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Abstract: In order to improve the ability of Advanced Driving Assisted System (ADAS) to perceive vehicles in
the road environment, the information fusion algorithm of machine vision and millimeter wave radar was
proposed to detect front vehicles in this paper. Firstly, the camera and millimeter wave radar were jointly
calibrated to determine their conversion formula using the coordinate measuring machine in the fusion system.
The candidate frame of SSD for deep learning algorithm was optimized to improve the speed of vehicle detection,
while long focus camera and short focus camera were selected for two front images acquisition, the overlapped
images were fused to improve sharpness of small target image ahead. The appropriate threshold parameters of
radar data were determined by radar simulator and the effective vehicle target was extracted. According to these
effective target data, the image collected by the camera was selected and the region of interest was established.
Vehicles in the selection region were detected with the improved SSD algorithm. In the test, the vehicle detection
rate is 95.3%, and the total processing time for single frame image is 32 ms. It proves that the algorithm can help
ADAS system to archieve vehicle detetcion with higher real-time and environmental adaptability.
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Fig.1 Network structure diagram of improved SSD algorithm
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Fig.2 Scale distribution graph of candidate boxes
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Fig3 (a) Long focal length image; (b) Short focal length image;
() Image with fusion processed; (d) Partial image without fusion

processing; (e) Partial image with fusion processed
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Fig.5 (a) Radar detection results in dynamic target simulation;

(b) Influence of Lifetime parameters on radar detection results
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Fig.6 Installation location of camera and radar on real vehicle
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Fig.7 (a) Experimental picture; (b) Data collection
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Tab.1 Image residuals and overall errors of calibration results

Calibration Total X direction image  Residual variance of Y direction image  Residual variance of ~ Total error
method sample size residual mean/pixel the X-direction image residual mean/pixel the Y-direction image  per pixel
Traditional joint calibration 1 000 0.2364 0.0982 0.2863 0.0992 0.3712
Proposed method 1000 0.1852 0.0568 0.1983 0.0613 0.2713
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Fig.8 (a) Data interaction between camera and radar;(b) Vehicle test

results

20210446-6



s Gk A2

% 64

www.irla.cn % 51 %

32 FERSHEREN
2 PR T T A R B AR I, A5 B RE A e
SR RN AR 2 38 R AR 48 4 18 BE 250 0.2~80 m Y [Fl i
B AR ZE AT R I, 8 A SR AR R W] R R AT 1Y
2000 5K AL 34T H 5 4 ARSI, SR 4 A DU
I #i % (True Position Rate, TPR) Fl 1% £ % (False
Detection Rate, FDR) X 5.3 0 A 2 M AT PF e, o

/N W

TPR=TP/AP 3)
FPR=FP/(TP+FP) )

s TP g 43 ZE ARG I HE 1) B9 8 AP Sy 5B 43
HIK 0 SEG FP ORI 2R R R AR B

%2 W5 B G BIRTEAR R RS T f R
S5, TEWE R L B R A A G IR IEOL T, X T B
BRI HERR R 53 5E 2] T 95.3%. 93.8% F191.7%,
KR 0N 0.3%, 0.4% F1 0.6%, A H T 1L & 4%
TGRS ) o AR LUBR T, SEI TR U H AR RN
B IR, BT 4T 49 A BRI ] A 32 ms, ATl A2
B2 B R e Y SE R TR R o

R 2 EWGNEREN LR

Tab.2 Comparison table of vehicle detection accuracy

Vehicle Detection accuracy Detection accuracy Detection accuracy of Fusion false
Weather .. . . . .
number of Ladar of vision information fusion detection rate
Sunny 3328 86.3% 87.2% 95.3% 0.3%
Cloudy 1896 88.5% 83.6% 93.8% 0.4%
Night (Illumination) 1275 89.2% 80.4% 91.7% 0.6%
4 _Q_E -L/e sis & Machine Intelligence, 2015, 39(6): 1137-1149.
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