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Introduction

More and more real-time traffic data is available - still pointwise measurements

Simulation is an adequate tool for providing area-wide traffic state, and has difficulty to consider
« varied daily traffic demands (often absent)
» unexpected events (incidents....)

Online calibration can reflect real-traffic state in simulation
* DLR’s past fundamental projects Vabene and Vabene++

City Huainan is building its ITS system with a real-time traffic and

emission platform
* DLR’s keepMoving Portal
* DLR’ online calibration process with SUMO
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Online calibration — Concept

Schemas/Functions
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I '@ Tables/variable definition
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Data processing Data storage
Correction/gap filling

Aggregation | —

: ORACLE’
Fusion DATABASE

Prediction

Customized functions
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Configuration
Simulation, calibration
and prediction

Detector Simulation | Connection
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. . Start
Online data processing I
Configuration data reading
(time period, data type(s), data receiving interval, aggregation interval, cleaning
interval, duplication check, database connection...)
« Data aggregation is processed at v
° edge I evel and Online Data retrieving from the database per interval*/**
¢ |nte rval Ievel Edge-based Edge-based stationary sensor
FCD data
 Traffic data from other sources can been processed with ‘ 7
; Data processing and writing into the Data processing and writing into the
respective added tables. g Pt e
H H Data correction and Data correction and
» Vehicle types can be considered &, % e e e eap filling qap filling
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e Truck i3 SUMO_EMISSION_HISTORY ata aggregation ata aggregation
- E5 SUMO_EMISSION_INTERVAL | |
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- Data fusion and extrapolation are R O ER G PR bRoL | Data fusion**+** | o
- E5 SUMO_EXTRAPOLATION_HISTORY ¢
i -3 SUMO_EXTRAPOLATION_INTERVAL
0pt|0na|. @ E3 SUMO_FCD_AGGREGATED_HISTORY
# 3 SUMO_FCD_AGGREGATION_INTERVAL
#-E5 SUMO_FUSION_AGGREG_HISTORY
B3 SUMO_FUSION_AGGREG_INTERVAL Is the time
£ SUMO_PREDICTION_HISTORY period
- E5 SUMO_PREDICTION_INTERVAL reached?

& E5 SUMO_SIMULATION_HISTORY
# E5 SUMO_SIMULATION_INTERVAL
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Start
. . . . v
O n I I n e C al I b r at I O n W I t h S U M O (time period. simulation nehvo(rjlzniiﬁlil;laggfnﬁdcms?art:Tiﬁigbration data types. data quality
s threshold. interval, micro/meso, cleaning interval, prediction, database connection...)
I<
Basic daily traffic demand Static Data reading and simulation running per interval
hd D ata p re paratl 0 n (1'011‘[65) *l Routes per interval | | Traffic state in the previous interval*
° N etWO rk Split routes at interval level —>| Existing Route sets for calibration |+
° 1 and generate edge-based — - -
Traﬂ:l C d eman d (ro Utes) 1'0uteiets and dis%ributions © ax? Zt:aft‘;j ;Vd]fcitﬂd f] ;rc:;fﬁ[f;dmg:;lml 0
. v
* Route set pre pal’a'[l on Edge-based detector group Online calibration®* and prediction*** with SUMO per interval
_ . locations
* Route splitting for each interval Flgewped | s s spes
° C I i b t t t f d adjustment exists?
allpration route set 10r eages | 5
Wlth Se n S O rS iha:lﬂit?::tcz Ifrt(;:: Sample vehicles
respective edge vehicles and remove them
. . . . ﬁ
When online d_ata Is available A veicls oeg B et ™
° S peed adj ustm e nt - - routes and current edge speed L
- Flow adaptation in a defensive manner P ———
Speeds, flows. emissions | | Traffic state *¥#* I >
« Output generation i
» Speeds
* Flows per edge/ per interval T N
* Emissions period
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ITS Huainan
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Online data

» Data sources
* FCD: speeds
« Sensors: speeds and flows
« Microwave (509) « Camera (200)

Taxi FCD

popp “Coverage
(whole area
of"Muainan)
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Simulation network

* OSM-based network (2019 Q3)

 Additional information
 Detailed road geometries in the old town and
the new center area (as marked in blue)

« Traffic light information from the project partner

« Satellite pictures and images from Google and
Baidu
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Traffic demand

» Based on the transportation planning work in 2009

* Peak-hour PCE matrix, estimated for 26
aggregated zones in 2020, is available (81 small
TAZ is defined)

» Matrix was disaggregated for 81 TAZ according to
the TAZ populations.
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Simulation, calibration and predication

Intervals
* Simulation and calibration: 5 minutes
* Prediction: 30 minutes

Mesoscopic SUMO is applied.

Data processing is also in operation.
» The fused data is used for calibration

Simulation duration
« Around 70-90 sec
e Maximum: 130 sec

Total required time < 5 minutes
» Data processing
« Simulation, calibration and prediction
» QOutput writing to the database
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Evaluation

The whole platform is under testing and Examples:
maintenance phase.

+ Data from 2021.01.14 to 2021.01.31 is used - =
« Absolute relative error (ARE) o '_
* 5-min interval evaluation 2] m
« 80% of the calibrated flows and more than 95% i W‘ et :
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Summary and remarks

» The enhancement and extension for the online continuous calibration and prediction process has been
carried out according to the scope of the project ITS Huainan.

* When conducting online calibration, failure in vehicle insertion may happen due to
* lack of space on edges, and
 the simulation’s defensive manner

» The overall performance is principally still good under the aforementioned circumstance.

 City Huainan is continuously changing and the number of vehicle ownerships continues to increase
« Continuously network updating
« TAZ and daily traffic demand re-examining and updating

i DLR
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Thank you for listening!

DLR




