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ITRI Where is ITRI
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ITRI Headquarter
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In Tainan
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e TRl ITRI at a Glance

Research Institute

Total Staffs: 5,813 Start-ups
Ph.D. : 1,379 (24%) Spin-off : 71 1987
Master : 3,147 (54%) Incubated : 154 —

Alumni : 21,937+
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ITRI ITRI Organization

’ Industrial Technology
Research Institute
» Advanced Technology Research
I TRI  Industrial Services
* |P Business and New Venture

ITRI College —1——  ITRI South
B Strategy & R&D Planning B Administration Service
B Marketing Communications B Accounting Service
B ITRI International B Information Service
B Technology Transfer B Human Resources
B Commercialization and
Industry Service

Focus Centers Core Labs

r N _ 2 S Information &%
Nanotechnology Cloud Computing for ommunicatio
Research y Mobile Application S
& \\
( N\ A
Measurement Service Systems
Standards Technology
. /L
( - . \ (
Industrial Economics Display Technology Sreen Energy
and Knowledge | * g Material & Lg Environmen
( Knowledge-based Ec | | Computational ® Chemical
onomy & Competitive Intelligence Technology

- ness Y
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ICL Organization

Total Employee: 751
Ph.D.: 25%
Master: 64%

Local Industry Office

Advanced System/

____ Products Verification

(A00G) Laboratory
(AOOM)
ICT Museum ___ New Business Office
(AOOH) (AOOP)
( J I

Division for Embedded
System and SoC
Technology (D)

Division for Biomedical and
Industrial IC Technology (R)

Division for Design Automation
Technology (S)
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Division for Broadband
Networks and System
Integration Technology (K)

Division for Application-
oriented Core Information
Technology (E)

Division for Emerging Wireless Division for Telematics &

Applications Technology (M)

Vehicular Control System (U)

Division for Video & .
Multimedia Communications Dg/éil\zr;ego_ﬁ_g%%c:gk-%z;(s)e €
Technology (V) 9y




ITRI

f Industrial Technology
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‘ Next Generation Communication
Technologies

1

« Smart Antenna Technology
« LTE-A/WIFi Dual-RAT Baseband & RF

« LTE-A/WiFi Dual-RAT System
Software

« Small Cell Base Station Technology
« LTE-A/WiFi Dual-RAT Access Gateway

» Test and System Integrated
Verification

+ Millimeter Wave Mobile Radio

» Massive MIMO and Beam Forming
« Device 2 Device Communication

« Mobile Network Virtualization

1r

ICL R&D Fields

Broadband Convergence System
and Integration Technologies

1r

* Intelligent Video Cloud & Network
Access

« Over the top Video Service

» Proximity-Based Application Services
« Content Aware Media Platform

« Intelligent Fiber Broadband Network

» High Efficiency Diverse Video
Content Coding

* High-Speed Moving Network
» Software Defined Network

g

‘ | Smart Internet of Everything

1r

» Smart Connected Home Technology
» Smart Device Market

» Video Networking and Analyzing

« Interactive Question Answeri ng

» Wireless Access in Vehicular
Environments/Dedicated Short
Range Communications

+ Vehicle Comm. Gateway
+ Intelligent Vehicle Service Platform
+ Scope Monitoring Technology

+» Advanced Driving Assistance System

gl

SOC and System Platform Design Technology

'« Electronic System Level Design
» Normally-Off Computing
» New Memory Architecture

+ 3D-IC Design & Test
* Analog/Mixed-Signal & RF Circuits
* Ultra Low Power/Low Voltage ICs

» Automotive Electronics
* Energy Harvesting Technologies
» Power Management ICs

Copyright 2014 ITRI 9
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e ITRIV2X Development and Vision
— ITRI V2X Technology
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ITRI ITRI'V2X Technology

f Industrial Technology
Research Institute

ITRI is one of the few organizations in the world having complete V2X solutions,
with up-to-date and robust IEEE 802.11p/1609 and ETSI TC-ITS compliant
5.9GHz DSRC devices and systems, and with experiences in product

interoperabllity testing in US and Europe

s&t‘x :.:_:.

Onboard Unk PCI Module

‘ :
T

Road 8lde Unit Sniffer Tool Intsgrated Environments

Trial Tarhnalamny DO N
rial 1Icuinnivivyy noyw

WAVE/DSRC Communication Unit (IWCU)

Vehicle Group (VGC)
Communication

One-way Vehicle-to-Roadside
transmission

WIM WIM
Controll Sensor
er

ITRI V2X Solutions
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ITRI ITRI WAVE/D
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Taiwan’s First WAVE/DSRC Unit: With ITRI's connected vehicle research power, IWCU is an integrated wireless communication
system designed for deploying Intelligent Transportation Systems (ITS) Vehicle-to-Vehicle (V2V), Vehicle-to-Roadside (V2R) and Vehicle-
to-Infrastructure (V2I), or called V2X applications and improving driving safety and convenience on the roadways

* WAVE/DSRC: Vehicular Environments / Dedicated Short Range Communications

Standards Compliance @
. IEEE 802.11p/1609 WAVE/DSRC Standards g IE E E
«  SAE J2735 Message Set Dictionary Standards 8AE International”
. ETSITC-ITS E Standard —
uropean —— E—m{@\ World Class Standards
IWCU Roadmap
( IWCU1.0 )( IwCU2.0/3.0 )( DSRCCard )( IWCU4.0 ) minpo tara IWCU 50 )

1Wou 2.0 1Wau 3.0 Sniffer Tool For USDOT Projscte Moduls Solutlion VaX Solutlon
’ - 1
C)

2009 2010 2011 2012 2013
= Suppert [EEE = Support IEEE 802.11p &  ® Downslze with 5 Dimenslon; 20em x 5 802.11p radio with 5 Dimenslon; 2.3cm x
802.11p & |[EEE1602 IEEE1608 varlous usages 12em % 3cm Minl-PCl Interface 7.4cmx 2.8cm
5 Provide SDK tools = Support 3G/3.5G 5 PCMCIA Type I 5 Designed for USDOT 5 Provide Linux = Support IEEE
= Operating = Support WIFI Intra- Card bus Safety Pliot Program driver 802.11p/ 1609 and
tempersture range of  vehicle comm. » Support Linux / » Support [EEE 802.11p/  ® Provide system ETSI TS 102 spec.
-4(0°C to 85°C ® Support GAN bus 2.0 Windows XP 1609 and ETSI TS Integration service = Provide SDK tools
» Provide SDK tools = Support Wireshark 102 spec. fortarget pletforms = Opersting
= Opereting packst analyzer = Support 3G/3.5G 5 Provide protocol temperature range of
tempersture range of = Support WIFI Intra- development service -40°C to B5°C
-A0°C to B5°C vehicle comm, (such as |EEE 1608 = Designed for flexlble
= Support CAN bus 2.0 and ETSI T8 102 VZX application
= Provide SDK tolls e (et deployment

¥ Opersting tempersture  , proae goplication
range of -40°C to 85°C development service

Copyright 2014 ITRI
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Center for Telematics Technology (CTT): ITRI built the Taiwan’s first WAVE/DSRC
testing facility that provides integrated indoor verification & validation and outdoor field trial

kenvironment for flexibly and dynamically creating test scenarios on roads. See video )

e N ( )

Lab Testing Environment ] ‘ Outdoor Testing Suite
| ssckzsromm ]
N (¢ T | [ e | g
= B ¥ O BT Y I AT
—2 - E e
s RS RSE Management Platform
RF Spectrum Interoperability
Analyzer Testing Environment
Contor?anlc_eTestmg Performance Evaluation Standard testing Mobile RSE WAVE/DSRC Testing Vehicle
\_ acility System Procedures JAS )
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V2V
Applications
for Personal

Mobility

ITRI V2X Solutions

One-way Vehicle-to-Roadside
transmission

for Public
Mobility

ITRI V2X
Solutions

Applications
for
Commercial
Mobility
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iRl V2V Applications for Personal Mobility

f Industrial Technology
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Needs & Goals
Group talking services are expected to assist the drivers in enhancing the efficiency and convenience of driving

@ |ITRI applies IEEE 802.11p/1609 WAVE/DSRC technology to develop a Vehicle Group Communication System
@ All members in a group are allowed to talk freely to each other during their trip using DSRC V2V communication

comm.configuration

Features Benefits
© Full-duplex communication : Talk freely without extra fee

Simultaneous conversation among all group members =2 Share location, direction, track among all group members
Integrated user interface : Report member’s status (e.g. missing, wrong way) to leader

Display and track locations of all nearby group members. . Call for help ability

15

Copyright 2014 ITRI



TRl V2R Applications for Public Mobility
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e IWCU OBU + —
A HMi Module

ITRI OBU Deployment
on the Transit Bus

One- way Vehicle-to-Roadside
transmission

Freeway No. 3 r
Somth-hound WIM WIM Sensor and
- OBE Trigger distance = 100m 45.6km Controller Loop Detector
WAVE/DSRC-based Transit Signal Priority System WAVE/DSRC-based Weigh-In-Motion System
F a4
@ - Y 7 Tnfc Signal
02 Indication
Controller

FHWA
12735

Remaining

() 30sec

SAE | sacmsion

<

WAVE/DSRC-based Signal Phase & Timing System Solution

Copyright 2014 ITRI 16
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= ITRI WAVE/DSRC-based Transit Signal

Prioritv Svstem Solution
1 11 Ilk] V]\J‘-\JIII S 1A

CINJ 1]

A demand in the use of transit signal priority to increase transit ridership and reduce traffic congestion
Use of the WAVE/DSRC communication technology to control traffic signals to improve travel times at intersections

Design real-time control logics dedicated to bus priority that manages green signal extensions and early green recalls
Compatible with current traffic signal controller

OCR L

R R T T

L)

L]
§
| S

ITRI RSU Deployment in
Chupei ,

One- way Vehicle-to-Roadside RSE Management

[ Platf for dat
transmission | a ascing~or ata
T 3G/ 3.5G
WAVE 7 DSRC e mm e m = — — -
=& "o s e
-"— :

e
e | ¥ES -" - Rl -
- &
NVC?T%SE At I IWCU RSE
C
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System Operation on Freeway No.3, Taiwan

@ Collaborated with National Freeway Bureau (MOTC, Taiwan) and Taiwan large logistics companies including the HCT
Logistics and CPC (the Tao-Yuan Division)

@ The second WAVE/DSRC-based WIM system test site in the world

e —
o |
Sensor

Motor Vehicle
AL Info.

Controller Database

. 1

Weighi
Truck WIM Re::fl’t :S” Weighing Result

Processing Unit

IWCU OBU +
HMI Module

Features

= Bidirectional HMI without causing
driver distraction
Extensible for future V2I
application/service and fleet
management
Simplify the inspection process for the

olice

Freeway No. 3 -
South-bound WIM WIM Sensor and :

45.6km Controller Loop Detector See video

Copyright 2014 ITRI



~ R DSRC-based Signal Phase & Timing

Svstem Solution
]\JL\JIII I 1A

CINJ I |
{ Need & Goal N
@ Agrowing need for integration system of traffic signal indication control and driver notification
@ To achieve a real intelligence traffic management system
@ To provide a simple and clear view of traffic signal indication
@ Real time transmission , no latency
\ @ To comply with International standards )

B

Traffic Informatio

-
-~
7/

l:== 7 Traffic Signal
LT e | Indication
[ FHWA | Controller

IWCu

B\ |L<

Features

. One-way Roadside-to-Vehicle transmission
Fully comply with IEEE 1609
Comply with SAE J2735
Easy to traffic system integration

Benefits
. Improve road safety and traffic management efficiency
Reduce the driver’s response time
Easy to inter-operate with other traffic device

Enable to log all incoming messages

Copyright 2014 ITRI




gL - V2| Applications for

Commercial Mobilitv
11inni 1 1 1 1vi 111 j

ITRI Telematics Solution for Commercial Fleet comprises Smart Vehicle Information Gateway (SVIG) and ITRI Telematics Service
Platform (iTSP). SVIG is a safety and eco-driving telematics unit that performs the functions of tracking and automatic alarm. With GPS and
multi-sensor technologies, SVIG is able to report vehicle dynamics to iTSP, while iTSP is capable of invoking a command to SVIG. In this
solution, fleet service provider is allowed to online monitor driver behaviors, to real time locate vehicle position coordinates and to remotely
diagnoses vehicles. Not only safety monitoring, but also infotainment services can be provided from this solution for transportation and rental

fleets.

oy s

7 . ) )
:] infotainment ITRI Telematics Solution V2X Applications
2| FlesthManagement for Commercial Fleet
L] —
>
ITR! Telematics

V=™ Service Platiorm

Smart Vehicle Information
Gateway (SVIG)
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e ITRIV2X Development and Vision

— Achievements
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Activities in USA

» ITRI has been participated in the USDOT Connected

Ve h i C I e Res ear C h S i n C e 20 10 ( TECHNICAL TEAM anp POTENTIAL SUPPLIERS h
2010/4: _— i
2010/7:

2011/1:
2011/4:
2011/4:

» ITRI's Participation in the USDOT Safety
Pilot Exhibition at 2011 ITS World Congress

Copyright 2014 ITRI

2011/7:
2012/3:
2013/5:
2013/11: SAIC - Safety Pilot Stage 2 RSE Deployment

CAMP VSC3 V2V-Interoperability
Here | Am (HIA) Devices

Caltrans Augmented Speed Enforcement
Road Side Equipment (RSE) Devices

Enabling Accelerated Installation of Aftermarket
On-Board Equipment for Connected Vehicles

HIA for the Test Bed
SAIC - Safety Pilot Stage 1 RSE Deployment
SAIC — Listener Aftermarket Safety Device Phase 1

2013/12: Leidos - Listener Aftermarket Safety Device Phase 2
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IWCU Solution for U.S. DOT
Connected Vehicle

V\JIIII\JVL\J\J v |

‘ U S. Department of Transportation
search and Innovative Technology Administration

Intelligent Transportation Systems
Joint Program Office

About - Research

Copyright 2014 ITRI

RESEARCH Safety Pilot

* Connected Vehicle Research The U.S. Department of Transportation, Intelligent Transportation Systems Joint
Program Office Selects Firms to Provide Roadside Equipment for the Connected
Vehicle Safety Pilot Model Deployment and other Test Bed Installations

* Short Term Intermodal Research

* Cross-Cutting Research

The following firms passed the U.S. DOT#s acceptance criteria for placement on the research gualified products list

* Exploratory Research (raPL) . .
o ITRI’s roadside equipment (RSE)
s Arada Systems
» TS Ressarch Success Siories s Cohda WirelessiCisco Systems Entered USDOT Resea rCh

e Kapsch TrafficCom, Inc.

lﬁiﬁ%nologyResearchInstitute. | Qualified PrOduct List in 2012

i Product testing for the RSEs was conducted from February 20 through March 2, 2012, In addition to other factors such
Visitthe |deas Exchange to post, as cost and timing, devices were evaluated based on the following standards.
discuss, and find new ideas

Research Planning

Share Your Ideas

ﬂ S#e sponsared by the US Department of Transgortaton

, E I F H Researcn sns mnovarve Technology: Ssarmnssrasicon &2

Safer. 'E E
Smarter v £ & 1
Greener: Sign Lp Tor Email Updates Saarch
Home About IntelliDrive Who We Are m Benefits Research Litrany
NEWS
|

All News
|

ITS-JPO Selects Eight Firms to Develop and Produce V2V and V2ZI Communications
Dewvices
AWEArGS Nave Deen Made 10 The Following Conractors:
= AuloTalks Ltd
Cohda Wirsless

- ITRI's Onboard equipment (OBE)

Denso Intermational America, Inc

e ]  is Selected by USDOT IntelliDrive
Program in 2010

PR e =TT
- SIemens INoustry Inc
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= ITRL Activities in Europe

» ITRI is experienced in European V2X
projects

e SCORE@F is the largest French field
operational test for improving traffic flow
and traﬁic Safety in Europe @ SGDRE@F ............ : -.-. --------- .E

e 2010/09/01-2013/03/31, €5.6 Million
¢ | ed by Renault wit 19 partners
e |TRI joined the project via INRIA by

providing the IEEE 802.11p radio solution | == =M
as well as the corresponding driver software : jmes ..~ er
to help boost the progress of the project e ‘!w k %
: | [aEs] ) (== 'E‘I;émm AREED e
e 4 “f‘:__

» We are looking for further
partnership and cooperation in
Europe

Copyright 2014 ITRI 24



~ TR ITRI Technology Promotion
with Europe

 |ITRI Hosted European Satellite Navigation Competition
(ESNC) in Taiwan

: L e EU increase ITRI Galileo Pro Prize
Taiwan initiated

First o * ITRI host and organized connected
participation in

launch vehicles prototyping competition
ESNC P yping P
* ITRI created a new competition * ITRI won the
TRl ey Theme “Smart Moving” in Switzerland region
201z Regional Challenge championship
ey * ITRI launched new prototyping

competition (Galileo Pro)

Copyright 2014 ITRI 25



P: TR Outline

e ITRIV2X Development and Vision

— Standard Activities in EU and US

Copyright 2014 ITRI
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P: TR Participation In Intern tlonal IEEE
anndnrd ’Ap \/|1- ALEL

S’ LVAT T A vV ikl

e |EEE 802.11p/1609 standards activities (2008~)
» Comments accepted in P1609.1/.2/.3/.4/.6

e |EEE 802.11ai/aq standards activities (2012~)

e ETSITC-ITS standard activities (2010~)
» Comments accepted in WG1/ WG3/ WG5

» WG1 WI Rapporteur: Facilities Layer Communication
Congestion Control (Dr. An-Kai Jeng)

» WGS5 Vice-Chair: Dr. Huei-Ru Tseng

Copyright 2014 ITRI 27



ITRI IEEE P1609 Standard Activities
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« WAVE/DSRC protocol stack

Architectural Guidance: 1609.0

UDP/TCP

)
~—

Transport

- e - = - e e

Data Link

N
N__

~ Y
OSI Reference Model Management Plane Data Plane

Copyright 2014 ITRI
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|IEEE P1609 Standard Status

Standard No. Title Status

IEEE 802.11p | WAVE Amendment Published (2010/07)

IEEE 1609.0 | Architecture Published (2013/12)

IEEE 1609.1 | Resource Manager Scope Change to IEEE 1609.6
IEEE 1609.2 | Security Services Published (2013/04)

IEEE 1609.3 | Networking Services Published (2010/12), Cor 2-2014
IEEE 1609.4 | Multi-Channel Operation Published (2011/02), Cor 1-2014
IEEE 1609.5 | Communication Manager Deferred

IEEE 1609.6 | Remote Management Services On-going (plan for approval in 2015)
IEEE 1609.11 | Over-the-Air Electronic Funds Collection | Published (2011/01)

IEEE 1609.12 | Identifier Allocation Published (2012/08)

Copyright 2014 ITRI
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~ i Participation in U.S. DOT WAVE/DSRC
equipment tests since 2012

 Research Qualified Product List (rQPL)
since 2012

— Allow to supply equipment for the connected
vehicle Safety Pilot Model Deployment and
other Test Bed Installations

* 2012: ITRI's RSE passed all tests (194 tests)

e 2013: ITRI's VAD/ASD passed 91.5% Tests (217
tests)

In-lab & outdoor tests for rQPL

* PlugFest June 2014, Palo Alto

U.5. Department

r ooece — USDOT goals to transition connected vehicle
a
: > technology research toward full deployment

M — Devices are tested for interoperability with
PlugFest emerging standards

Vision

V- TR Bunex iucorme — ITRIpassed SPaT/MAP, CSW, IPv6 Gateway,
DENSO %Savari ~wviti VSD (Vehicle Situation Data) Messages

Copyright 2014 ITRI 30
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e ETSITC-ITS WG

TC-ITS

WG1: Application & Facilities Layer

WG2: Management Layer

WG3: Network & Transport Layer

WG4: Access Layer

WG5: Security Layer

Copyright 2014 ITRI

ETSI TC-ITS Standard Activities

Applications

¢t !

Niels Peter Skov Andersen i

(Anemone Technology, DK)

Facilities

¢

Lan Lin w63

(Hitachi Europe Ltd.,FR)

Networking & Transport

¢

e
Knut Evensen

(Q-Free ASA, NO)

Andreas Festag
(NEC Europe Ltd, DE)

Christoph Woeste
(BMWi, DE)

Brigitte Lonc
(Renault SAS, FR)

Security

31



gL - ETSI TC-ITS Standard Activities

« TS 103 141 Facilities Layer Communication Congestion
Control

— Draft updated by ITRI with
functional blocks architecture

— Compatible with existing DCC
specifications of other layers

— Ongoing work of coordinating

with STF 469 |
e TR 102 893 Threat, Vulnerability —
and Risk Analysis (TVRA) Revision |
— Contributed by ITRI to improve the ocerg e e ey
revocation process, and clarify the - | e oceseowee coreaon
procedure after detecting misbehaving +
ITS-S cecrr

Copyright 2014 ITRI



AL Participation in European ITS-G5 equipment
interoperability tests since 2011

 ITRI passed all mandatory tests

Event Date & Location Companies Test Scopes
GN, CAM, DENM
e 7 TR SIEMENS HITACHI
ug eS S ..0 + ‘J‘—
%, CohdaWirel
Nov. 11-18, 2011  DENSO *%; Cohdalircless Vg gy

Helmond, Netherlands EIONDA NEC PEEK vector’
(Hosted by TNO) — =2
oome ‘are nordsys

i Rt i e Bascia

* GN, BTP, CAM, DENM,

2nd Plugtests R
Jun. 11-15, 2012 ” I usctogy SIEM ENS HITACH' -

Versailles, France DENSO *: CohdaWireless

(Hosted by IFSTTAR) kapscC/7 ~ NEC g/ﬁ;;ljc BIINRIA

« GN, BTP, CAM, DENM, GN
Security
3 Plugtests P BL... EiUnex (Foectaiss HITACHI

Bridgin

Nov. 25-29, 2013 DENSO " CohdaWireless mic NEC

Essen, Germany  yancr > SIEMENS Gl bod

(Hosted by Cetecom) vackor = Fraunhofg: commsignia

Copyright 2014 ITRI



P: TR Qutline

e ITRIV2X Development and Vision

— Next Step in Europe

Copyright 2014 ITRI
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ITRI Participation in Horizon 2020

r Industrial Technology
Research Institute

e Contribute ITRI V2X solutions to join European ITS
development

”
2,% . ¢ &
ej;q, . o Intelligent NP
¢ o
“Ssip, 4, Transport Systems e? Ao
Ong 2%
o0
Uy (o)
qua[fty o g
€ = safe™
noi;e g Q
o E’ security
climate 8 c
resilience 1 a
° c Srowing
g 8 3 ransport needs
Standard Procedures Integrated Environments sea‘“\es wn i
e Fro 0P
\) i
é‘o ehq,.
IWCU Roadmap o Nege
_Cweuio (weuz0130 ) (DsReCard ) (wcu4o I ER .. (WCUmini__) '\ogv;‘zgé\'d °o°@
%
%

AR oy mieu > 6 wWeu o EmiHear Tonl For USBOT Brojeacks Maduie Balutian VIR Balution °° @ A
| - . s % %
- L 7,
. 3 s | =) po— & sustainability %
i @) ;

%,
' [ )} [ ) () R )
/o » s £ S
2009 2010 2011 2012 2013
= Sy IFFF » Suppon IEFE &7 11p » Downsizre wilh & Dwwmersion 0cm 1 " &7 110 e wilh ® Lumension. 9. fcm x
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The 7th ETSI TC ITS Workshop

ETs.'Siu?r::lurds
I s on the move

 The workshop focuses on Cooperative ITS and Standards, how
standards match the ITS deployment activities, testing and certification

as well as future aspects for standardization

* |TRI expressed willingness to host the next (7!) ETSI ITS Workshop
nearby ITRI Netherlands Office

— ETSI members accepted our proposal to host the workshop in ETSI TC-
ITS #14 Meeting on April 10, 2014

e
4-6 Feb 2009 Sophia Antipolis, France ETSI
2 10-12 Feb 2010 Sophia Antipolis, France ETSI
B 9-11 Feb 2011 Venice, Italy Telecom ltalia
A 7-9 Feb 2012 Doha, Qatar QuUwWIC
. . Austria Tech, ASFINAG
th - ’ 3
5 05-06 Feb 2013 Vienna, Austria Kapsch TrafficCom
6t 12-13 Feb 2014 Berlin, Germany ETSI
—th 2597 Mar 2015 Helmond (Automotive Campus), ITRI
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L Concluding Remarks

v ITRI provides complete V2X solutions for foreseeable needs
of future connected vehicles market

v ITRI is looking for further partnership and cooperation in
Europe

— Provide V2X technology to boost European ITS development and
accelerate European ICT innovation

v ITRI is ambitious to realize the next generation ITS and ICT
development in Europe, enhancing new technology, services
and business opportunities

v Welcome to the 7" ETSI TC ITS Workshop at the
Netherlands Automotive Campus!

Copyright 2014 ITRI 38



