelRS QRYel PeWhRdV 
WR TXaQWiWaWiYel\ cRllecW VXch daWa VR WhaW iW caQ be iQcRUSRUaWed iQWR Whe digiWal WZiQ.
 

1.2.1.2. Access & Shortlisting
IQ dRiQg VR, a UaWheU e[ceVViYe aQd Zell defiQed SRRl Rf daWaVeWV haV beeQ eVWabliVhed aQd 
iQ a Qe[W VWeS, a VhRUW-liVW RQ SUiRUiWi]ed daWaVeWV cUeaWed. The VhRUWliVWiQg SURceVV fRllRZed 
facW-baVed deciViRQV RQ hRZ SURSeUWieV UelaWe WR eQeUg\ cRQVXPSWiRQ (fRU iQVWaQce, aV 
VXggeVWed b\ Whe liWeUaWXUe) aV Zell aV WheiU acceVVibiliW\ (aV fRU iQVWaQce, eaV\ acceVVible 
daWaVeWV ZeUe SUiRUiWi]ed). ReleYaQW daWa RZQeUV haYe beeQ cRQWacWed aQd diVcXVViRQV RQ 
daWa VhaUiQg iQiWiaWed (Vee a liVW Rf SUiRUiWi]ed daWa VeWV iQ Table 1, ChaSWeU 4).
HaYiQg defiQed a VhRUW-liVW ZiWh QeceVVaU\ daWaVeWV allRZed Whe eVWabliVhPeQW Rf VXb-gURXSV 
fRU eQeUg\, PRbiliW\ aQd cURVV-VecWRUal PRdelliQg: Lead SaUWQeUV Rf UelaWed WaVkV (T2.2, T2.3, 
T2.4) RUgaQi]ed WaVk-VSecific UecXUUeQW PeeWiQgV ZiWh iQYRlYed SaUWQeUV WR VhaUe iQVighWV aQd 
deYelRSPeQW VWeSV aV Zell aV WR SlaQ Qe[W SURgUeVV VWeSV WR be WakeQ. 
DXe WR WhiV SURceVV, WZR SUiPaU\ challeQgeV haYe becRPe cleaU:

Ɣ AcceVVibiliW\ aQd ShaUiQg Rf DaWaVeWV b\ ThiUd-PaUW\ OZQeUV: E[WeQViYe effRUWV haYe 
beeQ Pade WR gaWheU cRPSUeheQViYe iQfRUPaWiRQ fURP YaUiRXV VRXUceV. We haYe 
eVWabliVhed cRQWacWV ZiWh lRcal eQeUg\ SURYideUV fRU eQeUg\ cRQVXPSWiRQ daWa, Whe 
AaUhXV TUaffic DeSaUWPeQW fRU Whe ciW\¶V WUaffic PRdel aQd VeQVRU daWa, YaUiRXV AaUhXV 
MXQiciSaliW\ deSaUWPeQWV fRU dePRgUaShic aQd VRciR-ecRQRPic daWa, aQd Whe AaUhXV 
GIS DeSaUWPeQW fRU geRVSaWial daWa QeceVVaU\ WR bXild Whe digiWal WZiQ. HRZeYeU, 
fiQaliViQg agUeePeQWV aQd SURcedXUeV WR acceVV WhiV daWa UePaiQV RQgRiQg.

Ɣ E[iVWiQg LaQgXage BaUUieUV: MaQ\ RSeQ daWaVeWV aUe aYailable RQl\ iQ DaQiVh, Zhich 
cRPSlicaWeV daWa SURceVViQg aQd iQWegUaWiRQ. DeVSiWe WheVe challeQgeV, Ze aUe 
ZRUkiQg diligeQWl\ RQ WUaQVlaWiQg aQd iQWeUSUeWiQg WheVe daWaVeWV WR eQVXUe WheiU 
XVabiliW\.

AV Rf Ma\ 2024, Ze aUe iQ cRQWacW ZiWh WheVe deSaUWPeQWV WR fiQaliVe QeceVVaU\ agUeePeQWV 
aQd SURcedXUeV WR acceVV Whe daWa aQd SURceed ZiWh RXU daWa iQWegUaWiRQ aQd aQal\ViV WaVkV 
(Vee Table 1, ChaSWeU 4).

1.2.1.3. Modelling

FRllRZiQg XS RQ Whe challeQgeV e[SUeVVed abRYe, Whe cRPSUeheQViYe AI-baVed PRdelliQg 
haV QRW \eW fXll\ cRPPeQced. HRZeYeU, VeYeUal SUeliPiQaU\ VWeSV haYe beeQ XQdeUWakeQ, 
aQd Ze haYe RXWliQed Whe SlaQQed Qe[W VWeSV aV daWa becRPeV aYailable.

WiWh AI WechQiTXeV, Ze UefeU WR Whe AI Wa[RQRP\ SUeVeQWed iQ Whe "AI WaWch. DefiQiQg 
AUWificial IQWelligeQce 2.0"4 dRcXPeQW b\ Whe EXURSeaQ CRPPiVViRQ. The AI WaWch iV 
deVigQed WR eVWabliVh AI fURP aQ RSeUaWiRQal SeUVSecWiYe. TR achieYe WhiV, Whe cRUe dRPaiQ Rf 
AI aQd WUaQVYeUVal WRSicV aUe chaUacWeUi]ed, alRQg ZiWh a liVW Rf VXbdRPaiQV. Each 

4 hWWSV://ai-ZaWch.ec.eXURSa.eX/SXblicaWiRQV/ai-ZaWch-defiQiQg-aUWificial-iQWelligeQce-20_eQ
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VXbdRPaiQ iV SURYided ZiWh a liVW Rf ke\ZRUdV. AI dRPaiQV aUe cRQVideUed aV "ReaVRQiQg, 
PlaQQiQg, LeaUQiQg, CRPPXQicaWiRQ, PeUceSWiRQ, IQWegUaWiRQ aQd IQWeUacWiRQ, SeUYiceV, AI 
EWhicV aQd PhilRVRSh\." PaUW Rf Wa[RQRP\, iQclXdiQg AI dRPaiQV, WheiU VXbdRPaiQV, aQd a liVW 
Rf ke\ZRUdV, iV VhRZQ iQ Whe Wable belRZ. The UeadeU iV UefeUUed WR Table 2 Rf Whe AI WaWch 
Wa[RQRP\ fRU Whe cRPSleWe liVW. TR cRSe ZiWh chaQgeV iQ Whe SUacWicaliW\ Rf PeWhRdV iQ 
diffeUeQW dRPaiQV, Whe ke\ZRUdV caQ be d\QaPicall\ added WR Whe liVW. TheUefRUe, ZiWh AI, Ze 
PeaQ aQ\ algRUiWhPV WhaW caQ be XVed aV SaUW Rf e[WUacWiQg YalXe fURP daWa.

ˇ˔˕˟˘ 1. ˃˔˥˧ ˢ˙ Eˈ AI ˊ˔˧˖˛ ˇ˔˫ˢˡˢˠˬ 

AI domain AI subdomain Keyword

 
 
 
 
ReaVRQiQg

KQRZledge 
UeSUeVeQWaWiRQ;
 
 
AXWRPaWed 
UeaVRQiQg;
 
CRPPRQ VeQVe 
UeaVRQiQg

caVe-baVed UeaVRQiQg  iQdXcWiYe SURgUaPPiQg
caXVal iQfeUeQce  iQfRUPaWiRQ WheRU\

caXVal PRdelV  kQRZledge UeSUeVeQWaWiRQ & 
UeaVRQiQg

cRPPRQ-VeQVe UeaVRQiQg  laWeQW YaUiable PRdelV
e[SeUW V\VWeP  VePaQWic Zeb

fX]]\ lRgic XQceUWaiQW\ iQ aUWificial 
iQWelligeQce

gUaShical PRdelV  

 
 
PlaQQiQg

PlaQQiQg aQd 
SchedXliQg;
 
 
SeaUchiQg;
 
OSWiPiVaWiRQ

Ba\eViaQ RSWiPiVaWiRQ  hieUaUchical WaVk QeWZRUk
cRQVWUaiQW VaWiVfacWiRQ  PeWaheXUiVWic RSWiPiVaWiRQ
eYRlXWiRQaU\ algRUiWhP  SlaQQiQg gUaSh
geQeWic algRUiWhP  VWRchaVWic RSWiPiVaWiRQ
gUadieQW deVceQW  

 
 
 
 
 
 
 
 
 
 
 
 
LeaUQiQg

 
 
 
 
 
 
 
 
 
 
 
 
MachiQe leaUQiQg

acWiYe leaUQiQg  feaWXUe e[WUacWiRQ
adaSWiYe leaUQiQg  geQeUaWiYe adYeUVaUial QeWZRUk
adYeUVaUial PachiQe leaUQiQg  geQeUaWiYe PRdel
adYeUVaUial QeWZRUk  PXlWi-WaVk leaUQiQg
aQRPal\ deWecWiRQ  QeXUal QeWZRUk
aUWificial QeXUal QeWZRUk  SaWWeUQ UecRgQiWiRQ
aXWRPaWed PachiQe leaUQiQg  SURbabiliVWic leaUQiQg
aXWRPaWic claVVificaWiRQ  SURbabiliVWic PRdel
aXWRPaWic UecRgQiWiRQ  UecRPPeQdeU V\VWeP
baggiQg  UecXUUeQW QeXUal QeWZRUk
Ba\eViaQ PRdelliQg  UecXUViYe QeXUal QeWZRUk
bRRVWiQg  UeiQfRUcePeQW leaUQiQg
claVVificaWiRQ VePi-VXSeUYiVed leaUQiQg
clXVWeUiQg  VWaWiVWical leaUQiQg
cRllabRUaWiYe filWeUiQg  VWaWiVWical UelaWiRQal leaUQiQg
cRQWeQW-baVed filWeUiQg  VXSeUYiVed leaUQiQg
cRQYRlXWiRQal QeXUal QeWZRUk  VXSSRUW YecWRU PachiQe
daWa PiQiQg  WUaQVfeU leaUQiQg
deeS leaUQiQg  XQVWUXcWXUed daWa
deeS QeXUal QeWZRUk  XQVXSeUYiVed leaUQiQg
eQVePble PeWhRd  

CXUUeQWl\, Ze aUe iQ Whe SURceVV Rf daWa e[SlRUaWiRQ aQd cRllecWiRQ, aQd iQ ChaSWeU 4 Ze Zill 
RXWliQe SRWeQWial XVeU VceQaUiRV fRU eQeUg\, PRbiliW\, aQd cURVV-VecWRUal daWaVeWV. OXU effRUWV 
WhXV faU iQclXde:
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Ɣ Energy Data: CRQWiQXRXV effRUWV aUe beiQg Pade WR acTXiUe eQeUg\ daWa ZiWh Whe 
aVViVWaQce Rf AaUhXV PXQiciSaliWieV aQd RWheU SaUWQeUV. TheVe effRUWV iQclXde:

ż IQYeVWigaWiQg Whe SRVVibiliW\ Rf RbWaiQiQg eQeUg\ cRQVXPSWiRQ daWa fURP 
KUedVl¡b, a ke\ eQeUg\ VecWRU daWa SURYideU.

ż RealiViQg Whe SRWeQWial WR acceVV daWa RQ all SXblic bXildiQgV iQ AaUhXV.
ż E[SlRUiQg addiWiRQal daWa VRXUceV be\RQd KUedVl¡b.
ż WRUkiQg RQ acTXiUiQg daWa fURP XWiliW\ SURYideUV iQ AaUhXV; XQWil WheQ, a 

"dXPP\" daWaVeW fURP aQRWheU XWiliW\ iV aYailable Yia CeQWeU DeQPaUk PRUWal5.

OQce VXfficieQW aQd QeceVVaU\ daWa fRU Whe eQeUg\ VecWRU haV beeQ cRQQecWed, Ze 
Zill XVe a daWa-dUiYeQ digiWal WZiQ PeWhRdRlRg\ WR acceVV ke\ SaUaPeWeUV Rf Whe 
eQeUg\ QeWZRUk. ThiV PeWhRd, deYelRSed aW DTU, Zill eQable Ueal-WiPe aVViPilaWiRQ Rf 
VeQVRU daWa fURP eQeUg\ QeWZRUkV fRU RSWiPal deciViRQ-PakiQg, accRXQWiQg fRU 
V\VWeP XQceUWaiQWieV aQd fRUecaVWV, aQd faciliWaWiQg Ueliable VceQaUiR geQeUaWiRQ.

Ɣ Mobility Data: FRllRZiQg Whe daWa-dUiYeQ aSSURach iQ Whe fiUVW ShaVe Rf Whe digiWal WZiQ 
SlaWfRUP cUeaWiRQ, Ze haYe VWaUWed WR:

ż IdeQWif\ aQd VWRUe WUaffic VeQVRU daWa fRU aQal\ViV.
ż DeYelRS a cRQWePSRUaU\ WUaffic PRdel Rf Whe AUea Rf IQWeUeVW (AOI), RU acTXiUe 

daWaVeWV fURP Zhich Whe PRdel caQ be cUeaWed.

The cXUUeQW VWaWXV Rf SUiRUiWiVed daWaVeWV aQd WheiU aYailabiliW\ iV caSWXUed iQ Table 1.

Ɣ Cross-sectoral Data: SeYeUal acWiYiWieV haYe beeQ XQdeUWakeQ RYeU Whe fiUVW SeUiRd Rf 
Whe SURjecW, iQclXdiQg:

ż IQYeVWigaWiQg high-YalXe daWaVeWV aQd APIV iQWURdXced b\ Whe EC.
ż ReYieZiQg Whe cRPSUeheQViYe liVW Rf daWaVeWV aYailable fRU AaUhXV KRPPXQe 

RQ OSeQDaWa.dk.
ż E[SlRUiQg VRciR-ecRQRPic daWa aYailabiliW\ b\ AaUhXV PXQiciSaliW\ fRU Whe 

\eaUV 2021, 2020, 2019, aQd 2017, aQd cRQWacWiQg cRQVXlWaQWV WR XQdeUVWaQd 
Whe daWa aQd fRUPaWV.

ż IdeQWif\iQg YaUiRXV daWa VRXUceV iQ DeQPaUk, iQclXdiQg DaWa DiVWUibXWRU6, 
SDFI7, aQd OSeQ DaWa DK8.

ż IdeQWif\iQg ZeaWheU daWa fURP Whe DaQiVh MeWeRURlRgical IQVWiWXWe (DMI) aQd 
OSeQ WeaWheU SlaWfRUP, aQd cXUUeQWl\ decidiQg Zhich daWa VRXUce WR SURceed 
ZiWh.

The Qe[W VWeSV iQYRlYe VcRSiQg Whe bRXQdaU\ Rf daWaVeW VelecWiRQ iQ UelaWiRQ WR SRWeQWial XVeU 
VceQaUiRV, YalidaWiQg WheVe VceQaUiRV ZiWh VWakehRldeUV, e[SlRUiQg addiWiRQal daWa VRXUceV, 
aQd VelecWiQg aSSURSUiaWe PRdelV aQd WechQiTXeV fRU effecWiYe daWa aQal\ViV.

1.2.2. DKSR OUP as technical core 
The BIPED digiWal WZiQ iV beiQg deYelRSed RQ Whe baViV Rf Whe e[iVWiQg XUbaQ SlaWfRUP fURP 
cRQVRUWiXP SaUWQeU DKSR. The OSeQ UUbaQ PlaWfRUP (OUP) iV aQ eYeQW-baVed Ueal-WiPe 
daWa SlaWfRUP deVigQ ZiWh a fRcXV RQ XUbaQ IRT aQd cRQWURl aSSlicaWiRQV (Vee VecWiRQ DKSR 
OUP PlaWfRUP belRZ). ThiV PakeV Whe SlaWfRUP Whe e[celleQW WRRl fRU a PED ZheUe Ueal-WiPe 
daWa iV SaUaPRXQW, aQd iQ laWeU VWageV Whe cRQWURl fXQcWiRQaliW\ cRXld be eQabled WR aXWRPaWe 
ceUWaiQ SURceVVeV (e.g. eQeUg\ URXWiQg baVed RQ d\QaPic VigQalV).

8 hWWSV://ZZZ.RSeQdaWa.dk/
7 hWWSV://Vdfi.dk/
6 hWWSV://daWafRUdeleU.dk/
5 hWWSV://SRUWal.ceQWeUdeQPaUk.cRP/eQ-US/
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1.2.2.1. OUP Introduction
IQ a fiUVW VWeS, iW ZaV QeceVVaU\ WR faPiliaUiVe cRQVRUWiXP SaUWQeUV (iQ SaUWicXlaU WhRVe fURP 
Whe WechQical WeaP iQYRlYed iQ daWa PRdelliQg) ZiWh Whe SlaWfRUP aQd WR diVcXVV iWV 
iPSlePeQWaWiRQ aQd e[WeQViRQ WhURXghRXW Whe cRXUVe Rf Whe BIPED digiWal WZiQ deYelRSPeQW. 
TR WhiV eQd, a VeUieV Rf ZRUkVhRSV RUgaQiVed b\ DKSR haYe beeQ RUgaQiVed, VXch aV Whe 
OUP iQWURdXcWiRQ aQd VeYeUal deeS diYe VeVViRQV (Vee FigXUe 4), iQ Zhich WechQical deWailV 
haYe beeQ diVcXVVed aQd Whe e[WeQViRQ iQWR Whe digiWal WZiQ haV beeQ SlaQQed.
TheVe ZRUkVhRSV SURYed WR be YeU\ helSfXl WR VeWWle a cRPPRQ gURXQd Rf XQdeUVWaQdiQg RQ 
Whe OUP aPRQg Whe cRQVRUWiXP. A deeSeU deVcUiSWiRQ Rf Whe SlaWfRUP fXQcWiRQV aQd WechQical 
deVcUiSWiRQ caQ be fRXQd iQ chaSWeU 3.2.1

F˜˚˨˥˘ 4. Oˡ˟˜ˡ˘ ˊ˛˜˧˘˕ˢ˔˥˗ ˨˦˘˗ ˙ˢ˥ ˔ ˪ˢ˥˞˦˛ˢˣ ˢˡ ˧˛˘ Oˈ˃, ˟˘˗ ˕ˬ DKˆ˅.

1.2.2.2. Bilateral meetings
WiWh a cRPPRQ XQdeUVWaQdiQg Rf ZhaW Whe SlaWfRUP caQ aQd caQQRW dR aV-iV, a VeUieV Rf 
bilaWeUal PeeWiQgV haYe beeQ RUgaQiVed iQ WhePaWic VXb-gURXSV WR claUif\ iQ deWail hRZ Whe 
OUP Zill Qeed WR be cRQfigXUed aQd, SRWeQWiall\, e[WeQded WR iQcRUSRUaWe Whe daWaVeWV aQd 
daWa PRdelV deYelRSed b\ SaUWQeUV. ThiV haV beeQ dRQe RQ a WRSic b\ WRSic baViV aQd haV 
led WR fXUWheU WechQical diVcXVViRQV Zhich haYe VhaSed a cRPPRQ YiViRQ Rf hRZ all Whe SaUWV 
Zill Qeed WR be iQWegUaWed WhURXghRXW Whe cRXUVe Rf Whe BIPED SURjecW. ThiV iV UeflecWed iQ 
chaSWeU 3, iQ Zhich Whe digiWal WZiQ aUchiWecWXUe iV SUeVeQWed. 

1.2.2.3. Refining and designing
All Whe RXWSXWV Rf Whe acWiYiWieV deVcUibed abRYe haYe beeQ UefiQed iQWeUQall\ ZiWhiQ DKSR 
aQd aggUegaWed iQWR Whe deVigQ Rf WhiV SUeliPiQaU\ UeleaVe Rf Whe BIPED digiWal WZiQ. MajRU 
effRUW haV beeQ dedicaWed WR eQVXUiQg WhaW WhiV deVigQ iV Vcalable aQd fle[ible eQRXgh WR 
accRPPRdaWe fRU ZhaW Zill be deYelRSed ZiWhiQ BIPED aQd be\RQd, WhiQkiQg alZa\V RQ 
V\VWeP iQWeURSeUabiliW\ aQd cRQQecWiRQ WR RWheU eXURSeaQ daWa effRUWV.

1.2.2.4 Requirements
ReTXiUePeQWV fRU Whe SlaWfRUP VhRXld be deUiYed fURP Whe QeedV Rf fXWXUe eQd-XVeUV aQd 
VSecific UVe CaVeV. AV Whe e[SlRUaWiRQ Rf VWakehRldeUV aQd XVeUV iV WakiQg Slace iQ SaUallel iQ 
WP3, Whe cRQVRUWiXP SaUWQeUV haYe decided, iQ cRQVXlWaWiRQ ZiWh WP3, WR defiQe aQ iQiWial, 
e[SeUieQce-baVed XVeU VeW aQd UXdiPeQWaU\, fiUVW XVeU VWRUieV. ThiV VeW iV PeWhRdRlRgicall\ 
helSfXl aV iW caQ be XVed aV a baViV fRU RUieQWaWiRQ aQd diVcXVViRQ fRU fXUWheU WechQical 
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deYelRSPeQWV. ReTXiUePeQWV fRU Whe BIPED WZiQ ZeUe alVR diVcXVVed aQd dRcXPeQWed fURP 
Whe SeUVSecWiYe Rf Whe WechQical V\VWeP XVeUV, i.e. Whe cRQVRUWiXP WechQical SaUWQeUV. TheVe 
WechQical SaUWQeUV¶ UeTXiUePeQWV aUe WheQ VWUXcWXUed aV SRfWZaUe ReTXiUePeQWV SSecificaWiRQ 
(SRS) WR VeUYe aV a VRXQd baViV fRU Whe cRQWiQXiQg deYelRSPeQW Rf Whe digiWal WZiQ 
aUchiWecWXUe.
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2. Requirements

IQ Whe BIPED SURjecW, XVeU UeTXiUePeQWV RUigiQaWe eiWheU fURP Whe WechQical SaUWQeUV iQYRlYed 
iQ Whe SURjecW aV SaUW Rf WheiU WaVk RbligaWiRQV RU fURP VWakehRldeUV b\ e[SUeVViQg WheiU 
e[SecWed RXWcRPeV aQd iQWeQded XVe Rf Whe WRRl. While VWakehRldeUV haYe beeQ iQYRlYed 
dXUiQg Whe iQiWial ShaVe Rf Whe SURjecW (WP3), Whe SUiPaU\ fRcXV aW WhiV VWage iV RQ gaWheUiQg 
UeTXiUePeQWV fURP Whe WechQical SaUWQeUV WR deYelRS Whe cRUe cRPSRQeQWV Rf Whe digiWal WZiQ 
SlaWfRUP.
The UeTXiUePeQWV Rf a VRfWZaUe V\VWeP caQ be cRllecWed iQ YaUiRXV Za\V, VXch aV XVeU 
VWRUieV, VceQaUiRV, We[WXal fRUPaW, PRck-XSV, aQd PRUe. AW WhiV VWage Rf Whe SURjecW, Whe 
cXUUeQW WechQical UeTXiUePeQWV haYe beeQ gaWheUed WhURXgh VeYeUal fRUPal aQd iQfRUPal 
PeeWiQgV, Zhich haYe beeQ dRcXPeQWed iQ We[WXal fRUPaW, aQd WheVe cRQVWiWXWe Whe baViV fRU 
Whe deYelRSPeQW Rf WhiV SUeliPiQaU\ UeleaVe Rf Whe BIPED digiWal WZiQ.
IQ Whe fRllRZiQg VXbVecWiRQV Ze fiUVW e[SlRUe Whe geQeUal XVeU UeTXiUePeQWV fURP Whe  
SeUVSecWiYe Rf fRUeVeeable eQd-XVeUV. We WheQ cRllecW Whe WechQical XVeU UeTXiUePeQWV fURP 
Whe SRiQW Rf YieZ Rf Whe diffeUeQW cRQVRUWiXP PePbeUV. TheVe WechQical UeTXiUePeQWV aUe 
WheQ VWUXcWXUed aV SRfWZaUe ReTXiUePeQWV SSecificaWiRQ (SRS) WR VeUYe aV a VRXQd baViV fRU 
Whe fXUWheU deYelRSPeQW Rf Whe digiWal WZiQ aUchiWecWXUe.

2.1. General User Requirements as User Stories
AV Whe defiQiWiRQ Rf Whe eQd-XVeUV aQd WheiU QeedV iV VWill iQ SURgUeVV (WP3), PRUe geQeUal 
SlacehRldeUV haYe beeQ deVcUibed WR gXide Whe WechQical deYelRSPeQW.
BaVed RQ Whe SaUWQeUV' e[SeUieQce iQ Whe field Rf digiWal VRlXWiRQV fRU ciWieV aQd Whe 
deYelRSPeQW Rf XVe caVeV fRU XUbaQ digiWal WZiQV, Ze XQdeUVWaQd Whe fRllRZiQg liVW Rf W\Sical 
XVeUV aV a gXideliQe fRU Whe deYelRSPeQW - iW dReV QRW \eW UeSUeVeQW Whe defiQed eQd-XVeU 
VelecWiRQ. We haYe cRPe XS ZiWh Vi[  'XVeU aUcheW\SeV¶ RU SeUVRQaV WhaW Zill W\Sicall\ iQWeUacW 
ZiWh aQd XVe Whe BIPED WZiQ iQ Whe fXWXUe. The\ VeUYe aV RUieQWaWiRQ fRU Whe cRQceSWXal 
VWUXcWXUe. IQ SaUallel WR Whe cRQceSWXaliVaWiRQ Rf Whe WZiQ aQd Whe WechQical deYelRSPeQW Rf Whe 
baVic iQfUaVWUXcWXUe ZiWhiQ WhiV ZRUk Sackage, WP3 iV alVR iQYeVWigaWiQg Whe acWXal XVeU 
gURXSV RQ ViWe iQ Whe ciW\ Rf AaUhXV aQd Whe QeighbRXUhRRd BUabaQd. ThiV SURceVV iV 
cXUUeQWl\ RQgRiQg. The QeedV Rf lRcal XVeUV Zill be iWeUaWiYel\ WUaQVlaWed iQ XVeU VWRUieV aQd 
iQWegUaWed iQWR Whe deYelRSPeQW SURceVV cRQWiQXRXVl\. 
We XVe Whe faPiliaU VWaQdaUd fRUPaW Rf XVeU VWRUieV WR deVcUibe Whe UeTXiUePeQWV Rf Whe 
diffeUeQW XVeU W\SeV:  AV [UVer], I ZanW [Wo perform WhiV acWion] Vo WhaW [I can accompliVh WhiV 
goal]

User Fact Sheet 1: Decision Maker
PXUSRVe: NeedV WR Pake deciViRQV aW a VWUaWegic leYel iQ RUdeU WR dUiYe XUbaQ deYelRSPeQW 
fRUZaUd efficieQWl\, PeeWiQg Whe CiW\'V RbjecWiYeV.
UVeU SWRUieV:

Ɣ UR-1.1DM: AV a DeciViRQ MakeU, I ZaQW WR kQRZ ZhaW iQflXeQce a cRQVideUed 
PeaVXUe Zill haYe RQ Whe WUaffic iWVelf, RQ WUaffic eQeUg\ cRQVXPSWiRQ aQd RQ Whe WUaffic 
eQYiURQPeQWal iPSacW VR WhaW I caQ cRQVideU alWeUQaWiYe PeaVXUeV aQd VelecW Whe 
RSWiPal RQe.

Ɣ UR-1.2DM: AV a DeciViRQ MakeU, I ZaQW WR eYalXaWe Whe SeUfRUPaQce Rf cXUUeQW 
heaWiQg iQfUaVWUXcWXUe VR WhaW I caQ UecRPPeQd XSgUadeV aQd PaiQWeQaQce WR 
iPSURYe efficieQc\ aQd UedXce ePiVViRQV.
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Ɣ UR-1.3DM: AV a DeciViRQ MakeU, I ZaQW WR aQal\Ve heaW dePaQd fRUecaVWV VR WhaW I 
caQ ideQWif\ aUeaV fRU e[SaQdiQg Whe diVWUicW heaWiQg QeWZRUk aQd WR eQVXUe WhaW Whe 
fXWXUe caSaciW\ PeeWV Whe SURjecWed gURZWh.

Ɣ UR-1.4DM: AV a DeciViRQ MakeU, I ZaQW WR iQWegUaWe ZeaWheU daWa WR fRUecaVW 
dePaQd VSikeV dXUiQg e[WUePe ZeaWheU cRQdiWiRQV VR WhaW I caQ iPSlePeQW VWUaWegieV 
WR balaQce VXSSl\ aQd dePaQd, SUeYeQWiQg RXWageV aQd PaiQWaiQiQg gUid VWabiliW\.

Ɣ UR-1.5DM: AV a DeciViRQ MakeU, I ZaQW WR XVe WePSeUaWXUe daWa WR SURYide dUiYeUV 
ZiWh accXUaWe EV UaQge SUedicWiRQV VR WhaW I caQ RSWiPi]e baWWeU\ XVage aQd eQVXUe 
Ueliable Yehicle SeUfRUPaQce iQ cRld ZeaWheU.

User Fact Sheet 2: Politician
PXUSRVe: NeedV WR e[SlaiQ aQd jXVWif\ deciViRQV aQd PeaVXUeV WakeQ iQ RUdeU WR geW a YRWeUV¶ 
cRQfiUPaWiRQ Rf hiV/heU SRliWicV.
UVeU SWRUieV:

Ɣ UR-2.1PO: AV a PRliWiciaQ, I ZaQW WR kQRZ  hRZ PXch clRVeU Ze aUe WR diVWUicW eQeUg\ 
SRViWiYiW\ QRZ WhaQ Ze ZeUe befRUe I WRRk chaUge Rf Whe diVWUicW VR WhaW I caQ SUeVeQW 
hRZ P\ SRliWical deciViRQV helSed Whe diVWUicW.

Ɣ UR-2.2PO: AV a PRliWiciaQ, I ZaQW WR UeYieZ Whe VRcial, ecRQRPic, aQd eQYiURQPeQWal 
beQefiWV Rf Whe SURSRVed WZiQ VR WhaW I caQ adYRcaWe fRU SRlicieV aQd iQYeVWPeQWV WhaW 
aligQ ZiWh P\ cRQVWiWXeQWV' QeedV aQd Whe ciW\'V lRQg-WeUP VXVWaiQabiliW\ gRalV.

User Fact Sheet 3: Data Analyst
PXUSRVe: NeedV a daWa dUiYeQ XQdeUVWaQdiQg Rf a Ueal ZRUld SheQRPeQRQ iQ RUdeU WR helS 
deciViRQ PakeUV WR Pake daWa dUiYeQ deciViRQV.
UVeU SWRUieV:

Ɣ UR-3.1DA: AV a DaWa AQal\VW, I ZaQW WR iWeUaWiYel\ e[SlRUe Whe hiVWRU\ Rf WUaffic iQ Whe 
diVWUicW VR WhaW I caQ lRRk fRU VSaWiRWePSRUal WUaffic SaWWeUQV.

Ɣ UR-3.2DA: AV a DaWa AQal\VW, I ZaQW WR iQWegUaWe YaUiRXV daWa VRXUceV UelaWed WR 
XUbaQ heaWiQg VR WhaW I caQ SURYide cRPSUeheQViYe iQVighWV WR deciViRQ-PakeUV fRU 
VWUaWegic SlaQQiQg.

User Fact Sheet 4: Citi]en
PXUSRVe: NeedV WR be iQfRUPed abRXW cRQdiWiRQV Zhich caQ affecW hiV/heU behaYiRU iQ RUdeU WR 
Pake cRQVciRXV deciViRQV dUiYeQ b\ facWV (daWa) iQVWead Rf VXbjecWiYe feeliQgV.
UVeU SWRUieV:

Ɣ UR-4.1CI: AV a CiWi]eQ, I ZaQW WR Vee Whe WUaffic iQ Whe diVWUicW iQ Ueal-WiPe VR WhaW I caQ 
chRRVe Whe aSSURSUiaWe PRde Rf WUaQVSRUW

Ɣ UR-4.2CI: AV a CiWi]eQ, I ZaQW WR XQdeUVWaQd hRZ diVWUicW heaWiQg Zill affecW P\ XWiliW\ 
cRVWV aQd cRPfRUW leYelV VR WhaW I caQ VXSSRUW iQiWiaWiYeV WhaW iPSURYe P\ TXaliW\ Rf life 
aQd aligQ ZiWh VXVWaiQable XUbaQ deYelRSPeQW.

User Fact Sheet 5: Community Engagement Officer of the City
PXUSRVe: NeedV YiVXal iQVWUXPeQWV WR fRVWeU ciWi]eQ eQgagePeQW aV SaUW Rf SaUWiciSaWRU\ 
SURceVVeV iQ Whe cRQWe[W Rf UUbaQ PlaQQiQg. 
UVeU SWRUieV:
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Ɣ UR-5.1CE: AV a CRPPXQiW\ EQgagePeQW OfficeU, I Qeed a YiVXaliVaWiRQ WRRl WhaW I caQ 
XVe iQ SaUWiciSaWRU\ SURceVVeV ZiWh ciWi]eQV WR claUif\ SlaQQiQg PeaVXUeV, e.g. 
cRPSaUe deVigQV.

Ɣ UR-5.2CE: AV CRPPXQiW\ EQgagePeQW OfficeU, I Qeed aQ eaV\ WR haQdle WRRl WhaW I 
caQ iQWeUacW ZiWh RQ-ViWe aQd WhaW allRZV Pe WR TXickl\ dUaZ ciWi]eQV' ideaV RQViWe iQWR 
Whe 3D-MaS.

User Fact Sheet 6: Architects from private companies 

PXUSRVe: NeedV a gUeaWeU aYailabiliW\ Rf daWa (e.g. VhadRZ iPSacW, eQeUg\ cRQVXPSWiRQ, 
PRbiliW\ QeedV) WR SURYide beWWeU deVigQV.
UVeU SWRUieV:

Ɣ UR-6.1AUch: AV aQ aUchiWecW iQ Whe cRPSeWiWiRQ SURceVV, I ZaQW WR haYe diUecW acceVV 
WR VelecWed daWa VeWV iQ RUdeU WR cXVWRPiVe P\ deVigQV.

Ɣ UR-6.2AUch: AV aQ aUchiWecW, I ZaQW WR be able WR WeVW P\ deVigQV diUecWl\ iQ Whe YiUWXal 
3D PRdel aQd beWWeU XQdeUVWaQd iWV iPSacW.

2.2. Technical Partners’ Requirements

Requirement from Task 2.1 - All Technical partners: IQ WaVk 2.1, all WechQical SaUWQeUV 
ZRUk WRgeWheU iQ defiQiQg aQd deYelRSiQg a VRfWZaUe SlaWfRUP WhaW iQWegUaWeV all UeleYaQW 
XUbaQ daWa aQd PRdelV, aQd WhXV caQ be UegaUded aV a DigiWal TZiQ VRlXWiRQ. ThiV VRlXWiRQ 
SURYideV PeaQV WR SURceVV, aQal\Ve aQd dePRQVWUaWe all UeleYaQW iQfRUPaWiRQ iQclXdiQg Whe 
Sh\Vical XUbaQ eQYiURQPeQW, d\QaPic Ueal-WiPe iQfRUPaWiRQ UeSUeVeQWiQg Whe cXUUeQW VWaWe iQ 
Whe Ueal ZRUld aV Zell aV hiVWRUic iQfRUPaWiRQ XVed fRU daWa aQal\ViV (e.g. fRU UR-3.1DA). The 
SlaWfRUP PXVW be deVigQed iQ a fle[ible Za\ VXch WhaW VceQaUiRV aQd XVe caVeV PRdelled iQ 
WaVkV 2.2, 2.3 aQd 2.4 caQ be VXSSRUWed. IW Zill be deSlR\ed aV a V\VWeP Rf V\VWePV 
iQcRUSRUaWiQg VRlXWiRQV fURP all WechQical SaUWQeUV. TheUefRUe iW iV PaQdaWRU\ WR fRllRZ 
iQWeURSeUabiliW\ gXideliQeV aQd cRQceSWV deYelRSed b\ glRbal RUgaQiVaWiRQV VXch aV ISO, 
OASC, aQd OGC. 
UVeU VWRUieV UelaWed WR DaWa AQal\VW (UR-3.[DA) aQd DeciViRQ MakeU (UR-1.[DM) caQ be 
diUecWl\ cRYeUed b\ WaVk 2.1 b\ eQabliQg acceVV WR all UaZ daWa ZiWhiQ Whe DigiWal TZiQ.

Requirement from Task 2.2 - Energy Modelling partners: IQ WaVk 2.2, fRcXViQg RQ 
eQeUg\-UelaWed daWa VRXUceV, Whe WechQical SaUWQeUV aUe eQgaged iQ deYelRSiQg adYaQced 
PRdelV aQd aQal\WicV WailRUed WR Whe diVWUicW eQeUg\ V\VWeP Rf bRWh dePaQd aQd VXSSl\ VideV. 
PaUWicXlaUl\ iPSRUWaQW heUe aUe Whe XVeU UeTXiUePeQWV Rf Whe PeUVRQa DeciViRQ MakeU, e.g. 
UR-1.3DM aQd CiWi]eQV. TheVe PRdelV aiP WR aQal\Ve YaUiRXV aVSecWV Rf eQeUg\ 
cRQVXPSWiRQ aQd leYeUagiQg diYeUVe daWaVeWV fRU RSWiPiViQg eQeUg\-UelaWed SURceVVeV. JXVW 
like iQ WaVk 2.4, Whe iQWegUaWiRQ Rf WheVe eQeUg\-UelaWed daWaVeWV UeTXiUeV Whe iPSlePeQWaWiRQ 
Rf a daWa iQWeUface ZiWhiQ Whe digiWal WZiQ fUaPeZRUk.

Requirements from Task 2.3 - Mobility and Mobility Environmental Impact Modelling 
partners: IQ WaVk 2.3, fRcXViQg RQ gaWheUiQg PRbiliW\-UelaWed daWa WR SUeSaUe Whe WUaffic PRdel 
Rf Whe AOI aQd iQWegUaWe iW WR Whe BIPED digiWal WZiQ. IW WheUefRUe fXlfilV Whe UVeU ReTXiUePeQWV 
Rf Whe SeUVRQaV DeciViRQ MakeU, PRliWiciaQ, DaWa AQal\VW aQd CiWi]eQ (UR1.1DM, UR2.1PO, 
UR-3.1DA aQd UR 4.1CI). GLa\eU (Vee chaSWeU 3.2.4) Zill be XVed fRU UaZ daWa cleaQXS aQd 
aggUegaWiRQ. RT SW (Vee ChaSWeU 3.3.1) Zill be XVed fRU calcXlaWiRQ Rf Whe baVe WUaffic PRdel 
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aQd TUaffic EQYiUR aQal\VW (Vee ChaSWeU 3.3.2) fRU WUaffic eQeUgeWic aQd RWheU eQYiURQPeQWal 
iPSacW aQal\VeV. TheVe aQal\VeV VhRXld SURYide bRWh Whe aVVXPSWiRQ Rf Whe Ueal WUaffic 
ViWXaWiRQ iPSacWV aV Zell aV UeleYaQW ViPXlaWiRQV baVed RQ ZhaW-if VceQaUiRV. The WRSicV Rf 
Whe ZhaW-if VceQaUiRV haYe WR be defiQed iQ a clRVeU cRRSeUaWiRQ ZiWh SUeVXPed XVeUV Rf Whe 
digiWal WZiQ (e.g. DeciViRQ MakeUV, CiWi]eQV, PRliWiciaQV).

Requirement from Task 2.4 - Cross-sectoral & Soft-Data Modelling partners: IQ WaVk 
2.4, Whe WechQical SaUWQeUV aUe eQgaged iQ deYelRSiQg PRdelV WhaW aQal\Ve cURVV-VecWRUal 
daWa, SaUWicXlaUl\ fRcXViQg RQ ZeaWheU daWa iQ Whe fiUVW iWeUaWiRQ. TheVe PRdelV aUe cUXcial fRU 
SURYidiQg iQVighWV aQd PakiQg iQfRUPed deciViRQV ZiWhiQ Whe digiWal WZiQ fUaPeZRUk. ThiV 
UelaWeV WR UR-1.4DM aQd UR-1.5DM. AV Whe PRdelV Zill be cURVV-WhePaWic, Whe UeTXiUePeQWV 
aUe likel\ WR cRPe fURP a bURad XVeU gURXS, e.g. Whe VWUaWegic XVeUV like Whe DeciViRQ MakeU 
RU SUacWical XVeUV like Whe CRPPXQiW\ EQgagePeQW OfficeU. TR effecWiYel\ XWiliVe WheVe 
PRdelV, WheUe'V a Qeed fRU a gaWeZa\²a SRiQW Rf iQWegUaWiRQ²WhaW allRZV iQcRUSRUaWiRQ Rf Whe 
diYeUVe daWa VRXUceV iQWR Whe digiWal WZiQ SlaWfRUP.

2.3. Software Requirement Specification (SRS)
IQ VRfWZaUe deYelRSPeQW, V\VWeP UeTXiUePeQWV aUe W\Sicall\ caWegRUiVed iQWR WhUee PaiQ 
W\SeV: fXQcWiRQal UeTXiUePeQWV, QRQ-fXQcWiRQal UeTXiUePeQWV, aQd cRQVWUaiQWV. A WechQical 
dRcXPeQW WhaW WUaQVlaWeV XVeU UeTXiUePeQWV iQWR WheVe caWegRUieV iV Whe SRfWZaUe 
ReTXiUePeQWV SSecificaWiRQ (SRS). PaUWicXlaUl\, SRS VeUYeV aV Whe fRXQdaWiRQ fRU VRfWZaUe 
deVigQ befRUe Whe iPSlePeQWaWiRQ Rf a VRfWZaUe VRlXWiRQ.
OQ a geQeUal leYel, SRS Sla\V a cUiWical URle iQ eQVXUiQg Whe VRfWZaUe SURjecWV¶ VXcceVV b\ 
VaWiVf\iQg VeYeUal gRalV Zhich aUe Yalid fRU all Whe WaVkV alRQg Whe SURjecW iQclXdiQg BIPED. 
SRS cleaUl\ defiQeV Whe UeTXiUePeQWV b\ deWailiQg ZhaW Whe digiWal WZiQ VhRXld dR, iQclXdiQg 
daWa cRllecWiRQ, SURceVViQg, YiVXaliVaWiRQ, iQWeUacWiRQ caSabiliWieV, aQd VSecif\iQg TXaliW\ 
aWWUibXWeV Yia fXQcWiRQal aQd QRQ-fXQcWiRQal UeTXiUePeQWV, UeVSecWiYel\. IW aligQV VWakehRldeUV, 
eQVXUiQg all SaUWieV haYe a VhaUed XQdeUVWaQdiQg Rf Whe SURjecW gRalV, fXQcWiRQaliWieV, aQd 
cRQVWUaiQWV. IW eVWabliVheV Whe SURjecW VcRSe aQd bRXQdaUieV, SURYidiQg a fUaPeZRUk WR aYRid 
XQQeceVVaU\ e[WeQViRQV be\RQd Whe UeTXiUePeQWV. MRUeRYeU, iW VeUYeV aV a blXeSUiQW fRU Whe 
deYelRSPeQW WeaP, eQVXUiQg aligQPeQW ZiWh BIPED'V gRalV aQd cRQViVWeQW iQWegUaWiRQ Rf all 
cRPSRQeQWV. FRU Whe deYelRSPeQW WeaP, SRS SURYideV a baViV fRU deYelRSiQg WeVW caVeV WR 
YalidaWe aQd YeUif\ WhaW Whe BIPED digiWal WZiQ PeeWV Whe VSecified UeTXiUePeQWV. MRUeRYeU, iW 
acWV aV a cRPSUeheQViYe UefeUeQce dRcXPeQW WhURXghRXW Whe SURjecW lifec\cle fRU bRWh Whe 
deYelRSPeQW WeaP aQd VWakehRldeUV. FiQall\, iW eQVXUeV Whe BIPED PeeWV aQ\ UeleYaQW 
iQdXVWU\ VWaQdaUdV, UegXlaWRU\ UeTXiUePeQWV, RU legal RbligaWiRQV. AccRUdiQgl\, WhiV VecWiRQ, b\ 
dRcXPeQWiQg Whe UeTXiUePeQWV, fXlfilV Whe abRYe gRalV.

2.3.1. Functional Requirement/s

The BIPED digiWal WZiQ SlaWfRUP iV deVigQed aURXQd fiYe cRUe fXQcWiRQal cRPSRQeQWV:

1. Data Ingestion: EVVeQWial fRU acTXiUiQg daWa fURP YaUiRXV VRXUceV WhURXgh gaWeZa\V 
aQd RWheU cRllecWiRQ PechaQiVPV.

2. Data Streaming: FaciliWaWeV VeaPleVV daWa iQWegUaWiRQ (RffliQe (baWch SURceVViQg), 
RQliQe, RU Ueal-WiPe), cUXcial fRU WiPel\ iQVighWV.

3. Data Modelling: EQableV accXUaWe AI-baVed PRdelliQg, e[WUacWiQg VigQificaQW YalXe 
fURP Whe daWa.

21



4. Data Storage & Structuring: MaQageV aQd RUgaQiVeV laUge YRlXPeV Rf daWa 
VecXUel\.

5. Data Visuali]ation: PURYideV iQWXiWiYe iQWeUacWiRQ, YiVXaliVaWiRQ, aQd acceVV WR 
aQal\Wical WRRlV.

TheVe cRPSRQeQWV eQVXUe Whe BIPED digiWal WZiQ Zill be a URbXVW SlaWfRUP fRU ViPXlaWiRQ, 
aQal\ViV, aQd RSWiPi]aWiRQ acURVV diYeUVe dRPaiQV.
DXUiQg WhiV ShaVe, Ze aQal\Ved Whe WechQical SaUWQeUV' UeTXiUePeQWV (chaSWeU 2.2) WR deUiYe 
Whe eVVeQWial fXQcWiRQal VSecificaWiRQV fRU Whe SURjecW. TheVe VSecificaWiRQV aUe WheQ aVVigQed 
WR Whe cRUUeVSRQdiQg digiWal WZiQ cRUe cRPSRQeQWV, eQVXUiQg cRheUeQW iQWegUaWiRQ WhaW aligQV 
ZiWh XVeU QeedV (WechQical XVeUV RU VWakehRldeUV). AV Whe SURjecW SURgUeVVeV, WheVe 
UeTXiUePeQWV Zill be cRQWiQXRXVl\ UefiQed, eYRlYiQg ZiWh Whe deYelRSPeQW SURceVV aQd 
gXidiQg Whe cUeaWiRQ Rf fXWXUe deliYeUableV.

2.3.1.1. Data Ingestion

DaWa iV XQdRXbWedl\ Whe ke\ aVVeW Rf a digiWal WZiQ, aQd WheUefRUe Whe iQgeVWiRQ Rf bRWh 
d\QaPic aQd VWaWic daWa iQWR Whe BIPED SlaWfRUP PXVW be URbXVW aQd fle[ible. TR eQable Whe 
iQWegUaWiRQ Rf eQeUg\-UelaWed daWa (WaVk 2.2), PRbiliW\-UelaWed daWa (WaVk 2.3), aQd 
cURVV-VecWRUal daWa (WaVk 2.4), Whe digiWal WZiQ SlaWfRUP PXVW SURYide a YaUieW\ Rf URbXVW aQd 
YeUVaWile cRQQecWiRQV. 

TheVe cRQQecWiRQV VhRXld VXSSRUW HTTP/HTTPS SURWRcRlV aQd adheUe WR RESTfXl 
SUiQciSleV, allRZiQg fRU VecXUe aQd efficieQW cRPPXQicaWiRQ beWZeeQ Whe digiWal WZiQ cRUe 
cRPSRQeQWV aQd e[WeUQal PRdelV. AddiWiRQall\, Zhile Whe API VhRXld SURYide eQdSRiQWV fRU 
daWa iQgeVWiRQ, UeWUieYal, aQd PaQiSXlaWiRQ, VXSSRUWiQg YaUiRXV daWa fRUPaWV VXch aV JSON 
aQd XML, iW iV iPSRUWaQW WR UecRgQi]e WhaW daWa iQgeVWiRQ Zill QRW alZa\V UeTXiUe aQ API. DaWa 
Zill alVR be iQgeVWed WhURXgh RWheU PeaQV, VXch aV SXVhiQg WR aQ FTP VeUYeU, XViQg SSH, RU 
cRQQecWiQg diUecWl\ WR a daWabaVe.

FRU iQVWaQce, PRVW Rf Whe PRUe RU leVV VWaWic daWa fRU Whe fXQdaPeQWal 3D PRdel Zill likel\ be 
iPSRUWed iQWR Whe BIPED daWabaVe XViQg Zell-eVWabliVhed iQWeURSeUable fRUPaWV, VXch aV Whe 
OSeQ GeRVSaWial CRQVRUWiXP (OGC) VWaQdaUdV. ThiV aSSURach eQVXUeV WhaW eYeQ VWaWic daWa 
iV iQWegUaWed cRQViVWeQWl\ aQd iV iQWeURSeUable ZiWh RWheU V\VWePV. SWaQdaUdiVed fRUPaWV 
faciliWaWe daWa e[chaQge aQd iQWegUaWiRQ, PakiQg iW eaVieU WR iQcRUSRUaWe diYeUVe daWaVeWV iQWR 
Whe SlaWfRUP. MRUeRYeU, all Whe WechQical SaUWQeUV Rf Whe BIPED cRQVRUWiXP agUee RQ Whe Qeed 
WR eQVXUe all eQdSRiQWV haYe RSeQ dRcXPeQWaWiRQ, e.g. SZaggeU9, WR faciliWaWe iQWegUaWiRQ aQd 
XVage b\ YaUiRXV VWakehRldeUV.

B\ iQcRUSRUaWiQg YaUiRXV daWa iQgeVWiRQ PeWhRdV aQd adheUiQg WR VWaQdaUdiVed fRUPaWV, Whe 
BIPED SlaWfRUP Zill eQVXUe WhaW iW caQ haQdle a Zide aUUa\ Rf daWa VRXUceV aQd W\SeV, 
WheUeb\ eQhaQciQg iWV URbXVWQeVV aQd fle[ibiliW\ fRU fXWXUe aSSlicaWiRQV aQd aQal\VeV. ThiV 
cRPSUeheQViYe aSSURach WR daWa iQgeVWiRQ XQdeUSiQV Whe SlaWfRUP'V caSabiliW\ WR VXSSRUW 
ViPXlaWiRQ, aQal\ViV, aQd RSWiPi]aWiRQ acURVV diYeUVe dRPaiQV, XlWiPaWel\ dUiYiQg Whe VXcceVV 
Rf Whe BIPED digiWal WZiQ.

2.3.1.2. Data Streaming
SWUeaPiQg WechQRlRgieV aUe iPSRUWaQW fRU PakiQg UaZ daWa aYailable WR eQd XVeU aSSlicaWiRQV. 
Web aSSlicaWiRQV fRU iQVWaQce PXVW be lighWZeighW iQ WeUPV Rf CPU aQd PePRU\ XWiliVaWiRQ - 
eVSeciall\ ZheQ WaUgeWiQg PRbile SlaWfRUPV (e.g. WableWV). TheUefRUe, aQ\ daWa diVSla\ed PXVW 

9 hWWSV://VZaggeU.iR/VSecificaWiRQ
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be Pade aYailable aV daWa chXQkV WhaW caQ be fRUZaUded WR Whe RQ-VcUeeQ UeQdeUeU ZiWhRXW 
heaY\ daWa SURceVViQg, Zhich ZRXld VWall Whe eQWiUe aSSlicaWiRQ.
IQ Whe caVe Rf XUbaQ VSaWial daWa diVSla\ed aV a d\QaPic PaS, cRQWeQW iV RfWeQ dRZQlRaded 
fURP VSecialiVed REST VeUYiceV aV iPageV fURP UecWaQgXlaU aUeaV (WileV) aQd SXW WRgeWheU RQ 
Whe VcUeeQ. SiPilaU VWUaWegieV haYe beeQ deYelRSed fRU YecWRU daWa (YecWRU WileV). FRU 
VhRZiQg 3D VceQeV aQd PRdelV iQ Zeb aSSlicaWiRQV, Whe glTF fRUPaW deYelRSed b\ 
KHRONOS haV beeQ eVWabliVhed aV Whe PRVW Zidel\ XVed VWUeaPiQg VWaQdaUd. FXUWheUPRUe, 
iW iV adYiVable WR XVe cRPSUeVViRQ WechQRlRgieV fRU UedXciQg Whe QeWZRUk baQdZidWh. T\Sical 
cRPSUeVViRQ VWaQdaUdV aUe JPEG fRU iPageV aQd KTX2 fRU We[WXUe daWa. DUacR cRPSUeVViRQ 
caQ be XVed fRU UedXciQg PeVh daWa. DaWa SURYided fRU WhePaWic YecWRU RYeUla\V caQ be 
eQcRded iQ GeRJSON, Zhich iV a lighWZeighW fRUPaW deVcUibiQg geRUefeUeQced geRPeWUieV.

2.3.1.3. Digital Twin Model Building
DaWa PRdelliQg iQ Whe cRQWe[W Rf DigiWal TZiQ iQYRlYeV Whe cUeaWiRQ Rf cRPSUeheQViYe aQd 
accXUaWe UeSUeVeQWaWiRQV Rf Ueal-ZRUld V\VWePV. ASaUW fURP cUeaWiRQ Rf WhiV UeSUeVeQWaWiRQ, iW 
iV alVR eVVeQWial WR XVe iW fRU adYaQced ViPXlaWiRQV, SUedicWiYe aQal\WicV eWc. ThiV PeaQV WhaW 
daWa PRdelliQg caQ be diYided iQWR WZR gURXSV (ShaVeV), daWa bXildiQg aQd daWa PRdelliQg.
The fiUVW ShaVe, daWa bXildiQg, fRcXVeV RQ cRQVWUXcWiQg cRPSUeheQViYe UeSUeVeQWaWiRQV Rf 
Ueal-ZRUld V\VWePV. ThiV iQYRlYeV cUeaWiQg a deWailed eQeUg\, WUaffic aQd cURVV-VecWRUal 
PRdel. ThiV ShaVe eQcRPSaVVeV Whe cRllecWiRQ aQd iQWegUaWiRQ Rf YaUiRXV eQeUg\ RU 
WUaffic-UelaWed daWaVeWV (VXch aV eQeUg\ cRQVXPSWiRQ RU URad QeWZRUk daWa, WUaffic geQeUaWRUV, 
aQd iQfRUPaWiRQ fURP WUaffic VXUYe\V) aV Zell aV UeleYaQW cURVV-VecWRUal daWaVeWV (VXch aV 
SRSXlaWiRQ dePRgUaShicV, VRciR-ecRQRPic VWaWiVWicV RU ZeaWheU daWa). TheVe daWaVeWV aUe 
WheQ SURceVVed iQWR a XQified VWUXcWXUe, eQabliQg Whe cUeaWiRQ Rf aQ accXUaWe PRdel. The 
laUge aPRXQWV Rf daWa aYailable fRU bRWh WUaffic aQd eQeUg\ RffeU a gUeaW RSSRUWXQiW\ WR XVe 
AI-baVed PRdelV heUe. TheVe AI-baVed PRdelV, PRVWl\ UefeUUiQg WR deeS leaUQiQg, haYe, iQ 
UeceQW \eaUV, VhRZQ WR SeUfRUP UePaUkabl\ Zell iQ PaQ\ fieldV dXe WR WheiU laUge QXPbeU Rf 
SaUaPeWeUV allRZiQg WheP WR VXcceVVfXll\ PRdel cRPSle[ V\VWePV. TR eQVXUe Whe PRdelV 
accXUaWel\ UeflecW Whe Ueal-ZRUld V\VWeP, Whe\ PXVW be calibUaWed (RU iQ WeUPV Rf deeS 
leaUQiQg, WUaiQed RU fiWWed). CalibUaWiRQ (WUaiQiQg RU fiWWiQg) iQYRlYeV aligQiQg Whe PRdel ZiWh 
Ueal-ZRUld PeaVXUePeQWV, VXch aV eQeUg\ RU VeQVRU WUaffic daWa, WR eQVXUe iWV RXWSXWV aUe 
UealiVWic aQd Ueliable. ThiV SURceVV iV cUXcial fRU Whe PRdel WR SURYide PeaQiQgfXl iQVighWV aQd 
VXSSRUW effecWiYe deciViRQ-PakiQg. 
OQce Whe PRdel iV cRQVWUXcWed, Whe VXbVeTXeQW ShaVe iQYRlYeV XWiliViQg iW WR cRQdXcW YaUiRXV 
aQal\VeV aQd e[WUacW acWiRQable iQVighWV. ThiV ShaVe, daWa PRdelliQg, ePShaViVeV Whe 
aSSlicaWiRQ Rf Whe deYelRSed PRdel fRU ViPXlaWiRQ, SUedicWiRQ, aQd deciViRQ VXSSRUW. A ke\ 
acWiYiW\ iQ WhiV ShaVe iV Whe cUeaWiRQ Rf "ZhaW-if" VceQaUiRV. TheVe VceQaUiRV aUe cUXcial fRU 
SUedicWiQg hRZ Whe V\VWeP Zill UeVSRQd WR VSecific chaQgeV (fRU iQVWaQce, iQ Whe cRQWe[W Rf 
WUaffic PRbiliW\, a VceQaUiR PighW e[SlRUe Whe iPSacW RQ WUaffic RQ SWUeeW A if WheUe iV a clRVXUe 
RQ SWUeeW B. The RXWcRPeV Rf VXch VceQaUiRV SURYide cUiWical iQfRUPaWiRQ WR faciliWaWe 
daWa-dUiYeQ deciViRQ-PakiQg). AW WhiV VWage Whe PRdelV ZRXld bUiQg Whe DigiWal TZiQ iQWR Whe 
³FXWXUe Uead\´ PaWXUiW\ ShaVe (Vee FigXUe 2).

2.3.1.4. Data Storage & Structuring
SWUaWegieV fRU VWRUiQg daWa deSeQd RQ Whe QaWXUe Rf Whe daWa aQd ZheWheU iW iV VWaWic VXch aV 
daWa Rf Whe XUbaQ eQYiURQPeQW, Zhich dReV QRW chaQge UegXlaUl\, RU d\QaPic VXch aV VeQVRU 
daWa. CadaVWUe daWa UeSUeVeQWiQg Whe XUbaQ eQYiURQPeQW Rf Whe DigiWal TZiQ aUe PaQaged b\ 
Whe PXQiciSaliWieV. FRU PakiQg iW aYailable fRU VWUeaPiQg aQd daWa aQal\ViV, cadaVWUe daWa 
PXVW be VWRUed iQ a VSaWial daWabaVe XViQg VSaWial iQde[iQg, Zhich VSeedV XS VSaWial TXeUieV 
VigQificaQWl\. 
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SWRUiQg VeQVRU RU Ueal-WiPe daWa iV dRQe b\ RQe RU PXlWiSle dRcXPeQW VWRUeV. ThiV SURYideV 
beQefiWV like high VcalabiliW\, fle[ible daWa PRdelV, aQd faVW Uead/ZUiWe RSeUaWiRQV. 
DRcXPeQW-baVed daWabaVeV caQ haQdle laUge YRlXPeV Rf daWa ZiWh YaUied VWUXcWXUeV, PakiQg 
WheP ideal fRU aSSlicaWiRQV UeTXiUiQg UaSid aQd d\QaPic daWa SURceVViQg. AddiWiRQall\, Whe\ 
VXSSRUW eaV\ iQde[iQg aQd TXeU\iQg, eQhaQciQg SeUfRUPaQce fRU Ueal-WiPe daWa UeWUieYal aQd 
XSdaWeV. The\ aUe alVR gRRd becaXVe Whe\ VWRUe daWa iQ JSON, PakiQg iW eaVil\ Ueadable b\ 
hXPaQV.

2.3.1.5. Data Visualisation

DaWa YiVXaliVaWiRQ iV Whe laVW bXW PRUe XVeU-faciQg SaUW Rf Whe BIPED digiWal WZiQ SlaWfRUP, 
eQabliQg XVeUV WR iQWeUacW ZiWh aQd iQWeUSUeW cRPSle[ V\VWePV effecWiYel\. The SlaWfRUP PXVW 
SURYide effecWiYe YiVXaliVaWiRQ WRRlV WR VXSSRUW diYeUVe XVeU QeedV, iQclXdiQg Ueal-WiPe 
PRQiWRUiQg, hiVWRUical aQal\ViV, aQd SUedicWiYe iQVighWV.

The SlaWfRUP VhRXld feaWXUe cRQciVe aQd iQWeUSUeWable daVhbRaUdV, eVVeQWial fRU 
VXPPaUiViQg Whe PED ke\ SeUfRUPaQce iQdicaWRUV (KPIV) aQd RWheU UeleYaQW PeWUicV. The 
deYelRSPeQW Rf WheVe daVhbRaUdV VhRXld fRllRZ a XVeU-ceQWUed aSSURach, eQVXUiQg WhaW 
cRPPXQicaWiRQ RbjecWiYeV aQd eQd-XVeU QeedV aUe cleaUl\ defiQed befRUe deVigQ begiQV. 
ThiV aSSURach eQVXUeV WhaW Whe daVhbRaUdV aUe QRW RQl\ YiVXall\ aSSealiQg bXW alVR VeUYe 
WheiU iQWeQded SXUSRVe effecWiYel\. The SlaWfRUP'V aUchiWecWXUe VhRXld leYeUage 
VWaWe-Rf-Whe-aUW daVhbRaUdiQg WRRlV.

TR eQhaQce VSaWial daWa aQal\ViV, Whe BIPED SlaWfRUP VhRXld iQcRUSRUaWe a 3D PaS 
YiVXaliVaWiRQ WRRl. ThiV WRRl Zill allRZ XVeUV WR YieZ aQd iQWeUacW ZiWh geRVSaWial daWa, 
SURYidiQg a deWailed aQd iPPeUViYe SeUVSecWiYe RQ XUbaQ daWa. The 3D PaS VhRXld VXSSRUW 
YaUiRXV daWa la\eUV, eQabliQg XVeUV WR YiVXaliVe diffeUeQW aVSecWV Rf Whe XUbaQ eQYiURQPeQW, 
VXch aV iQfUaVWUXcWXUe, eQeUg\ cRQVXPSWiRQ, aQd PRbiliW\ SaWWeUQV.

MRUeRYeU, XVeUV VhRXld haYe Whe abiliW\ WR cXVWRPiVe WheiU daWa YieZV aQd iQWeUacW ZiWh 
YiVXaliVaWiRQV WR gaiQ deeSeU iQVighWV. ThiV iQclXdeV filWeUiQg daWa, ]RRPiQg iQ RQ VSecific 
deWailV, aQd adjXVWiQg SaUaPeWeUV WR e[SlRUe diffeUeQW VceQaUiRV. SXch iQWeUacWiYiW\ eQVXUeV 
WhaW XVeUV caQ WailRU Whe YiVXaliVaWiRQ WR WheiU VSecific QeedV aQd deUiYe PeaQiQgfXl iQVighWV. 
HeUe a diVWiQcWiRQ Zill Qeed WR be Pade beWZeeQ XVeU URleV, e.g. Whe DeciViRQ MakeUV, ZhR 
PighW UeTXiUe PRUe cRQWURl aQd fle[ibiliW\, aQd CiWi]eQV RU EQgagePeQW OfficeUV, ZhR PighW 
SUiRUiWiVe ViPSliciW\, eaV\-WR-XVeU iQWeUfaceV aQd iQWeUSUeWabiliW\ Rf alUead\ digeVWed UeVXlWV.

The YiVXaliVaWiRQ WRRlV VhRXld be deVigQed ZiWh PRdXlaUiW\ aQd fle[ibiliW\ iQ PiQd, allRZiQg fRU 
eaV\ XSdaWeV aQd iQWegUaWiRQ Rf QeZ feaWXUeV aV Whe SURjecW eYRlYeV. ThiV eQVXUeV WhaW Whe 
SlaWfRUP caQ adaSW WR chaQgiQg UeTXiUePeQWV aQd iQcRUSRUaWe Whe laWeVW adYaQcePeQWV iQ 
daWa YiVXaliVaWiRQ WechQRlRg\.

2.3.2. Non-Functional Requirement/s
MRdXlaUiW\ iV a cUXcial QRQ-fXQcWiRQal UeTXiUePeQW iQ Whe deVigQ Rf BIPED digiWal WZiQ, aV iW 
eQVXUeV Whe WZiQ'V cRPSRQeQWV aUe iQdeSeQdeQWl\ fXQcWiRQal, eaVil\ PaiQWaiQable, aQd 
Vcalable. B\ VWUXcWXUiQg BIPED iQ PRdXlaU XQiWV, deYelRSeUV caQ iVRlaWe aQd addUeVV VSecific 
fXQcWiRQaliWieV ZiWhRXW iPSacWiQg Whe eQWiUe WZiQ bXW alVR allRZiQg fRU cRQcXUUeQW deYelRSPeQW 
Rf VeSaUaWe PRdXleV. ThiV eQhaQceV Whe abiliW\ WR WURXbleVhRRW, XSgUade, aQd RSWiPiVe 
iQdiYidXal PRdXleV. FXUWheUPRUe, PRdXlaUiW\ faciliWaWeV Whe iQWegUaWiRQ Rf QeZ feaWXUeV aQd 
WechQRlRgieV, allRZiQg BIPED WR adaSW WR eYRlYiQg WechQical aQd VWakehRldeU UeTXiUePeQWV 
aQd UePaiQ UeleYaQW alRQg Whe SURjecW bXW alVR afWeUZaUdV. 
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OSeQ liceQceV aQd Rf Whe cRUe cRPSRQeQWV aQd RSeQ VWaQdaUdV VXch aV WhRVe fURP OGC 
eQVXUe Whe BIPED WZiQ WR be Vcaled XS iQ fRllRZeU ciWieV acURVV EXURSe.The digiWal WZiQ cRUe 
cRPSRQeQWV, Whe DKSR OUP aQd VC MaS fUaPeZRUk (Vee chaSWeU 3.4.1) aUe liceQVed aV 
RSeQ VRXUce SURjecWV, Whe cRde iV SXblicl\ aYailable iQ RQliQe UeSRViWRUieV (GiWHXb). OSeQ 
SRXUce fRVWeUV cRllabRUaWiRQ aQd iQQRYaWiRQ WhURXgh cRPPXQiW\-dUiYeQ deYelRSPeQW. ThiV 
aSSURach alVR eQVXUeV WUaQVSaUeQc\ aQd fle[ibiliW\, allRZiQg fRU eaVieU cXVWRPi]aWiRQ aQd 
UaSid SURbleP-VRlYiQg. The deYelRSPeQW SURjecWV Zill be dRcXPeQWed iQ EQgliVh, VR Zill be 
Whe CRde. CRQfRUPiW\ ZiWh Whe MIMV iV aQ iPSRUWaQW feaWXUe fRU achieYiQg iQWeURSeUabiliW\ Rf 
daWa, V\VWePV aQd VeUYiceV beWZeeQ ciWieV aQd diffeUeQW VXSSlieUV. EVSeciall\ WhiV UefeUV WR 
MIM1 (CRQWe[W IQfRUPaWiRQ) WhaW fRcXVeV RQ Whe cRPSUeheQViYe aQd iQWegUaWed XVe, UeXVe 
aQd VhaUiQg Rf daWa, eQabliQg Whe bUiQgiQg WRgeWheU Rf cRQWe[W iQfRUPaWiRQ fURP diffeUeQW 
V\VWePV aQd VRXUceV WhURXgh a Zeb-baVed API, WhXV WXUQiQg daWa iQWR a VWUaWegic UeVRXUce, 
Zhich aUe YalXable WR gXide Whe XVage Rf daWa acURVV diffeUeQW dRPaiQV iQ BIPED LDT 
VRlXWiRQ aV Zell; MIM2 (DaWa MRdelV) Zhich VXSSRUWV ciWieV aQd cRPPXQiWieV WR XVe 
cRQViVWeQW aQd PachiQe-XQdeUVWaQdable defiQiWiRQV Rf all Whe eQWiWieV fRU daWa aQd MIM7 
(PlaceV) WhaW fRcXVeV RQ geRVSaWial daWa VXSSRUWiQg Whe abiliW\ WR be able WR iQWegUaWe aQd 
WUaQVfeU daWa beWZeeQ iQWeUQal aQd e[WeUQal IT V\VWePV.
AddiWiRQall\, WR VecXUe daWa SUiYac\ aQd SURWecW VeQViWiYe daWa, Whe BIPED WZiQ fRllRZV URbXVW 
VecXUiW\ PeaVXUeV WR be cRPSliaQW ZiWh EU UegXlaWiRQV, VXch aV GDPR Zill be eQVXUed. ThiV 
Zill VXSSRUW MIM4 (TUXVW) VSecificall\ RQ SeUVRQal daWa PaQagePeQW.
A fXUWheU TXaliW\ feaWXUe iV UeliabiliW\, Whe BIPED digiWal WZiQ VhRXld cRQViVWeQWl\ SeUfRUP iWV 
iQWeQded fXQcWiRQV XQdeU VSecified cRQdiWiRQV ZiWhRXW failXUe, eQVXUiQg high aYailabiliW\, 
VSeed, UeVSRQViYeQeVV aQd PiQiPal dRZQWiPe.
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3. Digital twin architecture and 
components

The BIPED digiWal WZiQ aUchiWecWXUe haV beeQ deVigQed dXUiQg Whe fiUVW Vi[ PRQWhV Rf Whe 
SURjecW WhURXgh Whe UecXUUeQW aQd flXid e[chaQge beWZeeQ Whe cRQVRUWiXP SaUWQeUV. AW WhiV 
VWage, Ze fRcXV RQ Whe fXQcWiRQal PRdXleV Rf Whe V\VWeP UaWheU WhaQ Whe VSecific 
WechQRlRgical iPSlePeQWaWiRQ, ViPilaUl\ WR hRZ Whe UeTXiUePeQWV abRYe haYe beeQ fUaPed. IW 
iV ZiWh WhiV PiQdVeW WhaW Ze VeW Rff WR deVigQ aQ aUchiWecWXUe WhaW iV bRWh WailRUed WR Whe 
dePaQdV Rf PEDV aQd PRdXlaU eQRXgh fRU laWeU adaSWaWiRQ. ThURXgh WhiV UefiQePeQW aQd 
deVigQ ShaVe Ze haYe VWUiYed WR XQdeUSiQ Whe iPSRUWaQce Rf a URbXVW daWaflRZ aQd 
deSeQdeQc\ VWUXcWXUe beWZeeQ WechQical cRPSRQeQWV. IQ Whe fRllRZiQg VecWiRQV Ze deVcUibe 
Whe SURSRVed aQd SaUWl\ iPSlePeQWed aUchiWecWXUe (Vee FigXUe 5), WheQ Ze SURYide iQVighWV 
RQ Whe diffeUeQW cRPSRQeQWV Rf Whe BIPED SlaWfRUP. NRWe WhaW Ze VeSaUaWe MRdelV aQd 
AlgRUiWhPV fURP Whe Back-eQd cRPSRQeQWV WR ePShaViVe WheiU UeleYaQce aQd WR bUiQg XS Whe 
fle[ibiliW\ Rf Whe SlaWfRUP WR iQcRUSRUaWe a YaUieW\ Rf PRdelV.

3.1. General architecture
The geQeUal aUchiWecWXUe Ze SURSRVe cRQWaiQV WhUee diVWiQcW cRPSRQeQWV. AW Whe bRWWRP aUe 
Whe daWa VRXUceV, WheVe aUe iQ gUe\ WR iQdicaWe WhaW Whe\ aUe e[RgeQRXV WR Whe V\VWeP aQd 
QRW Whe SURdXcW Rf WhiV ZRUk.
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IQ Whe Piddle, Whe BIPED DigiWal TZiQ BackeQd iQclXdeV Whe cRPSRQeQWV aQd PRdXleV WR 
iQgeVW, VWUeaP, VWRUe, PRdel aQd ViPXlaWe Whe daWa iQ a cRQViVWeQW aQd VWUXcWXUed Za\. 
The diYeUVe QaWXUe Rf Whe daWa leadV WR WhUee diffeUeQW iQgeVWiRQ SaWhV; Whe DKSR OUP, Whe 
KPI eQgiQe aQd Whe VC PXbliVheU. IW iV ZRUWh PeQWiRQiQg heUe WhaW Ze dRQ¶W URXWe Whe ³CiW\ 3D 
MRdel´ WR Whe cRUe, bXW VWUaighW WR Whe VC PXbliVheU becaXVe Whe 3D PRdel Rf a ciW\ (heUe Ze 
aUe UefeUUiQg WR VaWelliWe iPageU\ aQd bXildiQg VhaSeV VhRZQ ZheQ QaYigaWiQg Whe PaS iQ 3D, 
UefeU WR IQWeUface deVcUiSWiRQ) iV UeleYaQW fRU Whe VC PXbliVheU aQd dReVQ¶W Qeed WR be 
fXQQelled WhURXgh Whe BIPED DigiWal TZiQ cRUe, Zhich ZRXld add VRPe XQQeceVVaU\ 
RYeUlRad. The DKSR OUP iV UeVSRQVible fRU iQgeVWiQg aQd SURceVViQg Whe d\QaPic daWa aQd 
iW Zill SRWeQWiall\ alVR be able WR SeUfRUP VRPe aQal\WicV WaVkV if UeTXiUed. The KPI eQgiQe iV, 
addiWiRQall\ WR Whe cRPSXWaWiRQ Rf Whe ke\ SeUfRUPaQce iQdicaWRUV (KPI), UeVSRQVible fRU 
iQgeVWiQg Whe VWaWic daWa, PeaQiQg WhaW iW Zill SeUfRUP UecXUUeQW feWchiQg Rf daWa ZheQ iW 
chaQgeV RU aW SUedefiQed iQWeUYalV.
The KPI eQgiQe WRgeWheU ZiWh Whe MRdel cRRUdiQaWRU aUe Whe cRPSRQeQWV ZheUe Whe bXViQeVV 
lRgic Rf Whe DigiWal TZiQ iV iPSlePeQWed. TheVe WZR cRPSRQeQWV aUe PeaQW WR eQable Whe 
VPRRWh iQWeUacWiRQ Rf Whe SlaWfRUP b\ RUcheVWUaWiQg Whe diffeUeQW PRdelV aQd SURYidiQg WheP 
ZiWh Whe QeceVVaU\ daWa, aV Zell aV, VWRUiQg Whe ViPXlaWiRQ UeVXlWV WR SUeVeQW WheP WR Whe 
XVeUV WR VXSSRUW deciViRQ PakiQg. TheVe PRdelV, gURXSed XQdeU BIPED MRdelV, aUe able WR 
leYeUage Whe iQSXW daWa fURP Whe diffeUeQW dRPaiQV WR fRUecaVW eQeUg\ dePaQd, ViPXlaWe 
WUaffic ZhaW-if VceQaUiRV, SeUfRUP eQYiURQPeQWal aQal\ViV aQd PRUe. The VSecificV Rf ZheWheU 
WheVe PRdelV aUe hRVWed b\ Whe UeVSecWiYe RZQeUV, RU deSlR\ed iQ Whe VaPe clXVWeU aV Whe 
UeVW Rf Whe BIPED cRPSRQeQWV UePaiQV aQ RSeQ WRSic, aQd Ze belieYe WhaW Whe MRdel 
cRRUdiQaWRU VhRXld be able WR haQdle bRWh VceQaUiRV. OQe cRQVideUaWiRQ iQ WhiV UegaUd iV daWa 
YRlXPe: if laUge aPRXQWV Rf daWa Qeed WR be VeQW back aQd fRUWh, iW PighW be PRUe efficieQW WR 
haYe Whe PRdelV ³clRVe´ WR Whe daWa VWRUage. FiQall\, Whe DaWa bURkeU, VC PXbliVheU aQd 
GLa\eU aUe Whe backeQd cRPSRQeQWV UeVSRQVible fRU SURYiViRQiQg Whe daWa fRU Whe FURQWeQd.
The BIPED DigiWal TZiQ FURQWeQd iQclXdeV a 3D PaS YieZ, a VeUieV Rf daVhbRaUdV (Zhich 
PighW be ePbedded WR Whe PaS YieZeU) aQd a PaQagePeQW YieZ. TheVe diffeUeQW 
cRPSRQeQWV SURYide all Whe QeceVVaU\ XVeU iQWeUfaceV WR e[SlRUe Whe daWa, aQal\Ve Whe 
UeVXlWV aQd PaQage Whe V\VWeP.

3.2. Back-end components

3.2.1. DKSR OUP Platform
The DKSR OUP iV eVVeQWiall\ aQ eYeQW-baVed big daWa SlaWfRUP, deVigQed fRU high-YRlXPe, 
high-VSeed daWa SURceVViQg aQd a high diYeUViW\ Rf XUbaQ daWa VRXUceV, deYelRSed iQ Whe 
VeUW.X10 fUaPeZRUk. The aUchiWecWXUe fRllRZV a laPbda aUchiWecWXUe. ThiV PeaQV WhaW daWa iV 
SURceVVed diUecWl\ Yia a bXV V\VWeP agaiQVW Whe PRYiQg daWa VWUeaP (VSeed la\eU), SeUViVWed 
aQd, if UeTXiUed, SURceVVed aV a ³baWch´ (baWch la\eU). DaWa iV VWRUed VePi-VWUXcWXUed iQ a 
NRSQL DB RU keSW iQ-PePRU\. ThiV eQableV hRUi]RQWal VcaliQg acURVV clXVWeUV Rf cRPSXWiQg 
XQiWV aQd WhXV Whe haQdliQg Rf big daWa iQ QeaU Ueal WiPe. FRU SURceVViQg UeacWiYe 
PicURVeUYiceV allRZ a laUge QXPbeU Rf PeVVageV SeU VecRQd aQd fRU SURceVViQg SURblePV 
ZiWh laUge daWa VWUeaPV ZiWhRXW blRckiQg RWheU WaVkV (PXlWi-WhUeadiQg). 
The cRUe aUchiWecWXUe iV baVed RQ DIN SPEC 91357 fRU OSeQ UUbaQ PlaWfRUPV, Whe de facWR 
EXURSeaQ UefeUeQce aUchiWecWXUe fRU RSeQ XUbaQ SlaWfRUPV baVed RQ Whe SPaUW CiW\ 
MaUkeWSlace (fRUPeU EIP-SCC) lighWhRXVe SURjecWV¶ UeVXlWV. FigXUe 6 VhRZV Whe aUchiWecWXUe 
Rf Whe OUP aW a cRQceSWXal leYel. The daWa flRZ caQ be Uead fURP bRWWRP WR WRS. 

10 hWWSV://YeUW[.iR/
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The OUP CRUe cRQViVWV Rf SWUeaP PURceVViQg, DaWa Lake aQd Big DaWa AQal\Wic TRRl. 
SWUeaP PURceVViQg iV eYeQW baVed aQd iV e[ecXWed b\ aQ eYeQW SURceVVRU PRdXle. The 
aQal\VeV caQ be SeUfRUPed iQ Ueal WiPe agaiQVW Whe PRYiQg eYeQW VWUeaP. AQal\VeV caQ be 
cUeaWed aXWRPaWicall\ fURP SUedefiQed SaWWeUQV RU deWeUPiQed PaQXall\. The SUedefiQed 
SaWWeUQV cRQWaiQ VWaQdaUd RSeUaWiRQV VXch aV PiQ, Pa[ aQd aYeUage Rf Whe PeaVXUed 
YalXeV. The eYeQW SURceVVRU PRdXle RffeUV aQ SQL-like V\QWa[ fRU WhiV.
The DaWa Lake SURYideV a cRQfigXUaWiRQ RSWiRQ fRU a hieUaUchical VWRUage iPSlePeQWaWiRQ. 
ThiV allRZV Whe adYaQWageV Rf diffeUeQW VWRUage V\VWePV WR be cRPbiQed aQd Whe daWa WR be 
VWRUed ZheUe iW iV Qeeded. FRU e[aPSle, Whe fiUVW leYel caQ be cRQfigXUed WR XVe aQ 
iQ-PePRU\ VWRUage V\VWeP WR SURYide faVW UeVSRQVeV, Zhile Whe VecRQd leYel caQ be a 
lRQg-WeUP VWRUage V\VWeP. IQ WhiV Za\, Whe PRdXle caQ cRllecW laUge aPRXQWV Rf daWa RQ Whe 
RQe haQd, Zhile eQVXUiQg a faVW UeVSRQVe WiPe ZheQ hiVWRUical daWa iV UeTXeVWed RQ Whe 
RWheU. 
FRU Big DaWa SURceVViQg a Big DaWa AQal\Wic MRdXle iV SURYided. The PRdXle iV baVed RQ 
ASache LiY\, Zhich allRZV VeaPleVV cRPPXQicaWiRQ ZiWh SSaUk ZiWhiQ Whe PRdXlaU 
aUchiWecWXUe. ASache LiY\ acWV aV a bUidge beWZeeQ Whe XVeU aSSlicaWiRQV aQd Whe SSaUk 
clXVWeU, eQabliQg efficieQW jRb VXbPiVViRQ aQd PRQiWRUiQg, WhXV ViPSlif\iQg Whe iQWeUacWiRQ aQd 
PaQagePeQW Rf SSaUk jRbV.
Each PRdXle PakeV iWV fXQcWiRQaliW\ aYailable WR Whe RWheU PRdXleV. The iQWeUacWiRQ beWZeeQ 
Whe PRdXleV iV caUUied RXW b\ Whe VeUW.X eYeQW bXV V\VWeP, Zhich eQableV aV\QchURQRXV 
cRPPXQicaWiRQ. IQ cRPbiQaWiRQ ZiWh REST APIV, Whe back-eQd caQ XlWiPaWel\ cRPPXQicaWe 
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bRWh eYeQW daWa fRU Whe Ueal-WiPe YieZ aQd SeUViVWeQW daWa WR Whe hiVWRUical YieZ. IQ addiWiRQ WR 
Whe VeUW.[ eYeQW bXV (SaUW Rf Whe VeUW.[ fUaPeZRUk), YaUiRXV WechQRlRgieV fURP Whe VWUeaPiQg 
aQd PeVVagiQg eQYiURQPeQW caQ be cRQVideUed fRU Whe eYeQW bXV V\VWeP, Zhich RffeU 
addiWiRQal fXQcWiRQaliWieV if UeTXiUed. FRU Whe SeUViVWeQce PRdXle aQd Whe eYeQW SURceVVRU 
PRdXle, Whe OUP iV WechQRlRg\ agQRVWic. ElaVWic SeaUch iV SURSRVed aV a beVW SUacWice 
SeUViVWeQce PRdXle, aQd EVSeU Tech CRPSle[ EYeQW PURceVViQg EQgiQe aV a SeUViVWeQce 
PRdXle.

3.2.2. VC Publisher
VC PXbliVheU iV aQ aXWhRUiQg WRRl fRU cUeaWiQg aQd PaQagiQg geR-Zeb aSSlicaWiRQV, Zhich 
SUeVeQW a cRUe cRPSRQeQW Rf DigiWal TZiQ VRlXWiRQV. WiWh VC PXbliVheU, XVeUV (e.g. DaWa 
AQal\VWV) aUe able WR cRllecW, cRQfigXUe, aQd SURceVV cadaVWUal daWa WhaW iV WR be iQWegUaWed 
iQWR a VSecial geR SRUWal VRlXWiRQ (VC MaS) eQabliQg eaV\ bURZViQg aQd aQal\ViV Rf 
geRVSaWial daWa. DXe WR Whe fRcXV RQ 3D daWa SURceVViQg, VC PXbliVheU ZaV XVed fRU 
SUeSaUiQg Whe baVic geRVSaWial daWa Rf Whe Sh\Vical eQYiURQPeQW Rf Whe BIPED digiWal WZiQ.
RaZ daWa aQd daWa fURP PXQiciSal REST VeUYiceV iV cRQYeUWed iQWR VWUeaPiQg daWa VeWV, 
Zhich caQ be eaVil\ acceVVed aQd SURceVVed b\ lighWZeighW Zeb aSSlicaWiRQV. TheVe 
cRQYeUWeUV cRYeU Whe fRllRZiQg daWa W\SeV:

Ɣ SRiQWclRXd - SRiQW clRXd cRQYeUViRQ
Ɣ TPeVh - WeUUaiQ cRQYeUViRQ
Ɣ WPV - Tiled MaS SeUYice (UaVWeU RYeUla\)
Ɣ [3dP - 3D RbjecW calcXlaWiRQ
Ɣ RbliTXe - RbliTXe aeUial iPage calcXlaWiRQ

The VC PXbliVheU SURYideV a gUaShical ediWRU fRU cRQfigXUiQg Zeb aSSlicaWiRQV, Zhich cRQWURlV 
Whe la\RXW aQd VW\le Rf Whe aSSlicaWiRQ, aYailable UeQdeUeUV (2D, 3D aQd RbliTXe), aYailable 
la\eUV, aQd aYailable WRRlV aQd RWheU fXQcWiRQaliW\. BIPED-VSecific WRRlV, e.g. fRU SeUfRUPiQg 
eQeUg\-UelaWed aQal\ViV Rf liYe daWa, Zill be iPSlePeQWed aV SlXgiQV. The Zeb aSSlicaWiRQ iV 
SXVhed RQ Whe BIPED SlaWfRUP aQd cRQQecWV WR RWheU BIPED cRPSRQeQWV WhURXgh REST 
VeUYiceV.
The VC SXbliVheU backeQd aQd Whe gUaShical ediWRU aUe PeaQW WR be XVed b\ adPiQiVWUaWRUV, 
ZhR aUe iQ chaUge Rf cRQWURlliQg Whe cRQWeQWV aQd behaYiRXU Rf Whe Zeb aSSlicaWiRQ. A XVeU 
aQd SURjecW PaQagePeQW V\VWeP caQ be cRQQecWed WR aQ IAM V\VWeP fRU cRQWURlliQg Whe 
SUiYilegeV Rf XVeUV. FigXUe 7 VhRZV Whe adPiQiVWUaWRU UighWV WR cRPSRQeQWV ZiWhiQ VC 
PXbliVheU.
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AQ addiWiRQal REST API iV aYailable fRU cRQWURlliQg a VC PXbliVheU iQVWaQce fURP e[WeUQal 
PRdXleV. The REST API iV defiQed XViQg OSeQAPI 3.0.1 WechQRlRg\, Zhich faciliWaWeV 
diVcRYeUiQg aQd XQdeUVWaQdiQg Whe caSabiliWieV Rf a VeUYice ZiWhRXW UeTXiUiQg acceVV WR 
VRXUce cRde, addiWiRQal dRcXPeQWaWiRQ, RU iQVSecWiRQ Rf QeWZRUk WUaffic. The API eQableV 
acceVV WR alPRVW all fXQcWiRQaliWieV Rf VC PXbliVheU, deSeQdiQg RQ Whe XVeU URle.

3.2.3. Center Denmark Energy Platform

The CeQWeU DeQPaUk EQeUg\ SlaWfRUP VeUYeV aV a WRRl fRU acceVViQg iQfRUPaWiRQ RQ eQeUg\ 
UeVRXUceV, iQfUaVWUXcWXUe, aQd RWheU UeleYaQW daWaVeWV ZiWhiQ Whe eQeUg\ aQd XWiliW\ VecWRU. IW 
aiPV WR SURYide a XVeU-fUieQdl\ e[SeUieQce WhaW faciliWaWeV eaV\ acceVV WR eQeUg\-UelaWed daWa 
iQ diffeUeQW PXQiciSaliWieV Rf DeQPaUk. IWV aUchiWecWXUe iV RUgaQiVed iQWR diVWiQcW la\eUV, each 
Sla\iQg a cUXcial URle iQ daWa PaQagePeQW.
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FRU lRQg-WeUP VWRUage aQd baWch SURceVViQg, Whe SlaWfRUP XWiliVeV a daWa lake, Zhich VWRUeV 
laUge YRlXPeV Rf UaZ daWa iQ iWV QaWiYe fRUPaW, VXSSRUWiQg e[WeQViYe baWch SURceVViQg 
RSeUaWiRQV. The iQWeUPediaWe VWRUe la\eU iQclXdeV WZR PaiQ clXVWeUV: a WiPe-VeUieV daWabaVe 
clXVWeU fRU aQal\WicV RQ WiPe-iQde[ed daWa, aQd a UelaWiRQal daWabaVe clXVWeU fRU VWUXcWXUed 
daWa, VXSSRUWiQg cRPSle[ TXeUieV aQd WUaQVacWiRQV. IQ aQ IQWeUPediaWe VWRUe Kafka, a 
diVWUibXWed VWUeaPiQg SlaWfRUP, PaQageV Ueal-WiPe daWa VWUeaPV, diUecWiQg WheP WR 
aSSURSUiaWe iQWeUPediaWe VWRUage RU SURceVViQg XQiWV. The VWRUage clXVWeU WePSRUaUil\ hRldV 
iQgeVWed daWa, RUgaQiViQg iW fRU fXUWheU SURceVViQg. AW Whe VeUYice aQd XVeU iQWeUacWiRQ la\eU, 
Whe SlaWfRUP VXSSRUWV AMQP/MQTT, REST (SSL), VFTP, aQd HTTPS SURWRcRlV, ZiWh lRad 
balaQceUV eQVXUiQg high aYailabiliW\ aQd SeUfRUPaQce. UVeUV eQgage ZiWh Whe V\VWeP WhURXgh 
VeUYiceV like a bURkeU fRU PaQagiQg daWa cRPPXQicaWiRQ, APIV fRU SURgUaPPaWic acceVV, a 
file XSlRad VeUYice, a XVeU-fUieQdl\ SRUWal, SSO fRU VecXUe aXWheQWicaWiRQ, aQd Whe VSecialiVed 
EQeUgikRUWeW aSSlicaWiRQ.

3.2.4. GLayer Server
Gla\eU iV a GPU-acceleUaWed backeQd VRfWZaUe fRcXVed RQ faVW daWa aggUegaWiRQ, filWeUiQg 
aQd YiVXaliVaWiRQ. GLa\eU iV caSable Rf SeUfRUPiQg aQal\Wical TXeUieV RQ laUge daWaVeWV iQ a 
VcRSe Rf PilliVecRQdV ZiWh VSecial ePShaViV RQ VSaWial daWa aQd VSaWial aggUegaWiRQ. GPU 
XVeV WhRXVaQdV Rf lighWZeighW SURceVViQg cRUeV, leYeUageV daWa SaUalleliVP, aQd haV high 
PePRU\ WhURXghSXW. ThiV aUchiWecWXUe iV kQRZQ WR be YeU\ effecWiYe fRU cRPSXWeU gUaShicV. IQ 
Whe GLa\eU cRQceSW, Whe daWaVeW iV VSliWWed iQWR VPalleU SaUWV aQd each SaUW iV SURceVVed iQ 
SaUallel b\ a GPU cRUe Zhich allRZV Whe high SeUfRUPaQce Rf aggUegaWiRQ-baVed aQal\Wical 
TXeUieV.
The GLa\eU VeUYeU iV ZUiWWeQ iQ KRWliQ aQd XVeV LWJGL aV a GPU iQWeUface. GLa\eU iV 
deVigQed aV SlaWfRUP iQdeSeQdeQW, hRZeYeU Whe WaUgeW deYice fRU WeVWiQg iV NVidia GPUV. 
The backeQd SURYideV REST API ZiWh VZaggeU / OSeQAPI VSecificaWiRQ. 
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OQ WRS Rf Whe ReVWAPI WheUe iV a fURQWeQd SaUW Zhich VeUYeV WheVe SXUSRVeV:
Ɣ DaWaVWRUe cRQfigXUaWiRQ: daWa cRQQecWRUV caQ acceVV daWa fURP SeUPaQeQW VWRUageV 

VXch aV SQL daWabaVeV RU cVY fileV.
Ɣ PURjecW cRQfigXUaWiRQ: SURjecW caQ defiQe hRZ Whe daWaVeW iV gRiQg WR be YiVXaliVed aQd 

filWeUed. ThiV iQclXdeV daWa W\Se defiQiWiRQV, aggUegaWiRQ VWUaWegieV, filWeUiQg 
caSabiliWieV aQd caUWRgUaShical RXWSXWV VXch aV chRURSleWh PaSV, heaW PaSV, 
hiVWRgUaPV eWc.

Ɣ PURjecW YiVXaliVaWiRQ: OQce Whe SURjecW iV cRQfigXUed, iW caQ be acceVVed WhURXgh a 
SeUPaQeQW liQk Yia a VWaQdaUd Zeb bURZVeU RQ a deVkWRS RU PRbile. 

3.3. Models and algorithms
AV deVcUibed iQ abRYe (VecWiRQ 2.3.1.3) Ze diYide daWa PRdelliQg iQ Whe WZR ShaVeV: daWa 
bXildiQg aQd daWa PRdelliQg. ThiV SURceVV iV cXUUeQWl\ iQ aQ eaUl\ VWage, iW iV alVR highl\ 
deSeQdeQW RQ Whe aYailabiliW\ Rf lRcal daWaVeWV. We aUe cXUUeQWl\ ZRUkiQg RQ RbWaiQiQg 
dRPaiQ-VSecific daWa fURP lRcal VWakehRldeUV Rf Whe ciW\, e.g. XWiliW\ cRPSaQ\. 
AdYaQced PRdelliQg VRfWZaUe iV alUead\ iQ Whe SiSeliQe iQ Whe PRbiliW\ dRPaiQ, SURYided b\ 
Whe cRQVRUWiXP SaUWQeU RRadTZiQ. The fRllRZiQg iV iQWeQded WR VhRZ Whe iQWegUaWiRQ SlaQ Rf 
RRadTZiQ SRfWZaUe iQWR Whe BIPED WZiQ.
RelaWed WR eQeUg\ cRQVXPSWiRQ, adYaQced PRdelliQg fRU deVcUibiQg hRZ Whe diVWUicW heaWiQg 
lRad deSeQdV RQ Whe lRcal PeWeRURlRgical daWa, haV beeQ iQiWiaWed. ThiV iQclXdeV 
PeWhRdRlRgieV fRU adjXVWiQg Whe VWaQdaUd PeWeRURlRgical fRUecaVWV ZiWh SRWeQWial daWa iQ Whe 
ciW\, VXch WhaW Whe UeleYaQW ciW\ ZeaWheU fRUecaVWV caQ be eVWabliVhed aQd XVed fRU SURYiQg 
VWaWe-Rf-Whe-aUW heaW lRad fRUecaVWV. The EQeUg\ MaS deYelRSed b\ CeQWeU DeQPaUk, Zill be 
cRQVideUed fRU SURYidiQg a fle[ible XVeU iQWeUface. 
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IQ RUdeU WR RSeUaWe Whe lRcal diVWUicW heaWiQg QeWZRUk, Whe WePSeUaWXUeV iQ Whe QeWZRUk haYe WR 
be eVWiPaWed iQ Ueal WiPe. PURWRW\Se PeWhRdV fRU eVWiPaWiQg Whe QeWZRUk WePSeUaWXUe XViQg 
daWa fURP iQdiYidXal eQeUg\ PeWUeV iQ e.g. UeVideQWial hRPeV, haYe beeQ deYelRSed. 

3.3.1. RoadTwin Software
The RRadZiQ SRfWZaUe (RT SW) aSSlicaWiRQ PRdelV Whe iPSacW Rf SlaQQed WUaffic UeVWUicWiRQV 
(chaQge Rf VSeed liPiW RU clRVXUeV) RQ WUaffic flRZ. ThaQkV WR WhiV SW, iW iV SRVVible WR bURZVe 
WhURXgh Whe SlaQQed WUaffic cRQVWUXcWiRQV WhaW Zill Wake Slace iQ Whe aUea Rf iQWeUeVW. IW iV alVR 
SRVVible WR YieZ Whe WUaffic YRlXPeV aQd leYel Rf WUaffic iQ Whe aUea XQdeU ideal cRQdiWiRQV 
ZiWhRXW WUaffic UeVWUicWiRQV.
The aSSlicaWiRQ aUchiWecWXUe cRQViVWV Rf WZR PaiQ cRPSRQeQWV: Whe fURQWeQd (clieQW) aQd Whe 
backeQd. The fURQWeQd iV deVigQed fRU iQWeUacWiQg ZiWh Whe WUaffic PRdel aQd cRQdXcWiQg 
"ZhaW-if" aQal\VeV Rf ciW\ WUaffic. ThiV iQclXdeV cUeaWiQg WUaffic VceQaUiRV aQd YiVXaliViQg Whe 
UeVXlWV RQ a PaS. The fURQWeQd SURYideV YaUiRXV Za\V WR YieZ Whe UeVXlWV, VXch aV cRPSaUiQg 
WZR VceQaUiRV, aggUegaWiQg daWa cRPSaUiVRQV, aQd cRPSaUiQg Ueal-ZRUld PeaVXUePeQWV ZiWh 
Whe WUaffic PRdel. IW iV fRUeVeeQ WhaW a VXbVeW Rf Whe RT SW fURQWeQd fXQcWiRQaliW\ Zill be 
iQWegUaWed iQWR Whe VC MaS cRPSRQeQW (VecWiRQ 3.4.1) iQ RUdeU WR iQWegUaWe Whe RT SW 
UeVXlWV iQWR a cRPSUeheQViYe gUaShical clieQW fRU Whe BIPED DigiWal TZiQ PlaWfRUP.
The backeQd iV UeVSRQVible fRU SeUfRUPiQg Whe afRUePeQWiRQed aQal\VeV. IW RffeUV a REST 
API ZiWh SZaggeU alUead\ aYailable11. IQ addiWiRQ WR calcXlaWiQg Whe baVic WUaffic PRdel aQd 
PRdificaWiRQV (WUaffic VceQaUiRV), Whe API VXSSRUWV cUeaWiQg QeZ PRdelV, XSdaWiQg e[iVWiQg 
RQeV, SeUfRUPiQg VWaWic WUaffic aVVigQPeQWV, calibUaWiQg Whe PRdel, aQd PRUe. DeWailed 
dRcXPeQWaWiRQ Rf Whe API aQd iWV fXQcWiRQaliWieV caQ be fRXQd heUe12.

3.3.2. Traffic Enviro Analyst
The TUaffic EQYiUR AQal\VW SURWRW\Se aiPV WR leYeUage WUaffic PRdelliQg WR aQal\Ve aQd 
calcXlaWe Whe iPSacW Rf WUaffic RQ Whe eQYiURQPeQW. AQ accXUaWe WUaffic PRdel iV cUXcial fRU 
calcXlaWiRQ Rf WUaffic eQeUg\ cRQVXPSWiRQ aQd eQYiURQPeQWal iPSacW.
GeQeUall\ YaUiRXV eQYiURQPeQWal iPSacWV caQ be calcXlaWed aQd YiVXaliVed fURP WUaffic 
PRdelV. The TUaffic EQYiUR AQal\VW cUeaWed b\ UQiYeUViW\ Rf WeVW BRhePia (UWB) aiPV WR 
calcXlaWe: 

Ɣ ePiVViRQV, SaUWicXlaUl\ CO2, aQd WheiU diVSeUViRQ
Ɣ eQeUg\ cRQVXPSWiRQ fURP WUaffic
Ɣ QRiVe PRdelliQg 

TR achieYe accXUaWe UeVXlWV, iW iV eVVeQWial WR RbWaiQ Whe aSSURSUiaWe daWa abRXW  W\SeV Rf 
YehicleV (SaVVeQgeU/fUeighW, W\SeV Rf fXel, eWc.) aQd WUaffic VhaUe fRU Whe SaUWicXlaU Yehicle 
W\SeV, fRU Zhich Whe abRYe PeQWiRQed eQYiURQPeQWal iPSacWV caQ be deUiYed, baVed RQ Whe 
WUaffic flRZV SURYided b\ Whe WUaffic PRdel.
The EQYiUR AQal\VW caQ be chaiQed WR RRadTZiQ VRfWZaUe (Vee chaSWeU abRYe) aQd SURYide 
Whe calcXlaWed eQYiURQPeQWal iPSacWV WR Whe  BIPED DigiWal TZiQ PlaWfRUP WhURXgh iWV VC MaS 
clieQW (deVcUibed iQ 3.4.1). ThiV iQWegUaWiRQ Zill allRZ XVeUV WR PRdel diffeUeQW VceQaUiRV aQd 
aQal\Ve hRZ ceUWaiQ SRlic\ deciViRQV iPSacW Whe eQYiURQPeQW.

12hWWSV://giWlab.cRP/WUaPRd/UW_VZ-aSi-dRcXPeQWaWiRQ-SXblic/-/blRb/PaiQ/aSi_QeZ.Pd?Uef_W\Se=headV
11 hWWSV://ba]iQa.SlaQ4all.eX/VZaggeU-Xi/iQde[.hWPl?cRQfigUUl=/Y3/aSi-dRcV/VZaggeU-cRQfig#/
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3.4. Front-end components
The BIPED DigiWal TZiQ FURQWeQd iQclXdeV a 3D PaS YieZ, a VeUieV Rf daVhbRaUdV (Zhich 
PighW be ePbedded WR Whe PaS YieZeU) aQd a PaQagePeQW YieZ. The fURQWeQdV Zill be 
VSecified baVed RQ Whe UVeU ReTXiUePeQWV. FRU e[aPSle, a PRUe KPI-ceQWUed YieZ caQ be 
helSfXl fRU Whe DM WR cUeaWe UeSRUWV, Zhile Whe CiWi]eQ EQgagePeQW OfficeU QeedV Whe dUaZiQg 
fXQcWiRQV iQ Whe 3D PaS fRU SaUWiciSaWiRQ eYeQWV.

3.4.1. VC Map
VC MaS iV a high-SeUfRUPaQce Zeb baVed fURQW eQd VRlXWiRQ ZiWh a fRcXV RQ VWUeaPiQg 3D 
ciW\ PRdelV aQd RWheU geRVSaWial cRQWeQW. A VC MaS caQ be cRQfigXUed XViQg Whe VC 
PXbliVheU backeQd RU alWeUQaWiYel\ baVed RQ a VeW Rf cRQfigXUaWiRQ fileV alRQg ZiWh daWa 
cRQYeUWeU WRRlV. The WechQRlRg\ VWack cRPSUiVeV:

Ɣ CeViXPJS: aQ RSeQ VRXUce libUaU\ fRU cUeaWiQg 3D glRbeV, deYelRSed fRU aeURVSace 
aQd VPaUW ciW\ VRlXWiRQ,

Ɣ OSeQLa\eUV: aQ RSeQ VRXUce libUaU\ fRU cUeaWiQg d\QaPic PaSV iQ Zeb SageV,
Ɣ 3D-TileV: aQ RSeQ VWaQdaUd fRU PaVViYe, heWeURgeQeRXV 3D geRVSaWial daWaVeWV VXch 

aV SRiQW clRXdV, bXildiQgV, aQd ShRWRgUaPPeWU\, BXilW RQ glTF.
VaUiRXV WRRlV aQd ZidgeWV caQ be added aQd cRQfigXUed fRU eQabliQg feaWXUeV VXch aV

Ɣ e[SRUW daWa fURP backeQd daWabaVeV,
Ɣ dUaZiQg YecWRU geRPeWUieV aV Zell cUeaWiQg ViPSle 3D VhaSeV,
Ɣ PeaVXUiQg diVWaQceV aQd aUeaV iQ 2D aQd 3D
Ɣ cUeaWiQg heighW SURfileV
Ɣ VhadRZ aQd YieZVhed aQal\ViV
Ɣ XSlRadiQg aQd SRViWiRQiQg 3D PRdelV
Ɣ cliSSiQg geRPeWUieV

SXSSRUW fRU OGC cRPSliaQW VeUYiceV VXch aV WMS, WMTS eQVXUeV cRPSaWibiliW\ ZiWh 
e[iVWiQg GeR-IT V\VWePV, e.g. UXQ b\ PXQiciSaliWieV aQd VeUYeV MIMV UeTXiUePeQWV.
The cRUe VC MaS fUaPeZRUk haV beeQ SXbliVhed aV aQ RSeQ VRXUce SURjecW RQ GiWHXb. 
E[WeQVibiliW\ iV achieYed b\ SURYidiQg a SlXgiQ PechaQiVP allRZiQg WhiUd SaUWieV WR deYelRS 
WheiU RZQ WRRl.

3.4.2. Dashboards
The SURYiViRQ Rf cRQciVe aQd iQWeUSUeWable daVhbRaUdV iV SaUaPRXQW fRU Whe VXcceVV Rf Whe 
SURjecW. TheVe Zill be Whe fRcXV Rf Whe laWeU VWageV Rf Whe SURjecW. The SUeYiRXV e[SeUieQce Rf 
PXlWiSle cRQVRUWiXP SaUWQeUV ZiWh SURYidiQg daVhbRaUdV haV ePShaViVed Whe Qeed WR haYe 
cleaUl\ defiQed cRPPXQicaWiRQ RbjecWiYeV aQd Ue\ UeVXlWV befRUe VWaUWiQg deVigQiQg WheP. FRU 
WhiV UeaVRQ aQd fRU Whe dela\ RQ Whe aYailabiliW\ Rf VRPe eaVil\ diVSla\able cURVV-VecWRUal 
daWaVeWV, iW haV beeQ geQeUal cRQVeQVXV WhaW Whe deYelRSPeQW Rf Whe daVhbRaUdV VhRXld 
aZaiW Whe UeleYaQW daWa VRXUceV aQd PRVW iPSRUWaQWl\, Whe eQd-XVeU QeedV fRU WheP.
IW iV ZRUWh PeQWiRQiQg WhaW, UegaUdleVV Rf Whe cRPPXQicaWiRQ RbjecWiYe VWill beiQg defiQed 
WhURXgh iQWeUacWiRQ ZiWh Whe VWakehRldeUV, Whe SlaWfRUP iV beiQg bXilW ZiWh Whe fle[ibiliW\ aQd 
PRdXlaUiW\ QeceVVaU\ WR laWeU iQcRUSRUaWe a VWaWe-Rf-Whe aUW daVhbRaUdiQg WRRl VXch aV 
GUafaQa RU ASache SXSeUVeW. BRWh WheVe WRRlV aUe Zell eVWabliVhed aQd SRZeUfXl SlaWfRUPV 
WhaW eQable cRQQecWiRQ WR PXlWiSle daWa VRXUceV, fXlfilliQg Whe UeTXiUePeQWV Rf Whe BIPED 
digiWal WZiQ.

34



F˜˚˨˥˘ 10. D˔˦˛˕ˢ˔˥˗ ˦˛ˢ˪˜ˡ˚ ˥˘˔˟-˧˜ˠ˘ ˧˥˔˙˙˜˖ ˖ˢˡ˗˜˧˜ˢˡ˦ ˜ˡ ˃˜˟˦˘ˡ (˙˥ˢˠ INNO)

F˜˚˨˥˘ 11. H˘˔˧ I˦˟˔ˡ˗ D˔˦˛˕ˢ˔˥˗ (˙˥ˢˠ DKˆ˅)

DKSR SURYideV fXUWheU daVhbRaUd RSWiRQV (Vee FigXUe 11) baVed RQ RSeQ VRXUce WRRlV VXch 
aV GUafaQa RU KeSleU.gl. IQ addiWiRQ, PRUe VRShiVWicaWed feaWXUeV caQ be cRQWUibXWed aV 
Qeeded. The e[aPSle iQ FigXUe 12 VhRZV aQ iQWeUface (daWa ceQWUe) WhaW allRZV daWa WR be 
diVSla\ed aQd VhaUed beWZeeQ PXlWiSle SaUWieV, baVed RQ XVeU UighWV aQd URle PaQagePeQW. 
ThiV feaWXUe iV UeleYaQW ZheQ a SaUW\, e.g. a SUiYaWe aUchiWecW, ZaQWV WR acceVV VSecific daWa, 
Vee XVeU UeTXiUePeQW UR-6.1AUch. IW caQ alVR be XVed WR cRPPXQicaWe Whe deYelRSPeQW Rf 
XUbaQ SRlicieV baVed RQ daWa. FRU e[aPSle, a ciW\ caQ SUeSaUe daWa accRUdiQg WR Whe ciW\'V 
VXVWaiQabiliW\ aQd cliPaWe gRalV aQd SUeVeQW Whe achieYePeQW Rf Whe gRalV iQ ke\ figXUeV (Fig. 
12). FRU e[aPSle, Whe daVhbRaUd iQ FigXUe 12 WUackV chaQgeV iQ ePiVViRQV RYeU WiPe, 
allRZiQg deciViRQ-PakeUV WR PRQiWRU WUeQdV aQd aVVeVV Whe effecWiYeQeVV Rf iPSlePeQWed 
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SRlicieV (Vee UR-1.1DM:). FRU fXUWheU WechQical deYelRSPeQW, XVeU UeTXiUePeQWV Zill 
deWeUPiQe Zhich fURQW-eQdV aUe deViUed aV SaUW Rf Whe BIPED WZiQ. 

 .

F˜˚˨˥˘ 12. K˃I ˉ˜˘˪ˣˢ˜ˡ˧ ˢ˙ ˧˛˘ ˠ˨ˡ˜˖˜ˣ˔˟ ˗˔˧˔ ˖˘ˡ˧˥˘ ˧ˢˢ˟ ˜ˡ G˘˥ˠ˔ˡ (˙˥ˢˠ DKˆ˅)
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4. Demonstrator of the BIPED Digital Twin 
Platform (Initial Release)

FRU Whe iQiWial UeleaVe, acceVV WR Whe digiWal WZiQ haV beeQ iPSlePeQWed aV a bURZVeU-baVed 
aSSlicaWiRQ, Zhich iV aYailable RQliQe. PleaVe QRWe WhaW iW cRYeUV RQl\ a feZ Rf Whe 
cRPSRQeQWV VhRZQ iQ FigXUe 5 ZiWh a fRcXV RQ deVkWRS YieZeUV RQ Whe aSSlicaWiRQ leYel aQd 
daWa iQWegUaWiRQ. 
The PaiQ WechQRlRgieV XVed aUe ViUWXal CiW\ S\VWePV¶ VC MaS fUaPeZRUk aQd a FROST 
VeUYeU SURYidiQg iQfRUPaWiRQ RQ aiU TXaliW\ VeQVRUV. FROST iV aQ RSeQ VRXUce 
iPSlePeQWaWiRQ Rf Whe OGC SeQVRUThiQgV API deYelRSed b\ FUaXQhRfeU IOSB. 
The aSSlicaWiRQ iV hRVWed RQ https://vcmap.bi-ped.eu/ ZiWh aQ RSWiRQ WR be PigUaWed WR 
aQRWheU lRcaWiRQ PaQaged b\ Whe PXQiciSaliW\ Rf AaUhXV iQ Whe fXWXUe.

4.1. Interface description

F˜˚˨˥˘ 13. ˈ˦˘˥ ˜ˡ˧˘˥˙˔˖˘ ˢ˙ ˧˛˘ ˢˡ˟˜ˡ˘ ˔ˣˣ˟˜˖˔˧˜ˢˡ ˜ˡ ˗˘˦˞˧ˢˣ ˠˢ˗˘.

The XVeU iQWeUface13 iV diYided iQWR Whe fRllRZiQg cRPSRQeQWV: 
Ɣ Whe Map View aV Whe ceQWUal elePeQW, 
Ɣ Whe Content Space VhRZiQg aYailable la\eUV aQd daWa VeWV
Ɣ Whe Info Panel, VhRZiQg deWailV Rf VelecWed feaWXUeV, 
Ɣ Whe Toolbox iQ Whe headeU, WR acceVV YaUiRXV PaS fXQcWiRQV, 
Ɣ RQe RU PXlWiSle Extension Panels fRU SURjecW-VSecific fXQcWiRQaliWieV, aQd
Ɣ Whe Map Navigation Widget, Zhich SURYideV cRQWURlV fRU QaYigaWiQg Whe cXUUeQW YieZ 

Rf Whe PaS (hiddeQ XQdeU IQfR PaQel bR[ iQ FigXUe 13).

13 hWWSV://helS.Yc.V\VWePV/eQ/Yc-PaS/Y5.1/cRPSRQeQWV/iQde[.hWPl#id_iPage_XiTe[WRYeUla\
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The geQeUal UI cRQceSW eQableV XVeUV WR RSeQ PXlWiSle SaQelV aQd cRPSRQeQWV, Zhich caQ 
be aUUaQged fUeel\ RQ Whe VcUeeQ. ThiV allRZV iPSlePeQWiQg cRPSle[ ZRUkflRZV ZiWh 
iQfRUPaWiRQ YieZV Zhich iQWeUacW ZiWh each RWheU. FRU iQVWaQce, a DigiWal TZiQ VRlXWiRQ fRU 
PED PighW iQclXde ZRUkiQg ZiWh SlaQQiQg VceQaUiRV Zhile haYiQg a daVhbRaUd VhRZiQg Whe 
W\Sical eQeUg\ dePaQd Rf Whe diVWUicW. The MaS VieZ Zill alZa\V VWa\ iQ Whe backgURXQd aQd 
caQQRW be PRYed. The UI iPSlePeQWV a UeVSRQViYe deVigQ, PeaQiQg WhaW deSeQdiQg RQ Whe 
WaUgeW deYice aQd VcUeeQ Vi]e, VRPe XVeU iQSXW cRQWURlV Zill ZRUk diffeUeQWl\ aQd be 
SUeVeQWed iQ a diffeUeQW Za\. While RQ W\Sical WableWV PRVW Rf Whe SaQelV aUe VWill aYailable, Whe 
fXQcWiRQaliW\ RQ PRbile ShRQeV iV liPiWed aQd VRPe cRPSle[ ZidgeWV Zill QRW ZRUk. AlVR, Whe 
ZiQdRZ cRQceSW chaQgeV WR fXll VcUeeQ SaQelV RQ VPaUWShRQeV. HRZeYeU, VPaUWShRQeV haYe 
QRW beeQ ideQWified aV a WaUgeW SlaWfRUP iQ BIPED, ViQce lRcaWiRQ baVed VeUYiceV aUe QRW 
UeTXiUed. 

Ɣ The Map View VXSSRUWV WZR diffeUeQW PRdeV, Zhich caQ be WRggled aW Whe XSSeU lefW. 
Ɣ The 2D Map diVSla\V WZR-diPeQViRQal cRQWeQW RQl\. If Whe 2D PaS iV acWiYaWed, 3D 

RbjecWV iQclXdiQg Whe 3D ciW\ PRdel Rf BUabUaQd caQQRW be diVSla\ed aQd aUe WhXV 
aXWRPaWicall\ deacWiYaWed iQ Whe CRQWeQW SSace. UVXall\, alWeUQaWiYe la\eUV haYe beeQ 
cRQfigXUed fRU Whe VaPe RbjecW W\Se, iQ WhiV caVe Whe bXildiQg fRRWSUiQWV hRldiQg Whe 
VaPe RbjecW SURSeUWieV.

Ɣ The 3D Map diVSla\V WhUee-diPeQViRQal aQd WZR-diPeQViRQal cRQWeQW. If Whe 3D PaS 
iV acWiYaWed, all la\eUV aQd 3D RbjecWV aUe diVSla\ed baVed RQ Whe digiWal WeUUaiQ PRdel 
SURYidiQg Whe heighW UefeUeQce PRdel. 2D la\eUV VXch aV laQd XVe aUeaV aQd 
RUWhRShRWRV aUe SURjecWed RQ Whe WeUUaiQ.

Ɣ The Content Space hRldV iQfRUPaWiRQ RQ Whe aYailable la\eUV aQd 3D RbjecW W\SeV, 
Zhich caQ be acWiYaWed aV Qeeded. AddiWiRQall\, SUedefiQed YieZSRiQWV fRU ]RRPiQg iQ 
WR aUeaV Rf iQWeUeVW aQd cXVWRP la\eUV defiQed b\ Whe SlaQQiQg PRdXle aUe aYailable 
heUe. La\eUV aUe RfWeQ PXWXall\ e[clXViYe, VXch aV QRiVe PaS RYeUla\V fRU diffeUeQW 
hRXUV Rf Whe da\. OWheU acWiRQV SURYided b\ Whe CRQWeQW SSace aUe acceVV WR 
cXVWRPi]able legeQdV iQfRUPiQg XVeUV abRXW Whe la\eU cRQWeQW RU V\PbRlV aV Zell aV 
acceVV WR declaUaWiYe VW\liQg, Zhich cRlRXUV RbjecWV baVed RQ VSecific SURSeUWieV, fRU 
iQVWaQce aSSl\iQg diffeUeQW cRlRXUV fRU SUiYaWe, SXblic aQd iQdXVWUial bXildiQgV. 

Ɣ The Info Panel VhRZV deWailed iQfRUPaWiRQ abRXW VelecWed RbjecWV b\ clickiQg RQ 
WheP iQ Whe MaS VieZ. ThiV W\Sicall\ PeaQV VhRZiQg Whe aYailable SURSeUWieV iQ a 
WabXlaU fRUP RU aV a ViPSle ballRRQ, Zhich iV RQe Rf Whe W\Sical GIS fXQcWiRQaliWieV. IW iV 
alVR SRVVible WR SURYide cXVWRP cRde fRU eQabliQg a PRUe cRPSle[ UeSUeVeQWaWiRQ 
VXch aV daVhbRaUdV. AQ e[aPSle iV giYeQ iQ FigXUe 11 ZiWh Whe hiVWRU\ Rf PM10 
SaUWicle cRQceQWUaWiRQV PeaVXUed b\ aQ aiU TXaliW\ VeQVRU iQ AaUhXV diVSla\ed aV a 
gUaSh. The VeQVRU lRcaWiRQV aUe VhRZQ aV a billbRaUd la\eU iQ Whe MaS VieZ.

Ɣ The Toolbox SURYideV acceVV WR YaUiRXV addiWiRQal PRdXleV aQd ZidgeWV. TheVe 
W\Sicall\ cRPe ZiWh WheiU RZQ XVeU iQWeUface RSeQed iQ a QeZ SaQel. E[aPSleV aUe 
WRRlV fRU PeaVXUiQg diVWaQceV aQd aUeaV (iQ 2D aQd 3D), a VSliW VcUeeQ WRRl, a WRRl fRU 
geQeUaWiQg heighW SURfileV, a dUaZiQg WRRl, a WRRl fRU VeWWiQg WiPe aQd daWe aQd 
eQabliQg VhadRZV, a YieZVhed WRRl, aQd a WRRl fRU cUeaWiQg cURVV VecWiRQV. 

Ɣ The Extension Panels acWXall\ SURYide SURjecW RU dRPaiQ VSecific fXQcWiRQaliWieV iQ a 
VeSaUaWe ZiQdRZ. TheVe e[WeQViRQV aUe iPSlePeQWed aV add-RQV XViQg Whe SlXgiQ 
PechaQiVP Rf Whe RSeQ VRXUce cRUe PaS libUaU\. AQ\ cXVWRP fXQcWiRQaliW\ iQ BIPED, if 
QRW UeleYaQW fRU RWheU aSSlicaWiRQV, QeedV WR be iPSlePeQWed aV aQ e[WeQViRQ.  The 
VeQVRU iQWegUaWiRQ e[WeQViRQ iV a fiUVW e[aPSle fRU addiQg SURjecW-VSecific 
fXQcWiRQaliWieV. IW iV able WR eVWabliVh a cRQQecWiRQ WR aQ OGC SeQVRUThiQgV API 
cRPSliaQW VeUYice, UeWUieYe VeQVRU lRcaWiRQV aQd UeadiQgV, aQd cUeaWe iQWeUacWiYe 
daVhbRaUd-like RYeUla\V.

Ɣ The Map Navigation Widget helSV QaYigaWiQg iQ Whe 3D eQYiURQPeQW iQ caVe WhaW 
iQSXW deYiceV aUe QRW aYailable RU geVWXUeV aUe QRW ZRUkiQg.
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4.2. Accessing Live Data
OQe Rf Whe fXQdaPeQWal cRQceSWV Rf DigiWal TZiQV iV WhaW iW UeflecWV Whe cXUUeQW cRQdiWiRQV Rf 
Whe Ueal ZRUld ePbedded iQ Whe YiUWXal PRdel Rf Whe ciW\. UVeUV PXVW be eQabled WR acceVV, 
aQal\Ve aQd PRQiWRU YaUiRXV aVSecWV Rf SXblic VSaceV iQclXdiQg ZeaWheU cRQdiWiRQV, aiU 
TXaliW\, WUaffic cRQdiWiRQV, eQeUg\ flRZV aQd Whe elecWUiciW\ gUid. AV a WechQical dePRQVWUaWRU, 
WZR W\SeV Rf IRT VeQVRUV ZeUe iQWegUaWed iQ Whe aSSlicaWiRQ Rf AaUhXV. The VeQVRU PeWa daWa 
aQd Ueal WiPe UeadiQgV aUe UeWUieYed RQ dePaQd WhURXgh VSecialiVed Zeb APIV backed b\ IRT 
QeWZRUkV. The fXQcWiRQaliW\ ZaV added aV aQ e[WeQViRQ aV e[SlaiQed iQ Whe SUeYiRXV VecWiRQ. 
T\Sicall\, a caWalRgXe Rf VeQVRU lRcaWiRQ iV dRZQlRaded RQ XVeU UeTXeVW aQd a VSaWial SRiQW 
la\eU iV added WR Whe PaS iQdicaWiQg Whe lRcaWiRQ Rf each VeQVRU aQd Whe W\Se Rf VeQVRU. 
The fiUVW W\Se Rf VeQVRU SURYideV iQfRUPaWiRQ RQ Whe cXUUeQW aiU TXaliW\ b\ PeaVXUiQg 
cRQceQWUaWiRQV Rf O3, NO, NO2, SO2, CO aV Zell aV SaUWicleV PM10 aQd PM2,5. The 
PeaVXUePeQWV aUe SURYided b\ Whe OSeQAQ iQiWiaWiYe14. TheUe aUe cXUUeQWl\ WZR OSeQAQ 
VeQVRUV lRcaWed iQ AaUhXV ("cUhXV/6153" aQd "cUhXV/6160"). OQ VelecWiQg Whe VeQVRU RQ Whe 
PaS, Whe laWeVW UeadiQgV aUe VhRZQ iQ aQ iQWeUacWiYe SaQel. The hiVWRU\ iV diVSla\ed aV 
d\QaPic gUaShV ZiWh RSWiRQV WR chaQge Whe WiPe UaQge aQd W\Se Rf PeaVXUePeQW.
The VecRQd W\Se Rf VeQVRU cRllecWV iQfRUPaWiRQ RQ PXlWiPRdal WUaffic cRllecWed b\ a QeWZRUk 
Rf iQdiYidXal YRlXQWeeUV. IW iV called TelUaaP15 aQd SURYideV iQfRUPaWiRQ RQ Whe QXPbeU Rf 
caUV, WUXckV, bic\cleV aQd SedeVWUiaQV cXUUeQWl\ SaVViQg b\. The idea iV WR geW iQVighWV Rf Whe 
cXUUeQW WUaffic cRQdiWiRQ aQd W\Sical deQViWieV RYeU Whe da\. 
LaVWl\, daWa iV VWUeaPed WhURXgh Whe OSeQ UUbaQ PlaWfRUP (OUP) fURP OSeQ WeaWheU MaS, 
Zhich iQclXdeV iQfRUPaWiRQ RQ WePSeUaWXUe, hXPidiW\, ZiQd, UaiQ, aQd PRUe. ThiV daWa caQ be 
cRUUelaWed ZiWh eQeUg\ dePaQd aQd geQeUaWiRQ. AddiWiRQall\, iW caQ be aQal\Ved iQ UelaWiRQ WR 
WUaffic behaYiRXU. 

15 hWWSV://WelUaaP.QeW
14 hWWSV://RSeQaT.RUg
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5. Data Sets & Data Sources

BaVed RQ Whe PeWhRdRlRgical aSSURach, iQclXdiQg daWa PaSSiQg aQd SUiRUiWiVaWiRQ SURceVV, 
aV deVcUibed iQ ChaSWeU 1.2, WhiV chaSWeU RXWliQeV SUiRUiWiVed daWa VeWV ZiWh Whe aiP Rf beiQg 
iQclXded iQ Whe BIPED baVeliQe SlaWfRUP aQd deVcUibe Whe cXUUeQW VWaWXV Rf aYailabiliW\ fRU 
each Rf WheP, aV SeU VXbPiVViRQ daWe Rf WhiV deliYeUable D2.1. (Vee Table 1). BeVideV 
³GURXS´, ³VaUiable NaPe´, ³DeWailV´ aQd ³FRUPaW´ Rf Whe YaUiable, Whe cXUUeQW ³AYailabiliW\ 
SWaWXV´ iV iQdicaWed b\ cRlRXU, fURP daUk gUeeQ (aYailable) WR daUk Ued (cXUUeQWl\ 
QRW-aYailable). 

ˇ˔˕˟˘ 2. ˃˥˜ˢ˥˜˧˜˦˘˗ ˗˔˧˔˦˘˧˦ ˔ˡ˗ ˧˛˘˜˥ ˔˩˔˜˟˔˕˜˟˜˧ˬ ˦˧˔˧˨˦ (˔˦ ˣ˘˥ ˦˨˕ˠ˜˦˦˜ˢˡ ˗˔˧˘ ˢ˙ ˧˛˜˦ 
˗˘˟˜˩˘˥˔˕˟˘): 1/˗˔˥˞ ˚˥˘˘ˡ - ˔˩˔˜˟˔˕˟˘, 2/˟˜˚˛˧ ˚˥˘˘ˡ - ˢ˪ˡ˘˥ ˖ˢˡ˧˔˖˧˘˗, 3/˟˜˚˛˧ ˥˘˗ - 

ˢ˪ˡ˘˥ ˡˢ˧ ˖ˢˡ˧˔˖˧˘˗, 4/˗˔˥˞ ˥˘˗ - ˖˨˥˥˘ˡ˧˟ˬ ˡˢ˧ ˔˩˔˜˟˔˕˟˘

Group Variable Name Details Format
Availability 
Status (1-4)

DigiWal TZiQ BXildiQg fRRWSUiQWV GML 1

DigiWal TZiQ 3D ciW\ PRdel RQl\ BUabUaQd VR faU DWG, CiW\GML 1

DigiWal TZiQ OUWhRShRWRV VSUiQg 
WebPeUcaWRU

Zeb PeUcaWRU CRS fRU eaVieU Zeb 
iQWegUaWiRQ

WMTS 1

DigiWal TZiQ TeUUaiQ aQd VXUface UaZ daWa UeVRlXWiRQ 0.4P WCS, GeRTiff 1

CURVV-VecWRUal: 
EQYiURQPeQWal

ZeaWheU daWa: WePSeUaWXUe, 
ZiQd, SUeciSiWaWiRQ

CSV 1

CURVV-VecWRUal: 
SRcial

DePRgUaShicV: PRSXlaWiRQ 
age diVWUibXWiRQ

RQ hRXVehRld leYel CSV 2

CURVV-VecWRUal: 
SRcial

DePRgUaShicV: PRSXlaWiRQ 
geQdeU diVWUibXWiRQ

RQ hRXVehRld leYel CSV 2

CURVV-VecWRUal: 
SRcial

DePRgUaShicV: PRSXlaWiRQ 
eWhQiciW\ diVWUibXWiRQ

RQ hRXVehRld leYel CSV 2

CURVV-VecWRUal: 
EQYiURQPeQWal

LaQd UVe SaWWeUQ RQ SaUcel leYel CSV, JSON, SHP 3

CURVV-VecWRUal: 
EQYiURQPeQWal

gUeeQ VSace CSV, JSON, SHP 3

CURVV-VecWRUal: 
EQYiURQPeQWal

aiU TXaliW\ PRdel cRQWiQXRXV VSaWial daWaVeW 
cRYeUiQg Whe AOI

CSV, JSON, SHP 2

CURVV-VecWRUal: 
EQYiURQPeQWal

URad QeWZRUk / VegPeQWV URad VegPeQWV iQSXW daWa fRU 
VSace V\QWa[ aQal\ViV 
(cRQQecWiYiW\ / acceVVibiliW\

CSV 3

MRbiliW\ RRad QeWZRUk GeRJSON, JSON, 
SHP

2

MRbiliW\ TUaffic geQeUaWRUV (]RQeV) GeRJSON, JSON, 
SHP

2

MRbiliW\ OD PaWUi[ OD PaWUi[ cRQQecWiQg WUaffic 
geQeUaWRUV aQd QeWZRUk

CSV, JSON 2

MRbiliW\ SeQVRU WUaffic daWa CSV, JSON, SHP, 
XML, TXT

2

MRbiliW\ SeQVRU daWa
CalibUaWiRQ Rf WUaffic PRdel

CSV, JSON, SHP, 
XML, TXT

2
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CURVV-VecWRUal: 
EQYiURQPeQWal

NRiVe PeaVXUePeQWV RQ VeQVRU leYel CSV, TXT, XML 3

CURVV-VecWRUal: 
EQYiURQPeQWal

NRiVe PRdel cRQWiQXRXV VSaWial daWaVeW 
cRYeUiQg Whe AOI

CSV, TXT, XML 3

EQeUg\ EQUiched DaWaVeW RQ DiVWUicW 
heaWiQg fURP KUedVl¡b

DePaQd fURP iQdiYidXal bXildiQgV 
iQ BUabUaQd

CSV, TXT, XML 2

EQeUg\ PRZeU GUid: CRQVXPSWiRQ 
daWa baVed RQ XVeU

CSV, TXT, XML 2

EQeUg\ PRZeU GUid: DaWaVeW Rf 
VXbVWaWiRQV

CSV, TXT, XML 3

EQeUg\ PRZeU GUid: AggUegaWe 
cRQVXPSWiRQ daWa RQ each 
bXildiQg

CSV, TXT, XML 3

CURVV-VecWRUal: 
EQYiURQPeQWal

AlWiWXde PRdel CSV, TXT, XML 3

EQeUg\ DiVWUicW heaWiQg ciUcXiW aQd 
iQfUaVWUXcWXUe

LRcaWiRQ Rf diVWUicW heaWiQg ciUcXiW 
liQeV aQd diVWUibXWiRQ V\VWeP

CSV, TXT, XML 3

EQeUg\ EQeUg\ iQfUaVWUXcWXUe LRcaWiRQ Rf SRZeU iQfUaVWUXcWXUe 
aQd diVWUibXWiRQ V\VWeP

CSV, TXT, XML 3

MeWeRURlRgical 
fRUecaVWV

EQeUg\ V\VWeP SWaQdaUd MET fRUecaVWV CSV, TXT, XML 3

CURVV-VecWRUal: 
EQYiURQPeQWal

IdeQWified iQfUaVWUXcWXUe 
UeVilieQce RSWiRQV RQ eQeUg\ 
V\VWePV

CSV, TXT, XML 3

VaUiableV aQd UelaWed daWa VeWV haYe beeQ defiQed b\ fRXU WhePaWic gURXSV:

- DigiWal TZiQ (T2.1): iQclXdiQg daWaVeWV Qeeded WR bXild Whe 3D digiWal WZiQ PRdel (aV 
fRU iQVWaQce, a 3D ciW\ PRdel, aQ WeUUaiQ PRdel RU bXildiQg fRRWSUiQWV)

- EQeUg\ (T2.2): iQclXdiQg eQeUg\-UelaWed YaUiableV, VXch aV diVWUicW heaWiQg, eQeUg\ 
cRQVXPSWiRQ SeU XVeU RU eQeUg\ iQfUaVWUXcWXUe

- MRbiliW\ (T2.3): iQclXdiQg PRbiliW\-UelaWed YaUiableV, VXch aV URad QeWZRUk daWa, 
VeQVRU WUaffic daWa RU aQ RUigiQ-deVWiQaWiRQ (OD) PaWUi[

- CURVV-VecWRUal (T2.4): iQclXdiQg cURVV-VecWRUal YaUiableV, VXch aV SRSXlaWiRQ 
dePRgUaShic iQfRUPaWiRQ, gUeeQ VSace RU ZeaWheU daWa. (PURSeUWieV Rf TXaQWiWaWiYel\ 
leVV WaQgible daWa (VRfW daWa, VXch aV ePRWiRQV RU SeUceSWiRQV) Zill be iQclXded aW a 
laWeU VWage aV SaUW Rf cURVV-VecWRUal YaUiableV.) 

AV gaiQiQg acceVV WR daWa caQ be a labRUiRXV aQd WiPe-cRQVXPiQg SURceVV aQd aV acceVV 
UighWV diVcXVViRQV aUe aW diffeUeQW VWageV (aV iQdicaWed AYailabiliW\ SWaWXV, Table 1), SUeVeQWed 
daWaVeWV aUe iQ SURgUeVV aQd Zill be cRQVWaQWl\ XSdaWed WhURXghRXW Whe SURjecW.

AlUead\ aYailable daWa VRXUceV Zill be deVcUibed belRZ iQ PRUe deWail, iQclXdiQg PeWa 
iQfRUPaWiRQ aQd daWa VWUXcWXUe. The fXll liVW Rf PaSSed daWa aV a liYiQg dRcXPeQW (³BIPED 
daWa VheeW´) WhaW Zill VXSSRUW Whe iPSlePeQWaWiRQ SURceVV caQ be VeeQ iQ AQQe[ 2. 

MRUeRYeU, DaWa baVed UVeU SceQaUiRV haYe beeQ fRUPXlaWed. The TXeVWiRQ Rf hRZ WR bXild a 
daWa-baVed VRlXWiRQ WR a lRcal challeQge helSV WR ideQWif\ aQd VeaUch fRU UeleYaQW daWa. The 
VceQaUiRV deVcUibed heUe bXild RQ Whe UVeUV alUead\ iQWURdXced (Vee ReTXiUePeQWV aQd 
UVeU SWRUieV). The\ aiP WR bURadeQ Whe SeUVSecWiYe RQ Zhich daWa iV UeleYaQW fRU Whe BIPED 
WZiQ deSeQdiQg RQ Whe lRcal challeQge RU TXeVWiRQ Wackled b\ Whe XVeU. IW iV a VecRQd 
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PeWhRdRlRgical VWeS WRZaUdV dUiYiQg fRUZaUd XVeU-RUieQWaWed deYelRSPeQW aQd 
cRUUeVSRQdiQg daWa cRllecWiRQ.

5.1. Energy
PURgUeVV iV cXUUeQWl\ beiQg Pade WR acceVV daWa fURP Whe PXQiciSal XWiliW\ cRPSaQieV. AV a 
ZRUk-aURXQd, dXPP\ daWa RQ a UegiRQal leYel caQ be acceVVed Yia Whe CeQWeUDeQPaUk 
SlaWfRUP WR e[aPiQe W\Sical daWa VeWV.

4.1.1 Data based user scenarios

IQ UelaWiRQ WR eQeUg\, VceQaUiRV haYe beeQ fRUPXlaWed fURP XVeU SeUVSecWiYeV, WR gaiQ PRUe 
iQVighWV. AV aQ e[aPSle baVed RQ Whe XVeU aQd XVeU VWRU\: PRliWiciaQ, UR-2.1PO: DiVWUicW 
EQeUg\ PRViWiYiW\

Ɣ Challenge: AV a SRliWiciaQ, \RX aUe aQ adYRcaWe Rf diVWUicW eQeUg\, a V\VWeP iQ Zhich 
bXildiQgV VhaUe a ceQWUal VRXUce Rf heaWiQg aQd cRRliQg. YRX ZaQW WR dePRQVWUaWe Whe 
SRViWiYe iPSacW RQ eQeUg\ iQdeSeQdeQce.

Ɣ Solution: AQal\Ve hiVWRUical eQeUg\ cRQVXPSWiRQ daWa fRU Whe diVWUicW befRUe aQd afWeU 
iPSlePeQWiQg Whe diVWUicW eQeUg\ V\VWeP. ThiV daWa caQ be YiVXaliVed WR VhRZ Whe 
SeUceQWage UedXcWiRQ iQ RYeUall eQeUg\ cRQVXPSWiRQ, highlighWiQg Whe SURgUeVV 
WRZaUdV diVWUicW eQeUg\ SRViWiYiW\ (T2.2). AddiWiRQall\, aQal\Ve Whe fXel VRXUce Pi[ 
befRUe aQd afWeU, dePRQVWUaWiQg a VhifW WRZaUdV cleaQeU eQeUg\ VRXUceV if aSSlicable 
(T2.3).

5.2. Mobility
5.2.1. Description of Data Source
ThiV chaSWeU deVcUibeV Whe daWa WhaW iV Qeeded WR cUeaWe a baVe WUaffic PRdel Rf AOI, WR 
calibUaWe iW aQd alVR WR diVSla\ WUaffic VeQVRU daWa iQ digiWal WZiQ. 
OQe Rf Whe ke\ daWaVeWV iV Whe geRPeWU\ UeSUeVeQWaWiRQ Rf Whe RRad QeWZRUk. ThiV daWaVeW 
cRQViVWV Rf liQeV (RU VegPeQWV RU edgeV) aQd SRiQWV (RU QRdeV). 
ASaUW fURP Whe geRPeWU\ UeSUeVeQWaWiRQ Rf RRad QeWZRUk, Whe daWaVeW VhRXld cRQWaiQ 
aWWUibXWeV WhaW defiQe Whe SRVVible WUaffic RQ Whe URadV (VXch aV ma[imXm capaciW\ or aYerage 
Vpeed).
AQRWheU ke\ daWaVRXUce fRU WUaffic PRdelV iV Whe WUaffic geQeUaWRUV (alVR called ]RQeV), ZheUe 
WUaffic RUigiQaWeV aQd WeUPiQaWeV iQ Whe ciW\. 
The laVW SaUW Rf Whe WUaffic daWa PRdelliQg iV Whe OUigiQ-deVWiQaWiRQ PaWUi[ (OD PaWUi[), 
defiQiQg Whe PRYePeQW Rf YehicleV iQ Whe RRad QeWZRUk. The OD PaWUi[ iV XVXall\ VTXaUed 
(QXPbeU Rf URZV = QXPbeU Rf cRlXPQV), UeSUeVeQWiQg a ]RQe aQd UelaWed WUaYel acWiYiW\ 
WhURXgh iW. The OD PaWUi[ iV XVXall\ QRW eaVil\ aYailable, aQd VRfWZaUe like RRadTZiQ SW caQ 
be XVed WR calcXlaWe iW.
SeQVRU daWa (cRllecWed b\ CCTV caPeUaV RU URad VeQVRUV fRU iQVWaQce), deVcUibiQg Whe 
acWXal ViWXaWiRQ Rf Whe WUaffic, caQ be XVed fRU calibUaWiRQ Rf Whe WUaffic PRdel.
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The fRUPaW Rf all abRYe PeQWiRQed daWa caQ diffeU aQd fRU Whe SXUSRVeV Rf Whe BIPED SURjecW 
iV Whe fRUPaW iUUeleYaQW. If Ze RbWaiQ Whe daWa fURP Whe PXQiciSaliW\ Ze Qeed WR fiUVWl\ SURceVV 
WheP iQ RUdeU WR VecXUe Whe UighW fRUPaW WhaW Ze caQ ZRUk ZiWh.

5.2.2. Data based user scenarios 

The fiUVW e[aPSle iV baVed RQ Whe XVeU aQd XVeU VWRU\: DeciViRQ MakeU aQd UR-1.1DM: 
TUaffic IPSacW AVVeVVPeQW.

Challenge: The ciW\ iV cRQVideUiQg iPSlePeQWiQg a cRQgeVWiRQ chaUge fRU eQWeUiQg 
Whe dRZQWRZQ aUea. AV a deciViRQ-PakeU, \RX Qeed WR XQdeUVWaQd Whe SRWeQWial 
iPSacW Rf WhiV PeaVXUe RQ WUaffic flRZ, eQeUg\ cRQVXPSWiRQ, aQd eQYiURQPeQWal 
iPSacW.

Solution: UWiliViQg hiVWRUical WUaffic daWa cRPbiQed ZiWh WUaffic ViPXlaWiRQ VRfWZaUe, Whe 
iPSacW Rf Whe cRQgeVWiRQ chaUge caQ be PRdelled. The PRdel caQ SUedicW chaQgeV iQ 
WUaffic SaWWeUQV (e.g., UedXced cRQgeVWiRQ iQ dRZQWRZQ, iQcUeaVed WUaffic RQ b\SaVV 
URXWeV), eVWiPaWe Whe UeVXlWiQg decUeaVe iQ eQeUg\ cRQVXPSWiRQ fURP UedXced WUaffic, 
aQd calcXlaWe Whe SRWeQWial UedXcWiRQ iQ aiU SRllXWiRQ ePiVViRQV. ThiV daWa allRZV \RX 
WR Zeigh Whe SRWeQWial beQefiWV (UedXced cRQgeVWiRQ, cleaQeU aiU) agaiQVW SRWeQWial 
dUaZbackV (iQcUeaVed WUaYel WiPeV RQ b\SaVV URXWeV) befRUe PakiQg a deciViRQ.

AQRWheU VceQaUiR iV baVed RQ Whe XVeU aQd XVeU VWRU\: DaWa AQal\VW, UR-2.1DA: 
SSaWiRWePSRUal TUaffic PaWWeUQV.

Challenge: AV a daWa aQal\VW, \RX Qeed WR XQdeUVWaQd WUaffic SaWWeUQV ZiWhiQ Whe 
diVWUicW WR VXSSRUW deciViRQ-PakiQg.

Solution: UWiliVe hiVWRUical WUaffic daWa fURP YaUiRXV VRXUceV (e.g., WUaffic VeQVRUV, GPS 
daWa fURP Uide-VhaUiQg aSSV) WR ideQWif\ VSaWiRWePSRUal WUaffic SaWWeUQV. ThiV iQYRlYeV 
aQal\ViQg WUaffic flRZ YaUiaWiRQV acURVV diffeUeQW lRcaWiRQV aQd WiPeV Rf Whe da\, Zeek, 
aQd PRQWh. ViVXaliVaWiRQV like heaWPaSV caQ highlighW aUeaV Rf high cRQgeVWiRQ RU 
ideQWif\ Seak cRPPXWe hRXUV. TheVe iQVighWV caQ iQfRUP URad iQfUaVWUXcWXUe 
iPSURYePeQWV, SXblic WUaQVSRUWaWiRQ VchedXliQg, aQd WUaffic PaQagePeQW VWUaWegieV.

AQRWheU VceQaUiR iV baVed RQ Whe SRWeQWial SXblic XVeU aQd XVeU VWRU\: CiWi]eQ, UR-4.1CI: 
Real-TiPe TUaffic IQfRUPaWiRQ.

Challenge: YRX aUe a ciWi]eQ ZhR cRPPXWeV dail\. Real-WiPe WUaffic iQfRUPaWiRQ caQ 
helS \RX Pake iQfRUPed deciViRQV abRXW \RXU WUaYel.

Solution: DeYelRS a PRbile aSSlicaWiRQ WhaW diVSla\V Ueal-WiPe WUaffic cRQdiWiRQV ZiWhiQ 
Whe diVWUicW. ThiV aSSlicaWiRQ caQ iQWegUaWe daWa fURP WUaffic VeQVRUV aQd 
cURZd-VRXUced iQfRUPaWiRQ WR VhRZ cRQgeVWiRQ leYelV RQ YaUiRXV URadV. UVeUV caQ 
cXVWRPiVe Whe aSSlicaWiRQ WR UeceiYe aleUWV abRXW accideQWV, URad clRVXUeV, RU 
XQe[SecWed dela\V RQ WheiU SUefeUUed URXWeV. ThiV ePSRZeUV ciWi]eQV WR chRRVe Whe 
PRVW efficieQW WUaYel PRde (e.g., caU, SXblic WUaQVSRUW, c\cliQg) baVed RQ Ueal-WiPe 
WUaffic cRQdiWiRQV.
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5.3. Cross-sectoral 
5.3.1. Description of Data Source
ASaUW fURP VeYeUal SaUallel daWaVeW e[SlRUaWiRQ, ZeaWheU daWa haV beeQ Whe iQiWial fRcXV iQ 
cURVV-VecWRUal daWaVeW, aQd cRQVeTXeQWl\ cURVV-VecWRUal aSSlicaWiRQV Rf ZeaWheU daWa. 
AccRUdiQgl\, Ze haYe VWaUWed WR XQdeUVWaQd Whe ZeaWheU daWa fURP DMI (DaQiVh 
MeWeRURlRgical IQVWiWXWe). DMI SURYideV VWUXcWXUed aQd hiVWRUical daWa fRU DeQPaUk, fRllRZed 
b\ aQ API WhaW giYeV XV acceVV WR YalXeV fRU a 20kP aUea RU VSecific PXQiciSaliWieV.We caQ 
e[WUacW daWa fRU RYeU a 30 \eaU SeUiRd aQd Whe daWaVeW iV XSdaWed hRXUl\.
Ke\ WeaWheU DaWa aWWUibXWeV fURP DMI Zhich caQ be aSSlicable iQ BIPED aUe:

Ɣ Temperature: Dail\ aQd hRXUl\ WePSeUaWXUe UeadiQgV.
Ɣ Precipitation: APRXQW aQd fUeTXeQc\ Rf UaiQ RU VQRZ.
Ɣ Wind: SSeed aQd diUecWiRQ Rf ZiQd.

MRUeRYeU, Whe OSeQ WeaWheU PlaWfRUP iV aQRWheU ZeaWheU SlaWfRUP Zhich iV XQdeU 
iQYeVWigaWiRQ b\ DTU aQd DKSR. PURgUeVV iV cXUUeQWl\ beiQg Pade iQ WalkV ZiWh Whe ciW\ WR 
RbWaiQ VRciR-ecRQRPic daWa.

5.3.2. Data based user scenarios

IQ UelaWiRQ WR EQeUg\ SecWRU & WeaWheU daWa, heUe Ze haYe cRQVideUed WZR VceQaUiRV fURP 
Whe SeUVSecWiYe Rf deciViRQ PakeUV iQ Whe ciW\, ZhR Qeed WR PaQage Whe eQeUg\ gUid , baVed 
RQ Whe XVeU VWRU\ Rf a DeciViRQ MakeU iQ Whe ciW\ ZhR PaQageV eQeUg\ VXSSl\, UR-1.2DM.

Challenge: DXUiQg cRld WePSeUaWXUeV, Whe dePaQd fRU eQeUg\ WR heaW bXildiQgV 
iQcUeaVeV VigQificaQWl\.

Solution: AQ eQeUg\ cRPSaQ\ XVeV WePSeUaWXUe daWa WR SUedicW WheVe SeakV iQ 
heaWiQg dePaQd, eQVXUiQg VXfficieQW eQeUg\ VXSSl\ aQd SUeYeQWiQg gUid RYeUlRadV.

Challenge: IQ hRW ZeaWheU, WheUe iV a VSike iQ eQeUg\ XVage fRU aiU cRQdiWiRQiQg.

Solution: UWiliWieV XVe WePSeUaWXUe fRUecaVWV WR aQWiciSaWe higheU elecWUiciW\ 
cRQVXPSWiRQ aQd adjXVW WheiU VXSSl\ VWUaWegieV accRUdiQgl\.

Challenge: The elecWUiciW\ gUid QeedV WR haQdle Seak lRadV dXUiQg e[WUePe ZeaWheU 
cRQdiWiRQV like heaW ZaYeV RU cRld VQaSV.

Solution: B\ iQWegUaWiQg ZeaWheU daWa (WePSeUaWXUe, ZiQd, aQd SUeciSiWaWiRQ), gUid 
RSeUaWRUV caQ fRUecaVW dePaQd VSikeV aQd iPSlePeQW VWUaWegieV WR balaQce VXSSl\ 
aQd dePaQd, SUeYeQWiQg RXWageV aQd PaiQWaiQiQg gUid VWabiliW\.

IQ UelaWiRQ WR Mobility Sector & Weather data, Ze haYe cRQVideUed belRZ VceQaUiRV:

Challenge: IQ cRld ZeaWheU, EV baWWeU\ SeUfRUPaQce caQ degUade, UedXciQg Whe 
Yehicle¶V UaQge.
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Solution: AQ aXWRPRWiYe cRPSaQ\ XVeV WePSeUaWXUe daWa WR SURYide dUiYeUV ZiWh 
accXUaWe UaQge SUedicWiRQV aQd RSWiPiVe baWWeU\ XVage.

Challenge: CRPbiQiQg WePSeUaWXUe aQd ZiQd daWa, a QaYigaWiRQ aSS helSV EV 
dUiYeUV SlaQ WheiU URXWeV b\ SUedicWiQg chaQgeV iQ UaQge dXe WR ZeaWheU cRQdiWiRQV.

Solution: ThiV eQVXUeV dUiYeUV aUe aZaUe Rf hRZ cRld WePSeUaWXUeV aQd VWURQg ZiQdV 
PighW iPSacW WheiU jRXUQe\.

Challenge: A ciW\ SlaQV Whe SlacePeQW aQd aYailabiliW\ Rf EV chaUgiQg VWaWiRQV b\ 
aQal\ViQg ZeaWheU SaWWeUQV.

Solution: DXUiQg adYeUVe ZeaWheU cRQdiWiRQV, VXch aV heaY\ UaiQ RU e[WUePe cRld, 
acceVVibiliW\ WR chaUgiQg VWaWiRQV iV eQVXUed b\ VWUaWegicall\ SlaciQg WheP iQ lRcaWiRQV 
leVV likel\ WR be affecWed b\ ZeaWheU diVUXSWiRQV. ThiV SlaQQiQg helSV PaiQWaiQ a 
Ueliable chaUgiQg iQfUaVWUXcWXUe fRU EV XVeUV XQdeU YaUiRXV ZeaWheU cRQdiWiRQV.

5.4. European Dataspace
AV a EXURSeaQ SURjecW aQd WR Pa[iPiVe iWV iPSacW, BIPED digiWal WZiQ iV deeSl\ gURXQded iQ 
Whe EXURSeaQ daWa VSace eQYiURQPeQW. ThiV VXbchaSWeU RXWliQeV acWiRQV WhaW haYe beeQ 
WakeQ VR faU WR ideQWif\ UeleYaQW daWa VSace iQiWiaWiYeV Whe SURjecW Zill Ueach RXW iQ Qe[W VWeSV, 
aV Zell aV effRUWV WhaW haYe beeQ Pade iQ VcUeeQiQg SUiRUiW\ daWaVeWV, aV defiQed b\ Whe 
EXURSeaQ CRPPiVViRQ, iQfRUPiQg RXU daWaVeW VelecWiRQ (aV deVcUibed iQ abRYe iQ WhiV 
chaSWeU).
The Wable belRZ SURYideV a liVW Rf ke\ daWaVSace cRPPXQiWieV WhaW haYe beeQ ideQWified aV 
beiQg highl\ UeleYaQW WR BIPED'V LDT VRlXWiRQ, led b\ Whe ZRUk Rf T2.5. The beQefiWV Rf acWiYe 
eQgagePeQW ZiWh WheVe cRPPXQiWieV aUe SUiPaUil\ WZRfRld. OQ Whe RQe haQd, WheVe 
cRPPXQiWieV caQ SURYide addiWiRQal WechQical iQSXW WR VXSSRUW Whe daWaVeW XVage aQd 
PaQagePeQW Rf WhiV SURjecW, aV RXWliQed iQ VecWiRQ 3.3 abRYe. OQ Whe RWheU haQd, ZRUkiQg 
ZiWh WheVe bURadeU EU daWaVSace cRPPXQiWieV alVR VXSSRUWV WhiV SURjecW'V e[SlRUaWiRQ Rf Whe 
aSSlicabiliW\ aQd UeSlicabiliW\ Rf Whe BIPED VRlXWiRQ be\RQd Whe SilRW VeWWiQg iQ 
BUaQbaQd/AaUhXV. IQ SaUWicXlaU, Whe\ caQ helS WR ideQWif\ Whe feaWXUeV WhaW aUe XQiTXe WR Whe 
SilRW VeWWiQg aQd Whe gaSV WhaW Qeed WR be addUeVVed fRU a bURadeU aSSlicaWiRQ. IQ addiWiRQ, b\ 
iQYRlYiQg WheVe daWa cRPPXQiWieV WhURXghRXW Whe deYelRSPeQW Rf Whe BIPED LDT, WhiV caQ 
alVR helS WR UaiVe aZaUeQeVV Rf BIPED VRlXWiRQV, SaYiQg Whe Za\ fRU a bURadeU adRSWiRQ Rf 
BIPED VRlXWiRQV acURVV EXURSe iQ Whe fXWXUe, WhXV geQeUaWiQg gUeaWeU iPSacW. ThiV liVW Zill be 
cRQWiQXRXVl\ XSdaWed WhURXghRXW Whe SURjecW. B\ Whe WiPe Rf deliYeU\ Rf WhiV deliYeUable (M6), 
WheVe iQiWial gURXSV haYe beeQ ideQWified. FRU Whe Qe[W VWeSV, Whe eQgagePeQW ZiWh WheVe 
cRPPXQiWieV Zill be fXUWheU V\QeUgiVed ZiWh Whe bURadeU VWakehRldeU/eQd-XVeU eQgagePeQW iQ 
WP3 aQd 4. AQ eQgagePeQW SlaQ aQd VchedXle iV cXUUeQWl\ beiQg deYelRSed. 

ˇ˔˕˟˘ 3. D˔˧˔˦ˣ˔˖˘ ˜ˡ˜˧˜˔˧˜˩˘˦ ˥˘˟˘˩˔ˡ˧ ˧ˢ BI˃ED

Initiative Why relevant Link

DaWacellaU SiVWeU SURjecW Rf OPega-[ WhaW aiPV WR 
cUeaWe a fedeUaWed eQeUg\ daWaVSace 
WhaW caQ VXSSRUW Whe cUeaWiRQ, 
deYelRSPeQW aQd PaQagePeQW Rf lRcal 
eQeUg\ cRPPXQiWieV iQ Whe EU, Zhich 
caQ SURYide iQSXWV RQ BIPED¶V eQeUg\ 
daWa aQgle. 

hWWSV://daWacellaUSURjecW.eX/ 
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EQeUVhaUe AiPV aW VXSSRUWiQg Whe laUge-Vcale UE 
Zide UeSlicabiliW\ aQd PaUkeW Wake-XS Rf 
eQeUg\ daWa VhaUiQg WechQRlRgical 
VRlXWiRQV aQd daWa dUiYeQ VeUYiceV iQ 
diffeUeQW VRciR-ecRQRPic cRQWe[WV. ThiV 
caQ cRQWUibXWe WR QRW RQl\ Whe BIPED 
eQeUg\ daWa fRcXV bXW alVR Whe 
cURVV-VecWRUal aQd SRVVibl\ alVR Whe 
VRfW daWa RbjecWiYeV.

hWWSV://eQeUVhaUe.eX/ 

BRIDGE A EXURSeaQ CRPPiVViRQ iQiWiaWiYe WhaW 
bUiQgV WRgeWheU Whe HRUi]RQ 2020 aQd 
HRUi]RQ EXURSe SURjecWV RQ VPaUW 
gUidV, eQeUg\ VWRUage, iVlaQdV aQd 
digiWiVaWiRQ WR SURYide a VWUXcWXUed YieZ 
Rf cURVV-cXWWiQg iVVXeV WhaW aUiVe iQ Whe 
dePRQVWUaWiRQ SURjecWV aQd Pa\ be a 
baUUieU WR iQQRYaWiRQ. ThiV cRPPXQiW\ 
caQ SURYide iQSXWV RQ daWa 
PaQagePeQW aQd UegXlaWiRQV.

hWWSV://bUidge-VPaUW-gUid-VWRUage-V\VWe
PV-digiWal-SURjecWV.ec.eXURSa.eX/ 

EXURSeaQ DaWaVSace fRU SPaUW 
CRPPXQiWieV

ThiV SURjecW¶V fRcXV RQ cURVV-VecWRUal 
daWa VSace fRU gRYeUQPeQWV RQ all 
leYelV WR VXSSRUW Whe GUeeQ Deal 
RbjecWiYeV caQ VXSSRUW BIPED¶V effRUWV 
RQ cURVV-VecWRUal daWa hWWSV://ZZZ.dV4VVcc.eX/

S\QeUgieV

PURYideV a UefeUeQce eQeUg\ daWa 
VSace iPSlePeQWaWiRQ WhaW XQleaVheV 
daWa-dUiYeQ iQQRYaWiRQ aQd SURPRWeV 
Whe cUeaWiRQ Rf aQ iQclXViYe ecRV\VWeP 
Rf VWakehRldeUV acURVV Whe eQeUg\ daWa 
YalXe chaiQ, Zhich caQ SURYide 
YalXable iQVighWV fRU BIPED¶V 
VWakehRldeU eQgagePeQW. hWWSV://eQeUg\daWaVSaceV.eX/

EXURSeaQ MRbiliW\ DaWaVSace

BUiQgV WRgeWheU diYeUVe VWakehRldeU 
gURXSV ZhR Qeed daWa fRU iQQRYaWiYe 
PRbiliW\ VRlXWiRQV. ThiV caQ VXSSRUW 
BIPED¶V PRbiliW\ aQgle aQd bURadeU 
PRbiliW\ VWakehRldeU eQgagePeQW. hWWSV://PRbiliW\-daWaVSace.eX/

EDDIE - EXURSeaQ DiVWUibXWed DaWa 
IQfUaVWUXcWXUe

AiPV aW UedXciQg daWa iQWegUaWiRQ 
cRVWV, allRZiQg eQeUg\ VeUYice 
cRPSaQieV WR RSeUaWe aQd cRPSeWe 
VeaPleVVl\ iQ a XQified EXURSeaQ 
PaUkeW, Zhich caQ VXSSRUW BIPED¶V 
acWiYiWieV RQ daWa iQWegUaWiRQ aQd 
SURPRWe UeSlicabiliW\ acURVV EXURSe hWWSV://eddie.eQeUg\/

IQW:NeW

IWV ke\ RbjecWiYe iV WR iQVWiWXWiRQaliVe aQ 
aVVeVVPeQW PeWhRdRlRg\ aQd PaWXUiW\ 
PRdel WR VXSSRUW Whe haUPRQiVaWiRQ Rf 
eQeUg\ VeUYiceV, Zhich caQ QRW RQl\ 
helS ZiWh BIPED¶V eQeUg\ daWa 
iQWegUaWiRQ bXW alVR iWV PeWhRdRlRg\ 
PighW alVR helS ZiWh cURVV-VecWRUal 
haUPRQiVaWiRQ, hWWSV://iQWQeW.eX/

OPega-X

TheUe aUe 4 XVe caVe faPilieV aQd 9 
SilRWV ZiWhiQ OPega-X: lRcal eQeUg\ 
cRPPXQiWieV, UeQeZableV, fle[ibiliW\, 
elecWURPRbiliW\, VeYeUal Rf Zhich caQ 
cRQWUibXWe WR Whe BIPED e[SlRUaWiRQ, hWWSV://RPega-[.eX/cRQVRUWiXP/

GREAT GUeeQ Deal DaWaVSace

AiPV WR eVWabliVh Whe GUeeQ Deal DaWa 
SSace FRXQdaWiRQ aQd iWV CRPPXQiW\ 
Rf PUacWice. IWV hRliVWic GUeeQ Deal 
fRcXV caQ helS QRW RQl\ Whe 
deYelRSPeQW Rf BIPED¶V WechQical 
VRlXWiRQ bXW alVR Whe VWakehRldeU 
eQgagePeQW WR faciliWaWe e[chaQge Rf hWWSV://ZZZ.gUeaWSURjecW.eX/
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beVW SUacWiceV aQd kQRZledge 

5.5. Stakeholders & End-User Involvement as Part of Data 
Mapping 

SWakehRldeU aQd EQd-UVeU iQYRlYePeQW (aV SaUW Rf WP3) eQVXUeV Whe aligQPeQW beWZeeQ Whe 
PED aQd Whe WechQical / daWa deYelRSPeQW Rf Whe digiWal WZiQ ZiWh lRcal QeedV. IW fXUWheUPRUe 
fRVWeUV cRPPXQiW\ VXSSRUW, aQd addUeVVeV VSecific challeQgeV ZiWhiQ Whe ciW\ Rf AaUhXV, b\ 
eVWabliVhiQg a BIPED CRPPXQiW\ aQd liQkiQg VWakehRldeU aQd eQd-XVeU iQYRlYePeQW WR Whe 
BIPED digiWal WZiQ deYelRSPeQW. BelRZ Ze SURYide aQ RYeUYieZ abRXW SaVW aQd cXUUeQW 
acWiYiWieV - Vee D3.1 fRU deWailV.

5.5.1. Establishing a BIPED Community

The DeliYeUable 3.1 BIPED CommXniW\ Rf WRUk Package 3 fRcXVeV RQ diVWUicW baVed bXW ciW\ 
Zide PaSSiQg Rf VWakehRldeUV aQd eQd-XVeUV WR VecXUe a SURSeU UeSUeVeQWaWiRQ Rf iQWeUeVWV 
(e.g. VRcial, cXlWXUal, ecRQRPic, eQYiURQPeQWal). IQ cRllabRUaWiRQ ZiWh e[iVWiQg acWRUV iQ Whe 
diVWUicW, Whe aiP iV WR iQYRlYe bRWh SUiYaWe aQd SXblic acWRUV, ciW\ deYelRSeUV, eQeUg\ VXSSlieUV, 
lRcal bXViQeVVeV aQd NGOV. IQ cRUUelaWiRQ WR Whe VWakehRldeU PaSSiQg, a fUaPeZRUk Rf 
eQgagePeQW Zill be bXilW WR VecXUe a SXUSRVefXl aQd fUXiWfXl iQYRlYePeQW Rf VWakehRldeUV 
baVed RQ SUiQciSleV Rf SeRSle-dUiYeQ iQQRYaWiRQ.

5.5.2. Linking Stakeholder and End-User Involvement with the development 
of the Digital Twin

MaSSiQg, eQgagePeQW aQd iQYRlYePeQW Rf VWakehRldeUV aQd eQd-XVeUV SURYide eVVeQWial 
daWa, cRQWe[W, aQd YalidaWiRQ fRU aQ accXUaWe aQd effecWiYe digiWal WZiQ. E\amples can be seen 
belo[:
 
DaXa CollecXion and ValidaXion: Stakeholder collected data can provide insights into e.g. 
real-cit] processes, strategies, energ] consumption patterns, and infrastructure. And 
End-usersƅ behaviour data enriches the digital t[in e.g. their validation ensures accurac].
 
ConXe\XYali^aXion: Understanding the local conte\t, urban d]namics, and social aspects 
through the stakeholders can provide conte\t-speciƻc information. End Users can add value 
giving their preferences, routines, and lifest]le choices and conte\tualising the digital t[in.
 
Model CalibraXion and SimYlaXion: Stakeholdersƅ feedback ensures accurate representation. 
End-Users input on comfort levels, energ]-saving behaviours, and usage patterns ƻne-tunes 
the models.
 
BehaZioYral Modelling: Stakeholdersƅ insights enhance realism. End-Users behavior data 
informs agent-based models, predicting ho[ people interact [ith the district.
 
Scenario TeWXing and OpXimi^aXion: Stakeholders can provide test scenarios [ith their input 
and optimise PED strategies. End-Users can evaluate scenarios from their perspective e.g. 
impact on convenience.
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Keeping SXakeholderW and End-UWerW in Xhe Loop (feedback): B] regularl] updating the 
digital t[in based on stakeholder feedback it is possible to address evolving needs. 
End-Users feedback on the other hand ensures the t[in remains relevant and responsive.

6. Conclusion & Next Steps
ThiV UeSRUW deWailV Whe SUeSaUaWRU\ ZRUk aQd Whe cXUUeQW VWaWXV Rf each ZRUk VWUeaP aQd ZRUk 
Sackage WaVkV. DXUiQg WhiV iQiWial ShaVe, iPSRUWaQW gURXQdZRUk haV beeQ laid WR eQVXUe Whe 
VXcceVV Rf Whe SURjecW iQ Whe cRPiQg PRQWhV.  
BaVed RQ Whe WhUee SUeVeQWed ZRUkVWUeaPV Rf DaWa MaSSiQg, TechQical DeYelRSPeQW, aQd 
CRQceSWiRQ aQd RefiQePeQW Whe fRllRZiQg SRiQWV aQd leVVRQV caQ be highlighWed, Zhich Zill 
deWeUPiQe Whe fXUWheU deYelRSPeQW WRZaUdV ReleaVe 1 (D2.2) b\ Whe eQd Rf 2024 (PRQWh 12).

6.1. Data Mapping
Ɣ IQ Whe cRXUVe Rf Whe daWa PaSSiQg e[eUciVe, iW becaPe cleaU WhaW Whe VeaUch fRU aQd 

UeleaVe Rf daWa b\ VWakehRldeUV iV a leQgWh\ SURceVV, bXW RQe WhaW iV cUXcial WR Whe 
deYelRSPeQW Rf Whe BIPED WZiQ. IW iV WheUefRUe a cUiWical deSeQdeQc\ aQd alVR a UiVk 
fRU Whe VXcceVV Rf Whe SURjecW.

Ɣ IW iV Rf Whe XWPRVW XUgeQc\ WhaW Whe aYailabiliW\ Rf daWa iV claUified iQ Whe Qe[W PRQWhV iQ 
RUdeU WR gaiQ a UealiVWic idea Rf hRZ PRdelV aQd algRUiWhPV caQ be deYelRSed aQd 
iQWegUaWed iQ a fiUVW ReleaVe aQd Zhich XVeU VWRUieV caQ be SUiRUiWiVed fRU 
iPSlePeQWaWiRQ.

Ɣ AlWeUQaWiYel\, daWa cRXld be RbWaiQed fURP WhiUd-SaUW\ SURYideUV RU b\ Whe ciW\ 
SURcXUiQg QeZ VeQVRU WechQRlRg\. CRVW-effecWiYe RSWiRQV aUe aYailable aQd VhRXld be 
diVcXVVed ZiWh Whe ciW\'V SPaUW CiW\ / IRT deSaUWPeQW if added YalXe iV e[SecWed 
(flRaWiQg caU daWa, eWc.).

6.2. Technical Development
The fXUWheU WechQical deYelRSPeQWV fRcXV RQ fXll\ dePRQVWUaWiQg all fXQcWiRQV Rf Whe digiWal 
WZiQ. ThiV iQclXdeV:

Ɣ All backeQd cRPSRQeQWV aUe VeW-XS aQd fiUVW WeVWiQg daWa haV beeQ iQcRUSRUaWed iQ 
Whe WZiQ. 

Ɣ All daWa W\SeV (eQeUg\ daWa, PRbiliW\ daWa aQd cURVV-VecWRUal) Zill be cRQVXPed b\ 
Whe digiWal WZiQ.

Ɣ The iQWeUfaceV beWZeeQ Whe backeQd cRPSRQeQWV aQd Whe 3D PRdel Rf Whe digiWal WZiQ 
Zill be WechQicall\ adYaQced.

Ɣ The PRdelliQg chaUacWeU Rf Whe digiWal WZiQ Zill be dePRQVWUaWed.

The fXUWheU WechQical deYelRSPeQW aV deVcUibed abRYe UeTXiUeV a fRcXV RQ Whe WZR BIPED 
cRUe cRPSRQeQWV (Vee FigXUe 5, ChaSWeU 3.1): KPI EQgiQe aQd MRdel CRRUdiQaWiRQ.

6.2.1. KPI Engine

A KPI eQgiQe iV a cRPSRQeQW deVigQed WR eQable daWa aQal\WicV fRU KPIV iQ a lighWZeighW, 
fle[ible, aQd URbXVW PaQQeU XViQg daWa fURP diYeUVe VRXUceV. IW allRZV Whe cRPbiQaWiRQ Rf 
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VRfW, VSaWial, aQd WePSRUal daWa. While Whe OUP fRcXVeV RQ big daWa SURceVViQg Rf Ueal-WiPe 
daWa aQd Whe geRdigiWal WZiQ fRcXVeV RQ geRdaWa, Whe KPI eQgiQe iQWegUaWeV WheVe YaUied daWa 
W\SeV aQd eQUicheV WheP ZiWh XVeU defiQed KPIV. The UeVXlWV fURP Whe KPI eQgiQe aUe VWRUed 
aQd caQ be Pade aYailable RQ-dePaQd fRU YiVXaliVaWiRQ RU XVed aV iQSXW fRU diffeUeQW PRdelV.

6.2.2. Model Coordination 

The PRdel cRRUdiQaWiRQ cRPSRQeQW iV eVVeQWial dXe WR Whe YaUiRXV PRdelV WhaW Zill UXQ iQ 
SaUallel RU aV\QchURQRXVl\. IW ceQWUaliVeV cRPPXQicaWiRQ beWZeeQ Whe diffeUeQW PRdelliQg 
XQiWV aQd Whe 3D - aQd Ueal-WiPe daWa SURceVViQg. FXUWheUPRUe iW iV faciliWaWiQg bidiUecWiRQal 
cRPPXQicaWiRQ beWZeeQ diffeUeQW PRdelV. EffecWiYe cRPPXQicaWiRQ aQd daWa e[chaQge 
beWZeeQ WheVe XQiWV aUe YiWal fRU accXUaWe aQd cRPSUeheQViYe PRdelliQg. FXUWheUPRUe, Whe 
PRdel cRRUdiQaWRU eQableV eaV\ aggUegaWiRQ Rf Whe UeVXlWV ZiWhiQ Whe KPI eQgiQe.

FRU e[aPSle, UeVXlWV Rf fRUecaVWiQg eQeUg\ dePaQd aQd a ViPXlaWiRQ Rf cXUUeQW aYailable 
elecWUic YehicleV WhaW SRWeQWiall\ caQ SURYide eQeUg\ QeedV WR be aggUegaWed. The PRdel 
cRRUdiQaWRU caQ haQdRYeU WhiV daWa WR Whe KPI eQgiQe iQ a VWaQdaUdiVed Za\ Yia a ViQgle API. 

6.3. Conception and Refinement
Ɣ The cRQVWaQW e[chaQge beWZeeQ Whe cRQVRUWiXP SaUWQeUV haV eQabled a cRPPRQ 

XQdeUVWaQdiQg Rf Whe cRPSRQeQWV aQd Whe fXWXUe WZiQ aUchiWecWXUe. ThiV iV aQ 
iPSRUWaQW SUeUeTXiViWe fRU Whe aUchiWecWXUe deVcUiSWiRQ SUeVeQWed heUe.

Ɣ ThiV dRcXPeQW, iQ SaUWicXlaU Whe BIPED DigiWal TZiQ AUchiWecWXUe SchePe, caQ 
VXbVeTXeQWl\ be cRQVideUed aV a liYiQg aUWefacW fRU Whe cRQVRUWiXP SaUWQeUV WR fXUWheU 
diVcXVV, UefiQe aQd deYelRS Whe BIPED aUchiWecWXUe.

Ɣ IW haV beeQ VhRZQ WhaW a SUeliPiQaU\ defiQiWiRQ Rf XVeU VWRUieV ZaV helSfXl iQ gXidiQg 
Whe cRQceSWXal deYelRSPeQW aQd deVigQ Rf iQiWial daWa XVe VceQaUiRV. The added 
YalXe Rf Whe SURjecW RXWcRPe iQcUeaVeV ZheQ XVeU VWRUieV aQd KPIV aUe aligQed. The 
SURjecW diUecWiRQ VhRXld QRW be deWeUPiQed VRlel\ b\ Whe aYailabiliW\ Rf daWa aW WhiV 
VWage.

Ɣ IQ Whe VSiUiW Rf XVeU-ceQWUed, agile deYelRSPeQW, ZRUk ZiWh XVeU VWRUieV Zill be 
iQWeQVified iQ Whe fXWXUe. ClRVe V\QchURQiVaWiRQ ZiWh WP3 iV iPSRUWaQW WR eQVXUe 
cRQWiQXRXV feedback fURP lRcal VWakehRldeUV. CRQVideUaWiRQ VhRXld be giYeQ WR ZhR 
caQ Wake RQ Whe URle Rf (SUR[\) SURdXcW RZQeU iQ RUdeU WR SUiRUiWiVe XVeU VWRUieV.

Ɣ TR fXUWheU fRcXV deYelRSPeQW, bXQdle iQfRUPaWiRQ aQd aYRid fUicWiRQ, Whe XVe Rf a 
cRPPRQ backlRg (baVed RQ XVeU VWRUieV RU eSicV) VhRXld be diVcXVVed.

ThiV UeSRUW, iQclXdiQg Whe iQiWial XVeU VWRUieV aQd Whe SRfWZaUe ReTXiUePeQWV SSecificaWiRQ 
(SRS), Zill VeUYe aV Whe baVeliQe fRU fXUWheU deYelRSPeQW VWeSV. IW UeSUeVeQWV Whe 
accRPSaQ\iQg dRcXPeQWaWiRQ aQd cRQceSWXal ZRUk fRU Whe WechQical deYelRSPeQW, Zhich iV 
YiVXaliVed iQ Whe fiUVW dePRQVWUaWRU aQd Pade YiVible WR Whe SXblic. ThURXghRXW Whe BIPED 
lifec\cle, Whe SRS aQd a fXWXUe deYelRSPeQW backlRg Zill be cRQWiQXRXVl\ PaWXUed aQd 
UefiQed, iQcRUSRUaWiQg eYRlYiQg VWakehRldeU QeedV aQd eQVXUiQg WhaW Whe digiWal WZiQ VRlXWiRQ 
UePaiQV URbXVW, accXUaWe aQd aligQed ZiWh Whe RUigiQal YiViRQ.
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7. Annexes
7.1. Annex 1: DUET Maturity Model 
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7.2. Annex 2: BIPED Data Sheet

baseline 
dataset Requestor Group Variable Name Details Format

Availability 
Status Link / Source

AAKS support needed 
(w details)

[ VCS DigiWal TZiQ BXildiQg fRRWSUiQWV GML
1

AYailable fURP 
GeRDeQPaUk VecWRU (Vee 
RWheU Wab)

VCS DigiWal TZiQ PaUcelV

VCS DigiWal TZiQ LaQdXVe aUeaV

[ VCS DigiWal TZiQ 3D ciW\ PRdel RQl\ BUabUaQd VR 
faU

DWG 1

VCS DigiWal TZiQ TUeeV GML
1

AYailable fURP 
GeRDeQPaUk VecWRU (Vee 
RWheU Wab)

VCS DigiWal TZiQ SWUeeW QeWZRUk GML
1

AYailable fURP 
GeRDeQPaUk VecWRU (Vee 
RWheU Wab)

VCS DigiWal TZiQ UWiliW\ QeWZRUkV: diVWUicW 
heaWiQg 4

VCS DigiWal TZiQ UWiliW\ QeWZRUkV: QaWXUal gaV 4

VCS DigiWal TZiQ UWiliW\ QeWZRUkV: elecWUiciW\ 4
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VCS DigiWal TZiQ UWiliW\ QeWZRUkV: fUeVh ZaWeU 4

VCS DigiWal TZiQ UWiliW\ QeWZRUkV: ZaVWe 
ZaWeU 4

VCS DigiWal TZiQ TeUUaiQ PRdel hillVhade 
la\eU

WMTS

1

hWWSV://VeUYiceV.daWafRUdel
eU.dk/DHMSk\ggekRUW/dh
P_WeUUaeQ_Vk\ggekRUW/1.0.
0/WMTS?XVeUQaPe=[[[&
SaVVZRUd=\\\&VeUYice=W
MTS&UeTXeVW=GeWCaSabil
iWieV

VCS DigiWal TZiQ SXUface PRdel hillVhade 
la\eU

WMTS

1

hWWSV://VeUYiceV.daWafRUdel
eU.dk/DHMSk\ggekRUW/dh
P_RYeUflade_Vk\ggekRUW/1
.0.0/WMTS?XVeUQaPe=[[
[&SaVVZRUd=\\\&VeUYice
=WMTS&UeTXeVW=GeWCaS
abiliWieV

VCS DigiWal TZiQ OUWhRShRWRV VSUiQg XSdaWed 
aXWRPaWicall\. LaVW 
XSdaWe 2023

WMTS

1

hWWSV://VeUYiceV.daWafRUdel
eU.dk/GeRDaQPaUkOUWR/RUW
R_fRUaaU_ZPWV/1.0.0/WMT
S?XVeUQaPe=[[[&SaVVZR
Ud=\\\&VeUYice=WMTS&U
eTXeVW=GeWCaSabiliWieV
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https://services.datafordeler.dk/DHMSkyggekort/dhm_terraen_skyggekort/1.0.0/WMTS?username=XXX&password=XXX&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/DHMSkyggekort/dhm_terraen_skyggekort/1.0.0/WMTS?username=XXX&password=XXX&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/DHMSkyggekort/dhm_terraen_skyggekort/1.0.0/WMTS?username=XXX&password=XXX&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/DHMSkyggekort/dhm_terraen_skyggekort/1.0.0/WMTS?username=XXX&password=XXX&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/DHMSkyggekort/dhm_terraen_skyggekort/1.0.0/WMTS?username=XXX&password=XXX&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/DHMSkyggekort/dhm_terraen_skyggekort/1.0.0/WMTS?username=XXX&password=XXX&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/DHMSkyggekort/dhm_terraen_skyggekort/1.0.0/WMTS?username=XXX&password=XXX&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/DHMSkyggekort/dhm_overflade_skyggekort/1.0.0/WMTS?username=VYRVVQMJEA&password=Cojw87g_dd&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/DHMSkyggekort/dhm_overflade_skyggekort/1.0.0/WMTS?username=VYRVVQMJEA&password=Cojw87g_dd&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/DHMSkyggekort/dhm_overflade_skyggekort/1.0.0/WMTS?username=VYRVVQMJEA&password=Cojw87g_dd&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/DHMSkyggekort/dhm_overflade_skyggekort/1.0.0/WMTS?username=VYRVVQMJEA&password=Cojw87g_dd&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/DHMSkyggekort/dhm_overflade_skyggekort/1.0.0/WMTS?username=VYRVVQMJEA&password=Cojw87g_dd&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/DHMSkyggekort/dhm_overflade_skyggekort/1.0.0/WMTS?username=VYRVVQMJEA&password=Cojw87g_dd&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/DHMSkyggekort/dhm_overflade_skyggekort/1.0.0/WMTS?username=VYRVVQMJEA&password=Cojw87g_dd&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/GeoDanmarkOrto/orto_foraar_wmts/1.0.0/WMTS?username=xxx&password=yyy&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/GeoDanmarkOrto/orto_foraar_wmts/1.0.0/WMTS?username=xxx&password=yyy&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/GeoDanmarkOrto/orto_foraar_wmts/1.0.0/WMTS?username=xxx&password=yyy&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/GeoDanmarkOrto/orto_foraar_wmts/1.0.0/WMTS?username=xxx&password=yyy&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/GeoDanmarkOrto/orto_foraar_wmts/1.0.0/WMTS?username=xxx&password=yyy&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/GeoDanmarkOrto/orto_foraar_wmts/1.0.0/WMTS?username=xxx&password=yyy&service=WMTS&request=GetCapabilities


[ VCS DigiWal TZiQ OUWhRShRWRV VSUiQg 
WebPeUcaWRU

VaPe aV abRYe, bXW 
iQ Zeb PeUcaWRU 
CRS fRU eaVieU Zeb 
iQWegUaWiRQ

WMTS

1

hWWSV://VeUYiceV.daWafRUdel
eU.dk/GeRDaQPaUkOUWR/RUW
R_fRUaaU_ZebP/1.0.0/WM
TS?XVeUQaPe=[[[&SaVVZ
RUd=\\\&VeUYice=WMTS&
UeTXeVW=GeWCaSabiliWieV

VCS DigiWal TZiQ TeUUaiQ aQd VXUface PRdelV 
aV hillVhade la\eUV aQd iVR 
liQeV

WMS

1

hWWSV://VeUYiceV.daWafRUdel
eU.dk/DHMNedbReU/dhP/1.
0.0/WMS?XVeUQaPe=[[[&
SaVVZRUd=\\\&VeUYice=W
MS&UeTXeVW=GeWCaSabiliWi
eV

[ VCS DigiWal TZiQ TeUUaiQ aQd VXUface UaZ 
daWa

UeVRlXWiRQ 0.4P WCS

1

hWWSV://VeUYiceV.daWafRUdel
eU.dk/DHMNedbReU/dhP_
ZcV/1.0.0/WCS?XVeUQaPe
=[[[&SaVVZRUd=\\\&VeUYi
ce=WCS&UeTXeVW=GeWCa
SabiliWieV

[ AIT CURVV-VecWRUal: 
SRcial

DePRgUaShicV: PRSXlaWiRQ 
age diVWUibXWiRQ

RQ hRXVehRld leYel CSV 2 AAKS iQWeUQal daWa, ZaiWiQg fRU 
cRQQecWiRQ

[ AIT CURVV-VecWRUal: 
SRcial

DePRgUaShicV: PRSXlaWiRQ 
geQdeU diVWUibXWiRQ

RQ hRXVehRld leYel CSV 2 AAKS iQWeUQal daWa, ZaiWiQg fRU 
cRQQecWiRQ

[ AIT CURVV-VecWRUal: 
SRcial

DePRgUaShicV: PRSXlaWiRQ 
eWhQiciW\ diVWUibXWiRQ

RQ hRXVehRld leYel CSV 2 AAKS iQWeUQal daWa, ZaiWiQg fRU 
cRQQecWiRQ

AIT CURVV-VecWRUal: 
SRcial

SchRRl lRcaWiRQV CSV 3 AAKS iQWeUQal daWa

AIT CURVV-VecWRUal: 
SRcial

HealWh UecRUdV, healWh daWa CSV 3 AAKS iQWeUQal daWa
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https://services.datafordeler.dk/GeoDanmarkOrto/orto_foraar_webm/1.0.0/WMTS?username=xxx&password=yyy&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/GeoDanmarkOrto/orto_foraar_webm/1.0.0/WMTS?username=xxx&password=yyy&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/GeoDanmarkOrto/orto_foraar_webm/1.0.0/WMTS?username=xxx&password=yyy&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/GeoDanmarkOrto/orto_foraar_webm/1.0.0/WMTS?username=xxx&password=yyy&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/GeoDanmarkOrto/orto_foraar_webm/1.0.0/WMTS?username=xxx&password=yyy&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/GeoDanmarkOrto/orto_foraar_webm/1.0.0/WMTS?username=xxx&password=yyy&service=WMTS&request=GetCapabilities
https://services.datafordeler.dk/DHMNedboer/dhm/1.0.0/WMS?username=xxx&password=yyy&service=WMS&request=GetCapabilities
https://services.datafordeler.dk/DHMNedboer/dhm/1.0.0/WMS?username=xxx&password=yyy&service=WMS&request=GetCapabilities
https://services.datafordeler.dk/DHMNedboer/dhm/1.0.0/WMS?username=xxx&password=yyy&service=WMS&request=GetCapabilities
https://services.datafordeler.dk/DHMNedboer/dhm/1.0.0/WMS?username=xxx&password=yyy&service=WMS&request=GetCapabilities
https://services.datafordeler.dk/DHMNedboer/dhm/1.0.0/WMS?username=xxx&password=yyy&service=WMS&request=GetCapabilities
https://services.datafordeler.dk/DHMNedboer/dhm/1.0.0/WMS?username=xxx&password=yyy&service=WMS&request=GetCapabilities
https://services.datafordeler.dk/DHMNedboer/dhm_wcs/1.0.0/WCS?username=xxx&password=yyy&service=WCS&request=GetCapabilities
https://services.datafordeler.dk/DHMNedboer/dhm_wcs/1.0.0/WCS?username=xxx&password=yyy&service=WCS&request=GetCapabilities
https://services.datafordeler.dk/DHMNedboer/dhm_wcs/1.0.0/WCS?username=xxx&password=yyy&service=WCS&request=GetCapabilities
https://services.datafordeler.dk/DHMNedboer/dhm_wcs/1.0.0/WCS?username=xxx&password=yyy&service=WCS&request=GetCapabilities
https://services.datafordeler.dk/DHMNedboer/dhm_wcs/1.0.0/WCS?username=xxx&password=yyy&service=WCS&request=GetCapabilities
https://services.datafordeler.dk/DHMNedboer/dhm_wcs/1.0.0/WCS?username=xxx&password=yyy&service=WCS&request=GetCapabilities


AIT CURVV-VecWRUal: 
EcRQRPic

EdXcaWiRQ leYel RQ hRXVehRld leYel CSV 3 AAKS iQWeUQal daWa, ZaiWiQg fRU 
cRQQecWiRQ

AIT CURVV-VecWRUal: 
EcRQRPic

CUiPe SWaWiVWicV lRQ/laW CSV 3 AAKS iQWeUQal daWa, ZaiWiQg fRU 
cRQQecWiRQ

AIT CURVV-VecWRUal: 
EcRQRPic

CRPSlaiQW UecRUdiQgV lRQ/laW CSV 3 AAKS iQWeUQal daWa, ZaiWiQg fRU 
cRQQecWiRQ

AIT CURVV-VecWRUal: 
EcRQRPic

IQcRPe leYelV RQ hRXVehRld leYel CSV 3 AAKS iQWeUQal daWa, ZaiWiQg fRU 
cRQQecWiRQ

AIT CURVV-VecWRUal: 
EcRQRPic

caU RZQeUVhiS RQ hRXVehRld leYel CSV 3 AAKS iQWeUQal daWa, ZaiWiQg fRU 
cRQQecWiRQ

AIT CURVV-VecWRUal: 
EcRQRPic

LaQd YalXe RQ SaUcel leYel CSV 3 AAKS iQWeUQal daWa, ZaiWiQg fRU 
cRQQecWiRQ

AIT CURVV-VecWRUal: 
EcRQRPic

ReQW SUiceV RQ hRXVehRld leYel, 
RQ SaUcel leYel, RQ 
VWUeeW leYel

CSV
3

AAKS iQWeUQal daWa, ZaiWiQg fRU 
cRQQecWiRQ

[ AIT CURVV-VecWRUal: 
EQYiURQPeQWal

LaQdXVe SaWWeUQ RQ SaUcel leYel CSV 3 AAKS iQWeUQal daWa

AIT CURVV-VecWRUal: 
EQYiURQPeQWal

POIV: VhRSSiQg, baUV, 
cXlWXUe eWc

lRQ/laW CSV 3 AAKS iQWeUQal daWa

[ AIT CURVV-VecWRUal: 
EQYiURQPeQWal

gUeeQ VSace CSV 3 AAKS iQWeUQal daWa

AIT CURVV-VecWRUal: 
EQYiURQPeQWal

SXblic YV SUiYaWe VSace CSV 3 AAKS iQWeUQal daWa

AIT, UWB CURVV-VecWRUal: 
EQYiURQPeQWal

aiU TXaliW\ RQ VeQVRU leYel CSV 2 AAKS iQWeUQal daWa

54



[ UWB CURVV-VecWRUal: 
EQYiURQPeQWal

aiU TXaliW\ PRdel cRQWiQXRXV VSaWial 
daWaVeW cRYeUiQg 
Whe AOI

CSV
2

[ AIT / DTU CURVV-VecWRUal: 
EQYiURQPeQWal

ZeaWheU daWa: WePSeUaWXUe, 
ZiQd, SUeciSiWaWiRQ

CSV 1

AIT CURVV-VecWRUal: 
EQYiURQPeQWal

VXQUiVe / VXQVeW CSV 3

[ DTU, AIT, INNO CURVV-VecWRUal: 
EQYiURQPeQWal

URad QeWZRUk / VegPeQWV URad VegPeQWV 
iQSXW daWa fRU VSace 
V\QWa[ aQal\ViV 
(cRQQecWiYiW\ / 
acceVVibiliW\

CSV

3

AIT CURVV-VecWRUal: 
SRfW DaWa

SeUceSWiRQ Rf VafeW\ iQ aQ 
aUea

WR be cURZdVRXUced CSV 4 BIPED geQeUaWed

AIT CURVV-VecWRUal: 
SRfW DaWa

SeUceSWiRQ Rf ZealWh iQ aQ 
aUea

WR be cURZdVRXUced CSV 4 BIPED geQeUaWed

AIT CURVV-VecWRUal: 
SRfW DaWa

cRPfRUW leYel (geQeUal, 
ZeaWheU UelaWed eWc)

WR be cURZdVRXUced CSV 4 BIPED geQeUaWed

AIT CURVV-VecWRUal: 
SRfW DaWa

VeQVe Rf cRPPXQiW\ Rf aQ 
aUea

WR be cURZdVRXUced CSV 4 BIPED geQeUaWed

[ RT MRbiliW\ RRad QeWZRUk GeRPeWU\:

- lines (edgeV): 
geRgUaShical 
cRRUdiQaWeV Rf Whe 
VWaUW/eQd aQd bUeak 
SRiQWV Rf Whe liQeV, 
WhaW cUeaWeV Whe 
URad QeWZRUk

GeRJVRQ RU 
JVRQ RU 
ShaSefile 
(SHP) 2
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[ RT MRbiliW\ TUaffic geQeUaWRUV (]RQeV) UVed WR geQeUaWe 
WUaffic aQd alVR WR 
aWWUacW WUaffic 
(YehicleV WUeYel 
fURP RQe geQeUaWRU 
WR aQRWheU). IW iV 
XVXall\ a SRiQW 
la\eU, WhaW iV 
cRQQecWed WR Whe 
URad QeWZRUk Yia 
QRde (cRQQecWed 
RQl\ b\ aWWUibXWe)

GeRJSON 
RU JSON RU 
ShaSefile 
(SHP)

2

[ RT MRbiliW\ OD PaWUi[ OD PaWUi[ 
cRQQecWiQg WUaffic 
geQeUaWRUV aQd 
QeWZRUk

CSV RU 
JSON 2

[ INNO, RT MRbiliW\ SeQVRU WUaffic daWa DaWa WhaW W\Sicall\ 
cRPeV fURP 
aXWRPaWic daWa 
cRllecWRUV - VeQVRUV 
(VXch aV URad 
VeQVRUV RQ 
cURVVURadV, RU 
YideR WUaffic 
caPeUaV). 

CSV

2

ZaiWiQg fRU AAKS WR cRQQecW 
INNO ZiWh Whe SeUVRQ 
UeVSRQVible fRU WUaffic daWa iQ 
AaUhXV

[ RT MRbiliW\ SeQVRU daWa

CallibUaWiRQ Rf WUaffic PRdel

DaWa WhaW iV XVed WR 
calibUaWe Whe WUaffic 
PRdel (geW Whe 
ifQRUPaWiRQ abRXW 
Whe SUeciViRQ Rf Whe 
PRdel aQd Pake iW 
PRUe SUeciVe).

CSV

2
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UWB RffeUed WhiV 
daWaVeW iQ SURjecW 
SURSRVal

MRbiliW\ OSeQ TUaQVSRUW MaS AllRZV URXWiQg aQd 
YiVXali]aWiRQ Rf 
WUaffic YRlXPeV Rf 
Whe ZhRle EU. The 
XQdeUl\iQg daWa 
cRPe fURP 
OSeQSWUeeWMaS 
aQd aUe acceVVible 
iQ a VchePe 
cRPSaWible ZiWh 
INSPIRE TUaQVSRUW 
NeWZRUk. 

1

hWWSV://hXb.SlaQ4all.eX/RWP 
, 
hWWSV://RSeQWUaQVSRUWPaS.i
QfR/

UWB RffeUed WhiV 
daWaVeW iQ SURjecW 
SURSRVal

MRbiliW\ OSeQ LaQd UVe a cRPSRViWe PaS 
WhaW iV iQWeQded WR 
cUeaWe deWailed 
laQd-XVe PaSV Rf 
YaUiRXV UegiRQV 
baVed RQ ceUWaiQ 
SaQ-EXURSeQ 
daWaVeWV VXch aV 
CORINE 
LaQdcRYeU, 
UUbaQAWlaV 
eQUiched b\ 
aYailable UegiRQal 
daWa.

1

hWWSV://hXb.SlaQ4all.eX/RlX

UWB RffeUed WhiV 
daWaVeW iQ SURjecW 
SURSRVal

MRbiliW\ SPaUW PRiQW Rf IQWeUeVW aQ RSeQ daWaVeW 
SXbliVhed aV 
LiQked OSeQ DaWa. 
IW cRQWaiQV PRUe 
WhaQ 33 PilliRQ 
SRiQWV Rf iQWeUeVW 
RYeU Whe ZhRle 
ZRUld. 

3

hWWSV://hXb.SlaQ4all.eX/VSRi

[ UWB CURVV-VecWRUal: 
EQYiURQPeQWal

NRiVe PeaVXUePeQWV RQ VeQVRU leYel CSV 3 iQWeUQal daWa
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https://hub.plan4all.eu/otm
https://opentransportmap.info/
https://opentransportmap.info/
https://opentransportmap.info/
https://hub.plan4all.eu/olu
https://hub.plan4all.eu/spoi


[ UWB CURVV-VecWRUal: 
EQYiURQPeQWal

NRiVe PRdel cRQWiQXRXV VSaWial 
daWaVeW cRYeUiQg 
Whe AOI

CSV
3

iQWeUQal daWa

[ CDK EQeUg\ EQUiched DaWaVeW RQ 
DiVWUicW heaWiQg fURP 
KUedVl¡b

DePaQd fURP 
iQdiYXal bXildiQgV iQ 
BUabUaQd

CSV
2

TR be dRQe WRgeWheU ZiWh 
KUedVk¡b

CDK EQeUg\ DaWaVeW RQ iQdiYidXel flaWV 
cRQVXPSWiRQ

NRW \eW aYaillable 4

[ DTU, CeQWeU 
DeQPaUk

EQeUg\ PRZeU GUid: CRQVXPSWiRQ 
daWa baVed RQ XVeU

CSV
3

[ DTU, CeQWeU 
DeQPaUk

EQeUg\ PRZeU GUid: DaWaVeW Rf 
VXbVWaWiRQV

CSV
3

[ DTU, CeQWeU 
DeQPaUk

EQeUg\ PRZeU GUid: AggUigaWed 
cRQVXPSWiRQ daWa RQ each 
bXildiQg

CSV
3

DTU, CeQWeU 
DeQPaUk

EQeUg\ PRZeU SXSSl\: PV 
V\VWePV, EV fleeW

[ DTU CURVV-VecWRUal: 
EQYiURQPeQWal

AlWiWXde PRdel CSV 3

[ DTU EQeUg\ DiVWUicW heaWiQg ciUcXiW aQd 
iQfUaVWUXcWXUe

LRcaWiRQ Rf diVWUicW 
heaWiQg ciUcXiW liQeV 
aQd diVWUibXWiRQ 
V\VWeP

CSV

3

[ DTU EQeUg\ EQeUg\ iQfUaVWUXcWXUe LRcaWiRQ Rf SRZeU 
iQfUaVWUXcWXUe aQd 
diVWUibXWiRQ V\VWeP

CSV
3
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[ DTU CURVV-VecWRUal: 
EQYiURQPeQWal

IdeQWified iQfUaVWUXcWXUe 
UeVilieQce RSWiRQV RQ 
eQeUg\ V\VWePV

CSV
3
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7.3. Annex 3: Data Sources

Name Overview / Topics meta data / variables Link

OSeQ DaWa AaUhXV GeQeUal SXblic daWa; YaUiRXV WRSicV BefRlkQiQg Rg VaPfXQd
eQeUg\

EQeUgi
iQWeUQaWiRQal-iVVXeV

IQWeUQaWiRQale VS¡UgVPnl
agUicXlWXUe-fiVheUieV-fRUeVWU\-fR
Rd

LaQdbUXg, fiVkeUi,...
eQYiURQPeQW

Milj¡
ecRQRP\-aQd-fiQaQce

�kRQRPi Rg fiQaQVeU
gRYeUQPeQW-SXblic-VecWRU

RegeUiQgeQ Rg deQ...
UegiRQV-ciWieV

RegiRQeU Rg b\eU
jXVWice-legal-V\VWeP-SXblic-Vaf
eW\

ReWVV\VWeP Rg RffeQWlig...
healWh

SXQdhed
WUaQVSRUW

TUaQVSRUW
edXcaWiRQ-cXlWXUe-aQd-VSRUW

UddaQQelVe, kXlWXU Rg...
VcieQce-aQd-WechQRlRg\

VideQVkab Rg WekQRlRgi

hWWSV://ZZZ.R
SeQdaWa.dk/ciW
\-Rf-aaUhXV

IQVSiUe GeR PRUWal PUiRUiW\ DaWaVeW (EC) hWWSV://iQVSiUe-
geRSRUWal.ec.e
XURSa.eX/VUY/e
Qg/caWalRg.Ve
aUch#/hRPe
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https://www.opendata.dk/city-of-aarhus
https://www.opendata.dk/city-of-aarhus
https://www.opendata.dk/city-of-aarhus
https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search%23/home
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https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search%23/home
https://inspire-geoportal.ec.europa.eu/srv/eng/catalog.search%23/home


OSeQ TUaQVSRUW MaS AllRZV URXWiQg aQd YiVXali]aWiRQ Rf WUaffic 
YRlXPeV Rf Whe ZhRle EU. The 
XQdeUl\iQg daWa cRPe fURP 
OSeQSWUeeWMaS aQd aUe acceVVible iQ a 
VchePe cRPSaWible ZiWh INSPIRE 
TUaQVSRUW NeWZRUk. OSeQ TUaQVSRUW 
MaS caQ VeUYe aV a PaS iWVelf aV Zell 
aV a la\eU ePbedded iQ \RXU PaS. OTM 
iV acceVVible Yia bRWh GUI aQd API. 
E[SeUiPeQWal YeUViRQ Rf OSM iV 
SXbliVhed aV LiQked OSeQ DaWa aQd 
aYailable WhURXgh Whe SPARQL 
eQdSRiQW. OTM iV iPSlePeQWed iQ 
cXlWXUal WRXUiVP b\ PaQ\ YaUiRXV Za\V: 
backgURXQd daWa VhRZiQg WUaffic 
iQfUaVWUXcWXUe, iQSXW daWa fRU aQal\ViV RU 
daWa abRXW WUaffic YRlXPeV, Zhich aUe 
eVVeQWial iQ caVeV RYeUcURZded SaUWV Rf 
ciWieV RU aUeaV VWUXck b\ aiU SRllXWiRQ.

hWWSV://RSeQWUaQVSRUWPaS.iQfR/i
Pg/OTM_Sh\VicalMRdelAQdC
RdeliVWV.VYg

hWWSV://hXb.Sla
Q4all.eX/RWP, 
hWWSV://RSeQWUa
QVSRUWPaS.iQf
R/

OSeQ LaQd UVe a cRPSRViWe PaS WhaW iV iQWeQded WR 
cUeaWe deWailed laQd-XVe PaSV Rf 
YaUiRXV UegiRQV baVed RQ ceUWaiQ 
SaQ-EXURSeQ daWaVeWV VXch aV CORINE 
LaQdcRYeU, UUbaQAWlaV eQUiched b\ 
aYailable UegiRQal daWa.

hWWSV://hXb.Sla
Q4all.eX/RlX

SPaUW PRiQW Rf IQWeUeVW aQ RSeQ daWaVeW SXbliVhed aV LiQked 
OSeQ DaWa. IW cRQWaiQV PRUe WhaQ 33 
PilliRQ SRiQWV Rf iQWeUeVW RYeU Whe ZhRle 
ZRUld. DaWa aUe acTXiUed fURP SXblic 
UeVRXUceV (RSeQ daWa) aQd daWa fURP 
SaUWQeUV Rf cRRSeUaWiQg SURjecWV VXch 
aV SDI4ASSV, PeUegUiQXV SilYa 
BRhePica SURjecW aQd RWheUV. DaWa aUe 
diYided iQWR WhePaWic gURXSV. The 
VWUXcWXUe Rf SPOI iV deVcUibed iQ Whe 
SPOI OQWRlRg\.

hWWSV://hXb.Sla
Q4all.eX/VSRi

EQUiched DaWaVeW RQ DiVWUicW heaWiQg 
fURP KUedVl¡b

DePaQd fURP iQdiYXal bXildiQgV iQ 
BUabUaQd

FRUZaUd aQd UeWXUQ 
WePSeUaWXUe, M3, kWh

TR be dRQe 
WRgeWheU ZiWh 
KUedVk¡b

DaWaVeW RQ iQdiYidXel flaWV 
cRQVXPSWiRQ

NRW \eW aYaillable kWh fURP BUXQaWa?

DaWafRUdeleU SeUYice b\ SDFI PUBLIC BASIC DATA FROM THE 
DANISH AUTHORITIES

hWWSV://daWafRU
deleU.dk/

AaUhXV KRPPXQe aaUhXVkRPPX
Qe.dk

GeRDaQPaUk S\VWePV aQd 
daWa - 
geRdaQPaUk

SSaWial MaS - AaUhXV KRPPXQe SSaWialMaS 
4.4.0 
(aaUhXVkRPP
XQe.dk)

DaWa FRUV\QiQgeQ hWWSV://daWafRU
V\QiQgeQ.dk/d
aWa?filWeU=0;fRU
PaW-63&YieZ=
galleU\&VeaUc
h=

61

https://opentransportmap.info/img/OTM_physicalModelAndCodelists.svg
https://opentransportmap.info/img/OTM_physicalModelAndCodelists.svg
https://opentransportmap.info/img/OTM_physicalModelAndCodelists.svg
https://hub.plan4all.eu/olu
https://hub.plan4all.eu/olu
https://hub.plan4all.eu/spoi
https://hub.plan4all.eu/spoi
https://datafordeler.dk/
https://datafordeler.dk/
http://aarhuskommune.dk/
http://aarhuskommune.dk/
https://www.geodanmark.dk/home/vejledninger/
https://www.geodanmark.dk/home/vejledninger/
https://www.geodanmark.dk/home/vejledninger/
https://webkort.aarhuskommune.dk/spatialmap
https://webkort.aarhuskommune.dk/spatialmap
https://webkort.aarhuskommune.dk/spatialmap
https://webkort.aarhuskommune.dk/spatialmap
https://dataforsyningen.dk/data?filter=0;format-63&view=gallery&search=
https://dataforsyningen.dk/data?filter=0;format-63&view=gallery&search=
https://dataforsyningen.dk/data?filter=0;format-63&view=gallery&search=
https://dataforsyningen.dk/data?filter=0;format-63&view=gallery&search=
https://dataforsyningen.dk/data?filter=0;format-63&view=gallery&search=
https://dataforsyningen.dk/data?filter=0;format-63&view=gallery&search=

