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Introduction of RSRC

A Driving simulators of RIOH

S8  Research of our Driving Simulator
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I Introduction of RSRC

B TERITHRE

Traffic Engineering
Design and Research Division

2003

A28 T FEER

Department of Traffic Engineering

R IR EEL IEL. IS T DEn. EEa. DL DN SN S DN SN SNEL. ENN. SN SN SN SN SEEL EN

The first research and consultation
agency for Traffic Engineering &
Traffic Safety Engineering in China
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An integrity traffic engineering and
traffic safety R&D organization with
6 platforms.
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I Introduction of RSRC

the 6 platforms

r N )
RSRC AT IS Y B o B AC I 22 4 AR A0
Road Safety Research Center of MOT
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NCQS|TSF National Center for Quality Supervision & Inspection of
Traffic Safety Facilities
\_ y, _J
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SAC TC223 National Traffic Engineering Facilities (Highway)
Standardization Technical Committee
\ y, V,
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A
FSC Road Traffic Forensic Science Center
\ y, V,
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Hua An e PR B R 7
Beijing Zhongjiao Hua’an Science & Technology Co., Ltd.
\ y, V,
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Key Laboratory of Road Safety Technology, MoT
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I Introduction of RSRC Organizations
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I Introduction of RSRC Human resource

150 professional staff "
(Ph.D)

» About 50% of staff have post gradua 9%
ted degree ’
* About 40% of staff are senior resear

chers or engineers

* Including professional field of traffic ﬁ%%’w .
1 1 1 1 hers)
engineering, safety engineering, veh %
icle engineering, highway engineer-i
ng, structure, economics and psychol

ogy

it
{ Master)
A40%



I Introduction of RSRC

FEW R TA/E (Traffic safety R&D Activities)

°
limly

5 ST 4T, (Key Research Field)
1. ERREZEREEAR

Road traffic safety enhancement technology
2. B BEATE & A WHE X FTIR

Road traffic safety facility and materials

3. EHLLSEITRIMA

Road alignment and traffic capacity research
4. ER[REBMBITRA

Road weather and network operation technology




Introduction of RSRC

‘—~ VAN
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' The main platform:
Provmg Ground of Highway Traffic, MOT |

s G2 4P AR
2.4 square kilometers around.
BH3M%E
Investment: more than 0.3 billion RMB
A5 e 71 78 2 A0 TR £ L
Wide range of tests and experiments on
traffic engineering.




I Introduction of RSRC Our activities
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Our performance

Introduction of RSRC




02 Driving Simulators of RIOH

RIOH DS1 RIOH DS3
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Sound
Monitor System

Driving Cabin



BSZ

Controling System

Driving Cabin

Motion System






History

2007.10 Proposal of building the Driving simulator
Key Laboratory of Road Safety Ministry of Communications PRC

..‘...‘...‘...‘...‘..O‘..O...O...‘...‘...‘...‘...‘..............‘...‘...‘..l‘.

2008.10 Finished the Survey of Driving Simulators used around the word
2008.11 Beginning of the building of the Driving simulator

......‘...‘...‘...‘..................‘...‘..l‘.............................l‘.

2009.12 Driving Simulator Function Design
RIOH & FORUMS8 & INNO work together

............................................................................ o
2010.10 New Function added
Redesign

............................................................................. o

2011.05 Components sending to China
.................................................................. [

2012 2012.03 Start Building

T — —— .

2013.11 Finished and in testing




ilding

IBu

Step to OP Room

Operating Room

Equipment Room

Motion Platform/Dom

(12000)

-----

: Main Gate :

LR \ L LAY
’ A\ A\ \ LA




I System

| AEEEESTA
6DOF Motion Platform

5 WENEIT
Yaw Table
; FARATE g
Vibration Test Platform *""”,mn . Y
T RE
, EEERERAR ST llli B,
Multi Project System | =
g RERR ﬁ“i*:*

Projection Screen
o KITRELENET
X Axis Table

, EWFRG
Sound Sub System

g S

Cabin 1R T T R,

o BTG
Power Supply System

10 =HIFRS. WBTFER
Control Sub System



I Motion System

Rail Systems
Vibration Actuator (4x)

Dome Support Ring

Yaw-Table\A

ACC

6 DOF Motion System

N

Flexible Cable Guides (2x)
Vibration

Wibrabion Actuator {4x)
Connaction Rod {3x)

Motion Computer

6DOF Motion System

Reinforced connection points
for Dome Support Ring (24x)

X-Table

Flexible Cable Guide
(Customer cabling)

‘Yaw Table Platiomm

Floor Mounting Plate with
Raiis and Racks (21)

Bearing and Toothod Ring

Motion Platform

shion (4x) AIC Servo motor with

gearbax and pinion {2xh

Moton Platform with Doma

A/C Servo motor with
Suppaort Ring

gearbox and pinian (2x)
Flexible Cable Guide

(Motion System cabling) Universal Joints (12x)



Vehicles

Roof-Frame Structure Only -

N

Rear Cut

This side will be closed

Cutting Line

CFLS. Power Module

Front Cut



I Monitoring system




I Display system

Passenger Car

g adE =0
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%

&/ A BHOEY

Truck Vs Passenger Car




Controlling

CCD Monitor

-Video Server Computer

KVM

LEal—H—/ Lk

‘ VGA to STP

P

®

-

'l
.
svsTsag, _..-'..0

8 ¥ Barco SIMS

Wall Mount Monitor
- 8 x Display machine

b

Projector ‘—
Control

Vehicle Dynamic

VR Control
LOG Computer
Motion Control
-Motion Computer

System I/O Console

& Monitor Mount Kit

-Column / Bracket

Console Desk

/—2 X seat



Software for Road Design Based on Uc-winRoad
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I Software for Environment Design
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I Facility using with the Driving Simulator
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NDS & FOT Research Facllity
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Function of RIOH Driving Simulator

1. Driver Behavior 4. Driver

Education

5. Vehicles &

2. Road Design HMI Design

3. Road Safety
Assessment ‘ RIOH-8DOF is Designed for all

the Human-Vehicles-Road
Studies.



Driver & Road Studies

Personality

/
& -_— Attitude
\

-
perception _
: Environments Lane width

Shoulder width

N

A

Vertical alignment Median width

Clear zone

Horizontal alignment

Roadside landscape



I Vehicle & HMI Design

FOT Behavior‘ PDT

Driving simulator Redesign

HMI




03 Projects on the Driving Simulator

@ Canada-China Joint Research Program Phase I

Relationship Between the Human Factors and Road Safety in Different Environment - Based on the
DRT studies.

@ Traffic Information Project from the MOT of China

Studies of Drivers’ Abnormal Behaviors — Telephone Using, Looking Around and Driving without
Hands.

@ Canada-China Joint Research Program Phase II
Study on the Monitoring of the Naturalistic Driving Behavior and Protection Methods for the Passengers -
Prevention for the Single Vehicle Road Departures Accidents.

@ Safety Treatment Research for the HongKong-ZhuHai-Macao Bridge Project

An Important Project which still in building.
Based on the Simulation Technology and Driving Simulator , Give advice to the alignment and facility design.

@ Study on the Alignment for Underground Urban Road
Driver Behavior of Different Horizontal Curves on the Underground Urban Road and the Difference
Between Underground Road and On-land Road .

@ Safety Treatment and Traffic Organization of Shenzhen Qianhai Underground Road

A Real Road Still in building.
Driver Behavior of This Road Because of Its Complicated Design Alignment and Traffic Organization.



I Relationship Between the Human Factors and
Road Safety in Different Environment

— Experiment
Stop 109 |siand Tunne! Stop point

Start log \
/ 2 Br\dge *4

Experiment / * : : Island
Start point Stop log

Start log



Relationship Between the Human Factors and
Road Safety in Different Environment

® Difference between the bridge and tunnel

Speed and Changing of Speed : bridge > tunnel.

Lateral distance and Changing of direction :
bridge > tunnel .
DRT accuracy, Response time and Changing

response time : no difference.

® Effect of the RC task

No effect to the speed both on the Bridge and in
the Tunnel, but speed and changing of speed :
bridge = tunnel.

No effect to the lateral distance and changing of
direction both on the Bridge and in the Tunnel.
Leading to a decrease of PDT accuracy, a longer
DRT and a larger DRT SD both on the Bridge and
in the Tunnel, meaning RC task bring troubles for

drivers’ response to PDT.
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Safety Treatment Research for the HongKong-
ZhuHai-Macao Bridge Project

»

Research topics

m  Width of the Medial Divider of the Bridge

m  Driver Behavior on the Island Roads

m Driver Behavior of Entering and Leaving
the Tunnel

m  Stability of Driver Speed on the Whole
Road

m Effect of other Traffic to the Driver

m The Effect of the Facility

m Driver Behavior when There is Some
Accident in the Tunnel or on the Bridge

m Driver Behavior with Different Weather




Safety Treatment and Traffic Organization of
Shenzhen QianHail Underground Road

m Does the Design Alignment of this Road Suitable for Drivers.
m Does the Facility of this Road Safe Enough for Drivers.

m  How to Increase the Visuality of the Tunnel.







