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Figure 1 The principle of radar angle measurement
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Figure 2 Target vehicle lane changing in adjacent lane
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Figure 3 The speed of the vehicle in the same lane
greater than the target vehicle
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Figure 4 Deceleration driving or stopping condition

of the target vehicle
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Figure 5 Warning algorithm
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Figure 6 The structure of hardware

2.2 ESREHE

B IR B H AR S 28 2 BE A R AL RS E
PEAT A/D SRR, AR SCR I E I 4 ik & ADC §%
e, Jf il DMA JEAT B iz o RAESTRE ,
RIS AN EY SR SUE S R S LS I Ik
FIR 77 il 98 3¢ f Bt FFT 28 4 15 i 2 A6
Bk

A B ph BRI DR B R DA ER DL B2k B S 1
F18y g A MR P i v 0 B 0 A RORS L AR
K MATLAB #24£ 49 filterDesigner T. B8 #E47



16 Mk

FIR 77 38 J& 9% #5151, 7 s BCR H Hamming % , 3§
WS BECH 55, RAEN R 96 000 Hz, 38 4 4
& 400~20 000 Hz, Bfi% i1 58 B 1 8 I 7% 3 itk
A Simulink $EA705 3, B 7 b 75 2 8T 100 Hz
1 kHz 1 30 kHz (R & 8, T 7 W ug Uk o 1
%o iESRER, i ES T 1 kHz (1915
5, Ak T E A Y A A S B R, W0 2D 5k
TR R T WU AR

T

| RN AAAAAARRND] TN TARNN TN

A AR
UMV (L HHHHHHHHTTTTT

AL VI
A e
AR AR AR ARTTHARRA RN ARMHAA

A AR AR AR

.

{ I NARAN
AR RN AR

[
i

B7 REMEREITL
Figure 7 Waveform comparison before and after filtering
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Figure 8 Comparison before and after FFT
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Figure 11 Three experimental schemes
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Figure 12 Position distribution of static target
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Table 1 Detection results and error analysis
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Figure 13 Position distribution of dynamic multi-target
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Design of Vehicle Forward Collision Warning System Based on
Millimeter Wave Radar
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(1.School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China;2.Zhejiang Chuangli Auto-
motive Air Conditioner Co., Ltd., Longquan 323700, China)

Abstract; In order to study the feasibility of millimeter wave radar for vehicle forward collision avoidance de-
tection, a forward collision avoidance device was designed based on 77 GHz millimeter wave radar. Aiming at
the low frequency leakage wave signal and high frequency interference signal, the device used analog signal
processing module and other hardware systems for preliminary filtering. On this basis, the distance and speed
of the target were obtained through the processing of FIR digital filtering, FFT transform, constant false alarm
detection and other digital algorithms. At the same time, a multi-stage pre-warning model and method was con-
structed based on millimeter wave radar azimuth detection principle and driving safety distance model for the
forward collision condition of passenger cars on structured roads. Road test showed that the distance detection
error of the device designed for static target was 4. 5%, and the maximum error was 5% for detecting two dy-
namic targets at the same time. Therefore, it was feasible for 77 GHz millimeter wave radar to be used in the
design of vehicle anti-collision warning system.

Key words: millimeter-wave radar;early warning algorithm ; front-collision system ;safe distance model;signal

processing; road test



