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Background FETC

FETC has 20 year contract with highway bureau since 2004

» Manual toll » Phase | : 2006 » Phase Il : 2013
SLFF ETC MLFF ETC

Manual = Phase | Phase | © Phase Il
» Manual toll & ETC toll » Construct over 370 new gantries

» Extend ETC Lane by usage » Full ETC service
» IR OBU & RFID eTag » Only RFID eTag



Background FETC

ETC Operational Statistics

Customer Total over 2.6 Million

ETC

. Total over 1.1 Billion
Transactions

Daily : 65% (2012/10/19)

ETC

Utilization Passenger Car : 60% (2012/10/19)
Truck : 93.80% (2012/5/19)

ETC

Transactions Daily : 1.13M (2012/09/29)
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Challenges(l) - Legacy system FETC

Vendor’s black box



*Analyze the data pattern

*Define the interface between Modules
*Set up the new architecture

*Develop Core System

Page 5




4

Challenges(1l) - Legacy system FETC

€ Our purposes

» Operation independence: Maintain our system to comply
with contract requirements with government

» Technology independence: Keep pace with technology
advancement and allow new technology to be adopted into
our existing system

Develop Second Generation SLFF ETC System

» Development independence: Provide an open platform to
support future ITS development in Taiwan

» Cost management: Be able to adopt new system in a more
gradual way instead of major overhaul. Thus we can reduce
the cost and efforts for technology change management.
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Challenges(1) - Legacy system FETC

Original System Architecture

Vendor's Turn ]
Backend System key solution

a N

Legacy Frontend
System
Detection Enforcement Classification Deduction
Module Module Module Module

=
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Challenges(l) - Legacy system FETC

Heterogeneous System Architecture

Backend System
*Build-Up heterogeneous

. Platform to plug-in new
>| Second Generation equipment
system Frontend independent

*Integrate new technology

Legacy Frontend
System

Detection Enforcement Classification Deduction
_I New Detection New Enforcement | New Classification | New Deduction
Module | Module Module Module
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Challenges(1) - Legacy system FETC

€ Integrate second generation
enforcement system with current
IR legacy system at Toll Plaza

Test item Test result
Detection rate 100%
Classification rate 100%
Toll Collectable rate 100% 5
Matching rate 100% £
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Challenges(1l) - Legacy system F=T1TC

€ Integrate second generation deduction system (MW) with
current IR legacy system at Toll Plaza
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Challenges(1) - Legacy system FETrc

€ Keelung e-Tag trial service ( start service at two toll plaza)

S

TR |

TS
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Challenges(1l) - Legacy system

IV&YV test item: Heavy rain test

The IR & RFID dual ETC system passed
the IV&V test conducted by TUV



http://www.tuvdotcom.com/TUVdotCOM/home.jsp
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Challenges(2) - MLFF system FETC

%5% oS- Classification & -j;% O-
i | detection | || Enforcement
o=t / 3E§$ I
== el
! l 7 S |
: : // _ q_ Il IR deduction
! 7 7 I '
= y 7 !
Develop Third Generation MLFF ETC System
(two gantry)
| o - / ' '
|l ! f l i ////// |t i
l(_— i l L.‘ // //7 ;( f
=\ '
detection enforcement deduction Finish

classification
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Challenges(2) - MLFF system FETC

€ Applying second generation platform in a multilane free flow
(MLFF) two gentry environment

: \ A » \ : >
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Deduction (172Km/hr ) Enforcement (182Km/hr )


http://www.tuvdotcom.com/TUVdotCOM/home.jsp
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Challenges(3) - MLFF system cost FETC

S
Vehicle
Detector
E-TAG | Enforcement
Antenna ] _ S
. S w
| = r»}:i“ -
Develop Fourth Generation MLFF ETC System
(one gantry)
I xI |
. (=
I =l
=
| |




Challenges(3) - MLFF system cost /=1
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Challenges(3) - MLFF system cost ==

ren SO

Bumper to Bumper< 60 cm
Iy

High Speed Motor> 150 KM/H High Speed Enforcement > 180 KM/H



http://www.tuvdotcom.com/TUVdotCOM/home.jsp

Challenges(3) - MLFF system cost F=T1cC

<4 | N
Front Q‘ % # = Rear
- [ license plate

license plate

Dual
enforcement
system § -
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Challenges(3) - MLFF system coSt ==




Challen
ges(3) - MLFF system cost
F=TC
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Challenges(4) — Automation(LPR) =1

Cascade Recognition — to increase the read rate by using
different License Plate Recognition (LPR) system to do
cascade recognition

Improve LPR read rate to 98% 9

A

failed

*”
5 Success/fail

ed

Violation

—
failed




Challenges(4) — Automation(LPR) FETC

Parallel Recognition — to increase the accuracy rate by
using different License Plate Recognition (LPR) system to
do parallel comparison

- A
Improve LPR accuracy rate to 99.98% ﬁ

SUCCESS
, _, Violation
success/failed Center
. /
failed - - \L
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Challenges(4) — Automation(LPR) ==r1c

« Character Pattern Matching

 (Confidence level
* VWrong character pattern Match result

l Pattern l'ZD
Data base 33503

Toll
Plaza B




Challenges(4) — Automation(LPR) FET1TC

@ Matcher Demo Program |:_| |Ei :El

Load Match Ttems

ozrn)| . ) (SEI) (TRE

1
T 1crAeancAa Nnlate 1TMaoea

wir LRP reject

Improve LPR read rate over 99%

Fingerprint
Cpu uged 00:00:00
Tiwne 00:00:00.0001441
batch
Cpu used 00:00:00
Tiwne 00:00:00.0000221

TR

Finger print data base
for
license plate finger print matching

= |
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Challenges(5) — Preventive Intelligent FETC

Historical Performance
analysis alarm
Abnormal Weather
detection factor
the toll collectable rate still reach 99. 995%
Equipment Traffic
management factor

< L

*[ncrease preventive maintenance
*Improve system performance &
availlability & reliability




Challenges(5) — End to End system F=r1C

] i [
. Gantry ! Front-End:
[ ] N ] 1 '
TCPIP) Tl I T2 i
Lane 0 ! ! :
: t o DOMMTS — !
Detection ' Sysem HTTPARML —
— - ' ¥ HT"fP
= =
18 TCPIP — '
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Camera : =
=
TCP/IP,
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Reader

Back-End Systems

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
API '
[ ]
[ ]
CimM —_— Portal ERP :
ble share DB table share :
B [ ]
[ ]
Monitor :
& '
. T Pl API
DB table share IA |AP1 o :
System :
[ ]
[ ]
API . '
BMS Security AP1 Device :
ble share Management Management '
API .
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

XML over HTTP
MNAS file share
DB table share

FTP over firewall
API

WareHousing Alliances

Banks
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Potentials — Parking Application FETC




Potentials — Parking Application =1




Thank you. FETrc

www.fetc.net.tw
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