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Safety Assessment Scenarios for Cyclist AEB
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ABSTRACT

This paper presents safety assessment scenarios for cyclist autonomous emergency braking (AEB)
system. To assess the safety performance of AEB in real traffic situation with limited number of scenarios,
scenario should reflect the characteristics of real traffic collision cases. For this, statistic data of real traffic
car—to—cyclist collision in Korea are analyzed. Many types of accidents are listed and categorized based on
the movement of vehicle and cycle just before the collision. Then, the characteristics, main issues and
limitations of each scenarios are discussed. Not only the test scenario itself but also the cost and time for
the test are very important issues for the test scenarios to actually repeat the test for various systems.
Also, the performance of AEB can be effected by the algorithm of AEB and the technical limitation of the
sensors and hardwares. Therefore, required number of tests, possibility of dummy destruction and other
technical issues are discussed for each scenarios. Based on these information, typical scenarios are
selected. Also, using this information, vehicle speed range, cyclist speed and collision point are established.
Proposed scenarios are verified and modified based on the vehicle test results. vehicle test was evaluated
5 times for each scenarios. Based on this results, final test scenarios are modified and proposed.
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Fig. 1 Type of car—to—cyclist accident
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Table 1 Test scenario for cyclist autonomous emergency braking system

BCN-U BCN-0O BCN-TL BCF-TR BLD
Vehicle Speed 10~60kph 20~50kph 20kph 10kph 20~60kph
Cyclist Speed 15kph 15kph 15kph 15kph 15kph
Obstruction X 0 X X X
Hit Point 50% 50% 50% 50% 20, 50%
Number of Test 6 4 1 1 10
= = - e ' ?
Layout ‘ & KD~ Lt v
{
H e i [WA“ TA\ 1.
1 i g | 8 i
Main challenge in crossing scenarios is field of view Dummy platform
Notes Dummy destruction should not conflict
in high speed condition with vehicle

*BCN-U : Bicycle Crossing Nearside - Unobstructed
*BCN—TL : Bicycle Crossing Nearside — Turn Left
*BCF—TR : Bicycle Longitudinal Driving
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*BCN—O : Bicycle Crossing Nearside — Obstructed
*BCF—TR : Bicycle Crossing Farside — Turn Right

3}0% /‘l‘%ﬂie T 51’3}

%.
S}
ol o 2
FtF EY ofl

Kl O_NL,QE,

oy

l'mlmi:
ngm
G R o

& = Jm Ay _>.L'

of
N

13 Al ZE7} E‘xﬁﬂ HG

SR B
330 Aol AHgHGow, 2 Aol 2 Fh]
M

) A2 A

£ P43,

5.2. &x} g7} Ax

J¥ AaE 7He
vz eof tist AAEE SEst
t}. Table 28 A#HRW F 121

¥, 2% 6719 FEo WIS

N %78 A8 %18 F
Azpe] o2
o AT e AT FAHg

oA 74

icroautobox &7 oA Z'ﬂ°17 |

Sl At Al
¥} Table 29} 2

oh;]_

919 Aas e BCN-U- 50km/h Al 2ol

gag1.00,

ol FAF A

A <180l AENIAE A 19

I X HI9ZH,

M2, 2017



A e ASHIYRSEC] 45871 Aue2 HE

1. GPS/INS

3. Brake Robot

4. Steering Robot

2. COMMUNICATION

.

5. DAQ

Radlo Radlo

wifl Wl .
> @
ye EoER}
& e
HIE-I‘] |:1U| O]@E

B =

Fig. 2 Vehicle and Target dummy moving system

Table 2 Vehicle Test — Result

BCN | BCN | BCN | BCF | BLD BLD
-U -0 -TL | =TR | -50 —20
Target
Speed 15 15 15 15 15 15
[kphl
Hit Point | 50% | 50% | 50% | 50% | 50% 20%
(# of collision)/(# of total test)
=]10] o7 0/7
=
%’ 20 | 0/6 1/9 0/5 0/6 0/5
L 30 0/5 1/7 0/7 0/5
@D
2| 40 0/5 2/5 0/7 0/6
g 50 1/7 0/5 0/5
= | 60 1/1 0/6 0/5
Collision Speed [km/h]
_]w] - -
sl - 56| - - | -
= .
@D
2 30 - 19.05 - -
2,0 _ |87 |
= 36.94
=
% 50 | 45.6 - -
60 | 40.8 - -
Reduced Speed [km/h]
_Jw] - -
D
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3
iz 30 - 11 - -
2ol - 1% |
& 3.06
5[50 | 44 - | -
% .
60 | 19.2 - -
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Table 3 Modified test scenario for cyclist autonomous emergency braking system

BCN-U BCN-0O BCN-TL BCF-TR BLD—-50% BLD—20%
Vehicle Speed 10~60kph 20~40kph 20kph 10kph 20~60kph 40~ 60kph
Cyclist Speed 15kph 15kph 15kph 15kph 15kph 15kph

Obstruction X 0] X X X X

Hit Point 50% 50% 50% 50% 50% 20%

# of Test 6 4 1 1 5 3
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