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Abstract: This paper presents an Integrated Risk Management System (IRMS), which is designed to integrate
longitudinal and lateral collision avoidance systems. Indices representing longitudinal and lateral collision risks are
designed. From the designed indices, an integrated control strategy is designed. A collision avoidance algorithm is
designed to assist the driver in avoiding collisions by using a vehicle-driver-controller integrated linear model. The
performance of the proposed algorithm is investigated via computer simulations conducted using the vehicle dynamics
software CARSIM and Matlab/Simulink.
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Fig. 2 Schematic description of lateral collision

LKAS : Lane Keeping Assistance System
SCP : Side Crash Prevention

Fig. 3 Lateral safety control flow
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Fig. 9 Simulation situation

A — o] ————- Vehicle in the blind spot
T T al
0 7 prmrmemem] - No control
| | |
T T T
| |
| | |
-
| | | |
| | | R |
2 I | | [halded I |
0 50 100 150 200 250 300
X[m]
(a) Trajectory
1.5 [ S e I A B
........... |_aneuver
m I | | | | | |
______ TC I T T T [ | | |
x 1 i it ot Netie| It St Al
g e 9 I | T | [ | | |
— I | | | | [
£ o5 SCPONL——: B e e e EE e & |
| | | H A | | | | |
I
| | [ | | | I I |
0 ! ! " | | ! ! )
0 1 2 3 4 5 6 7 8 9 10
Time[s]
(b) Index

I

N

Torque[Nm]

4
Time[s]
(c) Steering torque

g

e e T et it
E | | |
O 15— —F - -+ - -+
5 | | |
73 [ T A A AR R B S
3 1 I | |
— | | |
O 05---r--r--7
] | | |
X 0 | I I
S Y% 1 2 3
m

Lateral Clearance[m]

(e) Lateral clearance

Fig. 10 Simulation situation

98 g Al=" 1509

R T FHE wgstA] g AfriE A
A 5 EZasta A3 AojdHoer Hy =
Fd R A IS BAsHA Fehe A9t
A = du olE WAE] e Ak
of 3 & wtgsto] Aol AHS AA o]k
Frh ols flal 2 Aol e AR A Ap-Aof
7] E% B 54 B4e Tl L HE Ky =

y,
ol
2L
bt
2o

4. Al=go|M

H dugEe A 593 AlEHeld &
Jlo] CARSIM ¥} MATLAB/SIMULINK & &
of AE#olAsAL. 71E Aol aE
2L mdlo] g Eglon 9 o5 ggste] ¥
AEHoldS -3k

AlEd el Fig. 9 ¢k ol &7t o A
AZIA o] Apes T EkA] Kstan 2
A Eshe 43s 7Hgeslnh o AaA
A WA oF 15 = Fol &
Al 2 2 o2 B =
Ahgd B xpEFe] %7
ek Agli= 10m o]t

AlEdolAd A¥= Fig. 10 ¥} 2} 3
E 938 =M E(Fig. 3)ol wel BEE
Aol ol& F3 A%+ HS Fig. 10(b)
o g k. F WU TE UA A
Imanewers TLC, dg o W3t Zzho] A&
= 1 ol 918 Asto = whdste]

= Ql
(e}

M

o

4t o ofo |H
[f 2 o m X

g onl

M -
)
Q‘L
9
o 3L L o o rx

-~
O

t}. 2 A3} Fig. 10(a), (e)ol A 2

¥ A]~®lo] MDPS ¢ ESC HZE 53|
%= ]

5

“
g A S 2

5. 2 8
2 Ao B A9 e dadss N
shalth e AE Tt dA 4R A9 A=s
gstal, Qe AE wEo® Ao ks A3}
Atk T= AVE 9% Ao daelsS Ak
TRARA7] T REARNYEH fLREor, o
& &35to] MDPS/ESC ©] Aloj&= AAskal

Az At Frkske AL FAsoc,



~
N
S
o,
o
"

FFole uF AFdolE, u¥w AW B
9% gl skl B BB 4P AHg,
T8 g Ao,

This work was supported by the BK21 program, SNU-
IAMD, the Korea Research Foundation Grant funded by
the Korean Government (MEST) (KRF-2009-200-
D00003), and the National Research Foundation of
Korea Grant Funded by the Korean Government (2011-
0001277).

P

il
Mo
ok

(1) Motoyama, S., Ohta, T., Watanabe, T. and Ito, Y.,
“Development of Lane Departure Warning System,”
Proc. 7th ITS World Congress. No. 3270, Turin, Italy.

(2) An, X., Wu, M. and He, H., 2006, “A Novel
Approach to Provide Lane Departure Warning Using
Only One Forward-Looking Camera,” Proc. Int. Symp.
Collaborative Technologies and Systems, pp. 356~362.

(3) Moon, S., Moon, I. and Yi, K., 2009, “Design, Tuning,
and Evaluation of a Full-Range Adaptive Cruise
Control System with Collision Avoidance,” Control
Engineering Practice, Vol. 17, No. 4, pp.442~455.

(4) Seciler, P, Song, B. and Hedrick, J. K., 1998,
“Development of a Collision Avoidance System,” Proc.
SAE Conference, pp. 97~103.

(5) Vahidi, A. and Eskandarian, A., 2003, “Research
Advances in Intelligent Collision Avoidance and
Adaptive Cruise Control,” [EEE Transactions on
Intelligent Transportation Systems, Vol. 4, No. 3,
pp.-143~153.

(6) Rimini-Doering, M. and Altmueller, T., 2005, “Effect
of Lane Departure Warning on Drowsy Drivers’
Performance and State in a Simulator,” Proceedings of
the Third International Driving Symposium on Human
Factors in Driver Assessment, Training & Vehicle
Design, pp. 88~95.

(7) Moon, S. and Yi, K., 2008, “Human Driving Data-
based Design of a Vehicle Adaptive Cruise Control

Algorithm,” Vehicle System Dynamics, Vol.8, No.4, pp.
661~690.

(8) Yoon, J., Cho, W., Koo, B. and Yi, K., 2009, “Unified
Chassis Control for Rollover Prevention and Lateral
Stability,” IEEE Transactions on Vehicular Technology,
vol. 58, no. 2, pp. 596~609.

(9) Ruder, M, Enkelmann, W. and Garnitz, R, 2002,
“Highway Lane Change Assistant,” Intelligent Vehicle
Symposium, [EEE 2002, Vol.1, pp. 240~244.

(10) Kaempchen, N., Schiele, B. and Dietmayer, K.,
2009, “Situation Assessment of an Autonomous
Emergency Brake for Arbitrary Vehicle-to-Vehicle
Collision Scenarios,” IEEE Transactions on Intelligent
Transportation Systems, Vol.10, No.4, pp. 678~687.

(11) Hayakawa, Y., Sato, K. and Kobayashi, M., 2011,
“Development of Blind Spot Assistance System based
on Lane-marker Detection and Blind Spot Vehicle
Detection,” Fast-zero, Tokyo, Japan.

(12) Song, J.H. and Lee, W.S., 2008, “Lane Departure
Warning Based On Driver Monitoring,” Proceedings
of 2008 KSAE Meeting.

(13) Rajamani, R., 2005, “Vehicle Dynamics and

Control,” New York: Springer-Verlag.

(14) Hoffmann, E.R. and Mortimer, R. G., 1996, “Scaling
of Relative Velocity Between Vehicles,” Accident
Analysis and Prevention, Vol. 28, No. 4, pp. 415~421.

(15) Ungoren, A.Y. and Peng, H., 2005, “An Adaptive
Lateral Preview Driver Model,” Vehicle
Dynamics, Vol. 43 Issue. 4, pp. 245~259.

(16) Yoon, J., Yi, K., Cho, W. and Kim, D., 2007, “Unified
Chassis Control to Prevent Vehicle Rollover,” KSME
Spring Annual Meeting, pp. 1132~1137.

(17) Hwang, J., Huh, K., Na, H., Jung, H., Kang, H. and
Yoon, P., 2008, “Development of a Model Based
Predictive Controller for Lane Keeping Assistance,”
SAE International, 2008 World Congress Detroit,
Michigan, USA.

(18) Ohta, T., Mimuro, T. and Lee, J., 2002, “Robust
Lateral Control System with Steering Torque Assist,”
AVEC, Hiroshima, Japan, pp. 225~230.

System



