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A Robotcar-based Proof of Concept Model System for
Dilemma Zone Decision Support Service
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ABSTRACT

Recently, research activities to develop services for providing safety information to the drivers in fast moving vehicles based
on various wireless network technologies such as DSRC (Dedicated Short Range Communication), IEEE 802.11p WAVE
(Wireless Access for Vehicular Environment) are widely being carried out. This paper presents a proof-of-concept model based
on a robot-car for Dilemma Zone Decision Assistant Service using the wireless LAN technology. The proposed model system
consists of a robot-car based on an embedded Linux OS equipped with a WiFi interface and an on-board unit emulator, an
Android-based remote controller to model a human driver interface, a laptop computer to run a model traffic signal controller
and signal lights, and a WiFi access point to model a road-side unit.

Key words : Public Safety, Protocol, Emulator, WAVE, Dilemma Zone
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(Table 1> The RSU broadcast message format
of the dilemma zone decision
support service protocol

Fields Meanings Data Type
Signal Signal Color char(l byte)
1: Red
2: Orange
3: Green
Time Remaining Time of unsigned int
Current Signal (2 bytes)
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(Fig. 1> Conceptual diagram of various distance
metrics

(E 2) Z+ 7Helgtel ™ol 2 AHlita
(Table 2) Definition and formula of each
distance metric

DISt" Definition Formula
metric
Distance to be Xog = v x Tpy—L

a traveled by a .
Df:arance vehicle in | L length of a Vel}lcle(m)

istance green light | speed of a vehicle
Green(X,) until yellow TRA: remaining time of green

light is up light(sec)

Distance to be | X = v x (Tgq +y)=(W; +L)
Clearance | traveled by a | W=distance(Ls, L7)

Distance vehicle in | Lo stopping location
Yellow | yellow light |7 end of intersection

(Xy) | until red light | v: remaining time of yellow
is up light(sec)

Distance to be
traveled by a )2
vehicle taking | X, =tppp XV+———
into accountg ’ PR.T. 2(d+G-g)
Stopping | the stopping | PR cognitive response
Distance | deceleration of | time(sec)

(Xs) 3.05mys” d: stopping deceleration
proposed by (3.05mys")

ITE and G: longitudinal slope
cognitive | & gravity
response time
Distance
traveled by a
. - 2
Breaking vehicle until a X, = tppp xv+ v
. complete stop 2ug
Distance i dri
(X): atter ? Ver | g average friction coefficient
applies an on a dry surface(0.8)
emergency
break
Xp > X), 54T AsoAE AAA oldo] HAT
#gonz lee B uA2E FH AS 2
Fole AAT A& A
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if X, > X then Go (clear intersection)
else if X; > X then

if X, > X then Go

else if X, > X then Stop

else Go (with slight acceleration)
else Stop

(a2 2) DREEQo{E Tt TS
(Fig. 2> Intersection clearance decision algorithm
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