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Cat eye target recognition method based on contour matching
in night environment
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Abstract: To solve the problem that “cat’s eye” target is difficult to recognize at night, a contour matching
algorithm based on normalized central moment is proposed. Firstly, the median filter is used to denoise the image, and
the fixed threshold segmentation is used to complete the image segmentation, so that the “cat’s eye” target is separated
from part of the background. Roberts edge detection is used to extract the edges of all targets. Finally, the contour
matching algorithm based on the normalized central moment is adopted, which is not affected by translation and
contraction. All the circular targets in the image are extracted, and the real targets are identified by area discrimination.
The minimum peripheral circle is drawn for the identified targets, and the coordinates of the center of the circle are
used to locate them. The feasibility of this method is verified by experiments and comparisons of “cat’s eye” images
under different illumination intensities, and the effectiveness of this method is verified by target recognition evaluation
index. Experimental results show that the global accuracy of this method can reach 92.1%, and it can successfully
identify the “cat’s eye” target under different illumination intensity at night.
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Table1 Contour matching and area discrimination results

target number matched-degree pixel area target number matched-degree pixel area
target 0 0.010 698 target 11 0.013 18
target 2 0.016 20 target 12 0.016 20
target 4 0.002 14 target 13 0.007 26
target 6 0.002 14 target 16 0.020 14
target 8 0.010 39 target 19 0.013 18
target 9 0.002 14 target 21 0.013 18

(a) contour matching (b) area of discriminant

Fig. 6 Target recognition algorithm effect
K6 HiRRMECER
3 3o R SCHRE Y R T A — ks rh ot S R R JRE DG BC ARk 5 R R I R B B R 3 B R A G A S DG T B 1 A T
BB B 1 A XS L, SR PR 80 5K AR B AR IEHR, X LA RN 2 FioR .
1% 2 AT, 1T Hough (8128 4 | (5] B 4 73 FASE A DT BC R AT AS [m] J7 10 04 kB, S BSOUU0) A ff R A A, T A SO0
#x2 HBHIRRBEZXITL

Table 2 Comparison of target recognition algorithms

algorithm number of detected correctness number of detected errors accuracy rate/% time/ms
Hough circle transformation 47 33 58.75 1156
roundness discrimination 67 13 83.75 1613
template matching 53 27 66.25 294
based on Hu moment contour matching 74 6 92.5 310
algorithm of this paper 74 6 92.5 227
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Fig. 7 Target location result
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Table 4 Evaluation result

Rpx = (19)

detection false detection missing false positives false negatives
accuracy/%
number number number rate/% rate/%
all images 129 4 7 92.1 10 7
evening environment 61 3 6 87.1 15 12
late night environment 68 1 1 97.1 5 2
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