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m Overview of ITS research
m Remarks on Asian-Oriented Research in ITS

m Remarks on Importance of Collaboration
between Academics, Industries, and Policy
Makers

m Case Study of Deployment of ITS Platform in
Thailand: from research to practice
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ITS Taxonom

Sensing Technology Application
Fixed point sensor Traveler information
zmbzsensor Traffic management/control
rowd source sensor 0_q
Vv V2l Pncmg and Demand management
Public transport
Planning
Algorithm Vehicle control

Real-Time Estimation
Real-Time Prediction
Data Mining

Data Fusion

Data Inference
Optimal/Feedback
Control
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Urbanization
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Philosophy

Eastern Western
Universal Individual
Soul & intellect Accumulation of knowledge
Interrelated or oneness Separate parts from the whole
Harmony & unified Master & control reality
Adapt to external change Apart from & within

m Organization structure

m Communication costs and readiness

m Technological oriented (not problem oriented)
m Lack of multidisciplinary development

m Unclear added value and market structure




Taylor Made

Knowledge Transfer
Cost Effective

Focus on Human




m ITS must be a part of Transport Policy package
(thus policy maker must be involved)

m Taylor-made solution is the key (hence
Academics and Industrial relationship will be
advantage)

m Long-term operation will be crucial (therefore
PPA will be critical)

Deployment of ITS Platform for
Expressway Corridor in Bangkok




vuaaiila
aune
ARBIWAT

ITS-Corridor Project Information - (e

. auna
éugh A mm.ﬂﬁﬁﬂ aaniny
ainlan 0
) . (214] a AT BAT | =D
anna HOTHINg

Client: Expressway Authority of Thailand gl T R G
. ] B dssyilad éa;n:g\ - |3m _— {agoe)
Collaboration between: EXAT, PolyU, KMITL, ITS- g ) i P e O
UNUINDS : e ﬁ'1i]‘11’|3:| WH3d ARad @

 Totéf of 230:km
N Of"&p W ﬁ]

S
ey

Consultancy (Thailand) o ey |
o i)

Contract Period: o L) I e

. i) . ;L'Jm i il [T i ﬂné;‘::j}jgak
Implementation: September 2012 o wansg - 6T
auno o [3200)
H AN R3 R Oh L) ¥ S
Launch of Service: September 2013 ey (e 177, ey S o
Defects Liability Period: 12 months A o XA e,
na 5L} daly ﬂ::?_ina fae] ﬁiuﬂ?ﬁ

Operation & Maintenance: 3 years Nt

BYNTAWT @] 7

Kanchanapisek corridor

21 % b AN M 70 Fra = o RO fumas
: ¢ i &  wn e i3
A 4 L &
\ =3 S / Luo viEnE MROIOM i o Tmiuaan
S WrehiiagLai e |
o 4 il
(] Vel I w3y v fLAAR B s v P Sl ) )
dtna | & e e B O_‘Wu nasiin WHBIIaN inmnn
ywing 2 A Tk 3z
#1tna Yo £ Sune \ 119 993N3 ke & wva
Nouma £ vnay V8 Y, i 0 U s g o nIEvuTI0
e g g | S W 3 9 U9 e & i
W THAT S 8 e CRLG %) e
o WY AT £ v fany .
Lot AR L g nytin A Lt
g o vy 9 N B [
fais) UTINBAKALT g Sdgind P ), \ -
it U Sl 3] P i
: = ERERLE E sanszi
zmmﬂ wvs vle g \ i e .
NI o] f Lo NRIMA & Tng Ja 3 uwd fugm
U39 AU A TR s v dssiaa RN
JAma LI g igun ’ .
e (Teagaiath = 5
Lun LA 9818 ke ! MR GQ'}
LMo gy fiRen £ s
WD UNA T Dk £ T
s1na ) w9 duin : &
P (EE LY g UNUBW LU wizUszuag 3 ana .
. L7 LA EY
v v -'.% u 5 "'*-,.vw
- & 8 4,
& & 2 & > 5 2
£ 5 1179 uwwd w9 rjang s, :, Shuns
£ { ! . Uwua
&L= Lg ainaie L gy g
" SRR R LTI TS 7 Tl e T,
& LN W3 "oy BV Ay
3 AP e T W v AynILoft iy, g el A5yalnd 9201




Master Plan

Short-Term ) Medium-Term = Long-Term
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---» Additional data/command

—> Provide necessary data/command (enabler)

ITS System

System Architecture

Run-time App

1. State Estimation

2. Travel Time Prediction

3. Incident Detection

4. OD Processing

5. Transportation Management
Center: TMC

Travel-Time Estimation,

Real-time Stochastic State Estimation
System (SCTM)
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Contents lists available at Sciverse ScienceDirect

Transportation Research Part C
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Dynamic stochastic journey time estimation and reliability
analysis using stochastic cell transmission model: Algorithm

and case studies

Agachai Sumalee**, Tianlu Pan*, Renxin Zhong *, Nobuhire Uno®, Nakorn Indra-Payoong ©

Highways normally operate under demand
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ITS System

1. Sensor Devices

»

2. Data Transfer

3. Data Base

4. Run-time Algorithm

5. User Interface

Display VMS or MS

Deployment with ITS System
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Sensor installation

:' 5 erver at CCB6

oD Server SMC Front En & Gateway Server

S Gateway & ITS Database
ITS Center

ITS System

- Database of ITS is on Microsoft SQL
1. Sensor Devices Server
= Data from Sensor
= Qutputs from State Estimation,
Travel Time Estimation, Incident
Detection, etc.
: 'm SCTM State Estimation = Travel Time
| Prediction

- i m SCTM State Prediction = Incident
4. Run-time Algorithm i ' Detection

. m Travel Time Estimation = OD

5. User Interface » 1. via Web Application
i i 2. via Mobile Application

'3 via Window Application E

2. Data Transfer

3. Data Base

_______________

i 4. Application for TMC

2 |
State Estimation System
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Run Time Algorithm of ITS System
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=  We compare the traffic density from the SCTM model and
sensor. Tested in the same cell and the same time.

= The accuracy of the traffic density is to be compared
according to the prescribed range. The density range is
divided into 3 sections and the accuracy is compared by
percentages (Accuracy %).

Lavel of Sarvice Dansity [passengar  Traffic Flow Characteristics
car/milin)

Density Range of ! T
(veh/km/lane) [sity [

*11-218 Reasonably free flow, vehiclos manouver within the
it sroar i orly slghtly ristricied
d <= 11 I I 1 [ 14226 Fraadom ta maneuver within the irafc straam s
noticeably resircied.
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Sensor Sens_or SCTM Range of density
Sta, Sensor ID Density Density Result
(Veh/km/In) | (Veh/km/In) | Sensor | SCTM
A1 6001 0 10.63 1 1 1
A2 6002 6.06 7.29 1 1 1 August 8, 2013
A6 6003 11.54 13.35 2 2 1 07-30 am.
A8 6004 6.27 8.22 1 1 1
A11 6005 12.67 14.32 2 2 1
A13 6006 12.23 7.03 2 1 0 N total =24
e N maem
. - — 0,

A18 6009 6.74 8.32 1 1 1 |Accuracy=95.83 %
A20 6010 2.2 4 1 1 1
B1 6011 68.2 63.22 3 3 1
B2 6012 52.4 53.97 3 3 1
B3 6013 11.1 17.91 2 2 1
B4 6014 15.42 17.21 2 2 1
B7 6015 8.28 9.79 1 1 1
B8 6016 13.87 14.96 2 2 1
B9 6017 11.38 19.63 2 2 1
B10 6018 13.08 14.96 2 2 1
B12 6019 5.24 6.65 1 1 1
B14 6020 11.5 12.75 2 2 1
B17 6021 8.44 9.66 1 1 1
B19 6022 7.79 8.98 1 1 1
B21 6024 12.44 13.79 2 2 1

1 1 1

B22 6025 8.15 10.06 m

Summary of test results
12 July to 14 August 2556

item date Ntotal [Nmatch Aoc;]ﬁr acy item date Ntotal [Nmatch Acc;: acy
1 |12/7/2013| 24 22 91.67 18 [29/7/2013| 24 24 100

2 [13/7/2013| 24 22 91.67 19 [30/7/2013| 24 17 70.83

3 [14/7/2013| 24 24 100 20 |31/7/2013| 24 24 100

4 [15/7/2013| 24 22 91.67 21 [ 1/8/2013 | 24 24 100

5 |16/7/2013| 24 21 87.5 22 | 2/8/2013 | 24 20 83.33

6 |[17/7/2013| 24 22 91.67 23 | 3/8/2013 | 24 18 75

7 |18/7/2013| 24 19 79.17 24 | 4/8/2013 | 24 18 75

8 [19/7/2013| 24 24 100 25 | 5/8/2013 | 24 18 75

9 |20/7/2013| 24 23 95.83 26 | 6/8/2013 | 24 23 95.83
10 |21/7/2013| 24 22 91.67 27 | 7/8/2013 | 24 21 87.5
11 |22/7/2013| 24 23 95.83 28 | 8/8/2013 | 24 23 95.83
12 |23/7/2013| 24 21 87.5 29 | 9/8/2013 | 24 21 87.5
13 |24/7/2013| 24 19 79.17 30 |10/8/2013| 24 21 87.5
14 |25/7/2013| 24 17 70.83 31 |11/8/2013| 24 24 100
15 [26/7/2013| 24 23 95.83 32 [12/8/2013| 24 22 91.67
16 [27/7/2013| 24 24 100 331380013 L 24

17 [28/7/2013| 24 24 100 34 [14/8/2013| 24 21 87.5
——— AV 467348955 .

Travel Time: Data Fusion

ravel Time ravel Time From
From Probe IC Card & Easy

(‘i i& Travel time

‘ Data collection

4 4

l Data cleansing l

‘ Data fusion |<—
Present Time

i Link 1 Link 2 Link 3 Link4 0D Pair

Error (X1)

Minimize Error

Error (X2)

Data warehouse management

| Algorithm for GPS Taxi (Probe car)

reponir-g n Storage ; 5 minute interval

Travel time estimation GPS Taxi

(Off-line System with 5-min
Interval)
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Filtering
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In the evaluation of the accuracy of the travel time estimation and
prediction system. We have collected and compared the travel time data
from the estimation and prediction system using the data from Easy Pass.
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Route | Diff| %MAPE R2
Bangkhunthian (11) - Bangkaew
0.54
Results from | (64) 29 8.19
the Travel Bang Khru (21) - Thepharak (55) 1.76 14.92 0.28
Time 034
Estimation Bang Khru (21) - Paknam (33) 1.04 19.64 :
Model Bangkaew (61) - Bangkaew (13) 2.97 8.39 0.54
Collected 0.19
from 11 July Thepharak (51) - Bang Khru (22) 1.66 12.38
2013to 9 Bang Mueang (41) - Bang Khru (22) | 1.16 18.92 0.12
August 2013 | Bangkhunthian (11) - Thepharak 0.37
(53) 243 7.97 '
Bangkhunthian (11) - Bang Mueang 0.56
(43) 257 10.29 '
Bangkhunthian (21) - Paknam (33) | 3.14 15.25 0.46
Bangkaew (61) - Bang Mueang (44) | 1.74 16.62 0.67
Bangkaew (61) - Paknam (35) 2.17 14.62 0.46
Bangkaew (61) - Bang Khru (22) 2.71 12.98 :

Data Dissemination: Mobile App

Overview Search

Smart VMS
Accident/Incident
CCTV

Toll Plaza

Police Station

U Turn

Rest Area

From Station

To Station

Search Result

from: Bang Khru

I Cancel I

Travel Times
42 Minutes

To: Phra Khanong

= Incident Report Logout

Submit
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Other implemented system

m Automatic Incident Detection
& Congested case
& Free-flow case

m Real-Time OD Estimation System
m Web Service for Data Exchange and Access




Conclusions

m We have perfectly transferred the R&D works
on SCTM and Travel Time Estimation to the
real case

m The SCTM and Travel Time Estimation systems
are proven to work well under the validation
data and well received by users and travelers

m The overall ITS system is now the backbone of
EXAT Traffic Control System

m Further works are to follow up the actions
listed on the Master Plan
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