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Key technology research of car collision avoidance
system based on image distance measurement

Gao Hongwei'”  Wang Hui' Liu Yuying' Yu Yang'

(1. School of Automation and Electrical Engineering, Shenyang Ligong University, Shenyang 110159, China;
2. State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The key technologies which based on the technology of image based distance measurement are researched for the avoidance of
automobile collision. Firstly, according to the principle of relative motion and assume that the image distance measurement test-bed is
moved to collect images along the direction of the optical axis, and then the improved SIFT matching algorithm which is well used for
image matching to obtain matching points. The world coordinates of the matching points are calculated to obtained distance value.
Secondly, the validity of distance measurement principle is demonstrated by experiments. Finally, the image based distance measurement
technology is applied into the automobile collision avoidance system. The error average of measurement system is 8. 507 7 mm, the
practicability and validity of the whole theme are proved by experiment results.
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Fig.1 Schematic diagram of camera movement
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Fig.2 The images before and after camera movement
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Fig.3 The imaging of camera movement
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Fig.4 The imaging before camera movement
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Fig.6  Schematic diagram of camera and object location
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Table 1 Image coordinates of fixed focal length

distance measurement ( Pixel)
VERE A VG o5 UG AR A ( BB/ R R )
5, (543,290) (548,328)
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3 (549,308) (555,272)
Sy (527,323) (532,293)
55 (594,328) (603,300)
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Table 2 Experimental results of fixed focal length

distance measurement (mm)
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(a)Schematic diagram of distance measurement system
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Fig. 10 Schematic diagram of system and flow chart
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Table 3 Experimental results of fixed focus vehicles

distance measurement (mm)
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