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A vehicle anti-collision system based on FMCW radar ranging
LIU Junhui, CHEN Hongbin
(School of Information and Communication Engineering, Guilin University of Electronic Technology, Guilin 541004, China)

Abstract: Aiming at the frequent traffic accidents, the driver encounters a potential collision is not timely, a vehicle anti-colli-
sion system is designed based on radar ranging. The system uses 24 GHz radar sensor for the front-end signal transceiver
module, floating-point DSP chip as the core sampling and processing of data. Radar uses a continuous triangle wave frequen-
cy modulation and applies Chirp-Z algorithm for spectrum refinement of radar beat frequency signal to improve the range ac-

curacy. Simulation results show that the system can effectively get the distance and the relative speed of the vehicle in front,

and achieve security warning.
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Fig. 1 FMCW radar work under stationary target
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Fig. 2 FMCW radar work under moving target
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Fig. 4 system structure
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Fig.5 System software process
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Tab.1 Simulation data for three distances and speeds
FEE/ R/ fFEME/ EEE/ R
m (kme+h!) m (km+h™ 1) iRz 2
90 100 89. 36 100. 71 0. 64 0.71
120 110 120.12 109. 86 0.12 0.14
150 120 150. 88 119.02 0. 88 0.98
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Tab. 2 Simulation data under Chirp-Z optimization

HEeg/ B/ fFEEHEE/ FEEE/ B R

m (kme+h!) m (km+«h™ 1) ®ZE IR 2

90 100 90. 26 99. 85 0. 26 0.15

120 110 120. 07 109. 96 0.07 0.04

150 120 150. 24 119.98 0. 24 0.02
5 HRIE

B scil e el H ol 2, &3k 7 —Fh L 24
GHz 5 i5 b B8 Wt & B He, 3% A& DSP i A
TMS320F28335 M 4% L kb ¥ 2% B9 245 40 By fl 4 & 45,
Jfid it Matlab X R GRS HAT T B UE, i 5
SRR Mg = MR 0 R IA U R BRI
Ty b R BOAS 42 5 R0 4 B 24 B RAR X 42 58 5 W] st T
SR E) R 1) BRI o 38 B8 A7 7E — 58 W35 22 5 76 AN 3R
BB LT . Chirp-Z REHE M BERS E . X T35
HE BT IR RGN T BB B T2 B AR X ] 2
e O PR 32 R O R R R . N — 25 ) ] ek 2D 1
N AT, I AE S PR IR B AT A, BE A
TR AR A Bt DR ARG T, 22 49 B i 4R R G AE R R U
WA R g2 .

e e
(1] BB, SR KE T ERR TR SRR
(I 3 FEHLT & ,2006,23(12) :239-243.



354

(= NC R SR R NS = 5 T4

2016 4F 10 H

[2]

[3]

[4]

[5]

[6]

WU Yurong, WANG Congling, LI Xunbo, et al. Study
on automotive anti-collision radar system and its signal
processing algorithm[ C]//IEEE of International Forum
on Information Technology and Applications,2009:586-
590.

EUGIN H,KIM Sang-dong, CHIHO P, et al. Automo-
tive FMCW radar with adaptive range resolution[ C]//
Second International Conference on Future Generation
Communication and Networking Symposia, 2008: 130-
133.

B ZORPORE P s Bt 5 S ID]. B
b E R B LR R 55 1E B BORBIESEIT, 2006 :5-6.
PG PRI, THUR. ST DSP Ry VR 4 B A Gk M H
FS AL B[] A T4, 2007,37(5) :628-635.

CAUCE I 7 o R AR SN U BBl = I B S 2

[7]

(8]

(9]

[10]

[11]

[12]

WE5E,2001(2) :38-40.
ZETRGH R SRR AR R T M)
RE,2013,35(12) :31-37.
XUR A 2 T oR, 55 IR R R R L W%
BT B R = (A SRBA D 5 2004 ,44(5) 1697~
700.
THE. 3T DSP 7K 4 B fil & ik {5 5 A FE A B0 5 5
BLD]. 76 % . 75 % d FRHE K 2%, 2014 :12-13.
224, X . 24GHz R4 9 4 75 35 B b A A5 5 b 28 e i
B[], AL B . 2014,33(1) :56-59.
i M. FMCW B 48 75 K 2 45 rho {5 5 A 20 070 20 44
KEHARVIFID]. &8 AL Tk K% ,2013:18-19.
FRALIA, T X IC, [ AR SR A Chirp-Z ZE #6425 LFM-
CW 35 By 0 15 2 85 B2 [ . 15 5 4L #2. 2002, 18(2) :
106-112.



