Dopravni modelovani s vyuzitim

skalovatelneho hardware
od napadu k produktu

aneb

Jak Karel k dopravnimu modelovani v cloudu prisel?

Karel Jedli¢ka, Katedra geomatiky, ZCU v Plzni



O cem to bude?

* Prispévek posluchace

* seznamuje s historii vyvoje klient server reseni pro dopravni modelovani
v case blizkém realnému.

* Ukazuje cestu od napadu k produktu, kterou se musel vydat nejen autor sam,
ale hlavné cely tym, ktery bylo nutné vybudovat.

* konCi konstatovanim, ze cil cesty - produkt - je potvora kluzka a tézko
uchopitelna, kterou je tézké polapit.



Jelgava, podzim 2014
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Jak to vSechno zacalo?

 Karla se ptaji:

* Umite vypocitat nejkratsi vzdalenost generatoru dopravy od silnicni sité
takovou, aby spojnice nevedla pres reku nebo trat?

* Jestli ano, no tak nam to napojte v misté kolmice napojte na vhodnou hranu
silnicni sité. |
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OpenTransportNet a OpenTransportMap

* Karel v EDIPu zahlédl pentlogram




OpenTransportNet a OpenTransportMap

 Karel se uci dopravnimu modelovani

socio-ekonomic data

e Co jsou to dopravni modely. A jak se vlastné pocitaji?
5. Network calibration

volume mode/

calibration data

calbrated traffic

Zones

OD Matrix

network




OpenTransportNet a OpenTransportMap

 Karel se uci dopravnimu modelovani

4.

socio-ekonomic data

* Co jsou to dopravni modely. A jak se vlastné pocitaji?
1. Traffic Source / Target

‘ network

ZOMNes

OD Matrix to network

traffic volume
mode/

3.
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OpenTransportNet a OpenTransportMap

 Karel se uci dopravnimu modelovani
* Jak spocitat opravdu velkou sit?
 Jak spocitat dopravni model v realném case?



OpenTransportNet a OpenTransportMap

* OpenStreetMap
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OpenTransportNet a OpenTransportMap

 Karel se uci dopravnimu modelovani

* Jak spocitat opravdu velkou sit?

==featureType==

RoadLink

=

+1nspireID: Identifier = DatasetSource_ID
+beginLifeSpanVersion: DateTime
+endLifeSpanversion: DateTime
+centerLineGeometry: GM_Curve
+fictitious: Boolean

+direction: LinkDirectionValue
+validFrom: DateTime

+validTo: DateTime

+geographicalName: GeographicalName

+functionalRoadClass: FunctionalRoadClassvalup
+form0fWay: FormOfWayValue

+speedLimit: SpeedLimitValue
+fromRoadNode: Identifier = RoadNode.inspireI*

=

OSM Raw

Export Data

==featureType==

RoadNode

+toRoadNode: Identifier = RoadNode.inspireID

+capacity: NumberOfMaximalTrafficVolume

+country: Identifier
+area: Identifier

+inspirelD: Identifier = DatasetSource_I
+beginLifeSpanversion: DateTime
+endLifeSpanVersion: DateTime
+geometry: GM_Point

+validFrom: DateTime

+validTo: DateTime
+geographicalName: GeographicalName
+formofRoadNode: FormOfRoadNodeValue
+fictitious: Boolean

+country: Identifier

+area: Identifier

<<table==
TrafficVolume

+ID: Identifier

troadLinkID: Identifier = RoadlLink.inspireID

+trafficvolumeTimePeriod: TimePeriodvalue
+fromTime: DateTime

+toTime: DateTime

+vehicleType: VehicleTypeValue

+trafficvolume: NumberOfvehiclesCrossingTheSegmentInTimePerl

P
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OpenTransportNet a OpenTransportMap

 Karel se uci dopravnimu modelovani

4.

1. Traffic Source / Target

‘ network

ZOMNes

OD Matrix to network

traffic volume
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OD matrix
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volume mode/

socio-ekonomic data

calibration data

Zones

OD Matrix

network




OpenTransportNet a OpenTransportMap

Desktop
. Dopravnl sit CR

e 7000 dopravnich generator(
3 000 000 hran

OD Matrix 196 MB
~ 4 hodiny vypocetniho Casu

22 000 dopravnich generatoru
3 000 000 hran

OD matrix 2GB

~ teoreticky 12 hodin

~ prakticky 5 h na serveru

Server

* Dopravni sit Evropy

119 396 dopravnich generator(

4 946 493 hran
(zredukovano z 13 mil)

OD Matrix 40 GB

~ 22 hodin vypocetniho Casu
e stanoveni OD Matice: 1.3 h
* kalibrace OD matice: 19.9 h pro 20 iteraci
* pfifazeni na sit: 39 min

Metacentrum

24 strojl po 4 jadrech (96 jader)
24 x 32 GB RAM
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http://opentransportmap.info/
http://opentransportmap.info/
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https://intenzitadopravy.plzen.eu/?hs_panel=pilsentraffic&hs_x=1489705.6806905116&hs_y=6401986.432047889&hs_z=14&visible_layers=Grayscale (OSM);Intenzita dopravy v Plzni - kv%C4%9Bten 2017&year=2018&month=8&date=1&hour=10
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PoliVisu

 Karel se uci dopravnimu modelovani
 Jak spocitat dopravni model v realném case?



PoliVisu

Karel se u¢i dopravnimu modelovani

 Jaké algoritmy pouzivame? * Jaké algoritmy noveé implementujeme?
 Statickd (hodinovd) OD matice * Dynamicka OD matice
* Ptifazeni dopravy na sit * Ptifazeni dopravy na sit
* All-or-nothing (AON) * Lighthill-Whitham-Richards (LWR)
« User equilibrium (TAP) algorithm

e Path based algorithm
(Jayakrishnan 1994)

* B algorithm (Dial 2006)
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Traffic management PoliVisu

Tool for effective traffic management being able to:
m Explore and analyse the past traffic
m Get real-time information about the
current traffic l
m Be able to model "what-if” analysis of city traffic
tactical level ~ planned cultural or sport events
strategic level ~ planned roadworks

!




Traffic management PoliVisu

Explore and analyse the past traffic

m Traffic loops sensors -> Traffic profiles dataset
- - 2 - i .-




Traffic management PoliVisu

Traffic profiles dataset

Initial data
Time range: 2017/03/01 - 2018/02/28
627 sensors in 307 profiles
Frequency: 90 seconds Hourly agaregated data - Friday 3.3.2017
Observations: 220 millions
Data processing
Filtering of non-valid values
Interpolation of missing data

Aggregation by hour ™
(2,7 millions of processed

Flow

records.)




Traffic management PoliVisu
< L

Traffic profiles dataset "

m Curves for different days of the week (Monday - Friday,

weekend) o
Daily variations - Fridays March 2017

Can be averaged for
each month of a year
spring, summer,
fall, winter

Can be created for different

segment types (tangential,

radial, radial, ...)




Traffic management PoliVisu

Explore and analyse the past traffic

m Usage of the traffic profiles dataset:
Basic traffic model calibration

¢ Visualisation of past traffic &
comparison of traffic
at different days

Critical spots




Traffic management PoliVisu

Get real-time information about the current traffic
m + 90s




Traffic management PoliVisu

Be able to model “"what-if” analysis of city traffic
m Spark Traffic Modeller
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Traffic modelling PoliVisu

Steps of traffic modelling

1. Traffic Source / Target 2. OD matrix 3. Modal split

+ Indivi

Public:

4. OD Matrix to network 5. Network calibration

traffic volume
mode/

calbrated traffic
volurme mode/



Traffic modelling PoliVisu

Integrated application able to

m explore and analyse the past traffic
m get information about the current traffic
m be able to model “*what-if” analysis of city traffic
Editing attributes of existing road network
¢ Adding new road segments
¢ Changing attributes of
traffic generators l

future



PoliVisu
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K cemu to vsechno je?

* Dopravni dispecinky
» Utvary rozvoje mést a regiond

.
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Co se Karel naucil?

e Kare
* Kare
* Kare
e Kare
e Kare
* Kare
e Kare

Il(

déla do map a tak vi, ze ,,mapy zajimaji vSechny
zna odpovéd na otazku: ,where’s the money?”
je ted ,product owner”

se uci jednat se zakazniky

musi premyslet, jak se neomezit na jedno mesto

vi, co je GIGO

vi, jak na predaplikacni vyzkum v akademickém prostredi



Karel dekuje za pozornost ;-
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jedlicka.kri@gmail.com
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