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Method and realization of significant target recognition and distance

ranging in the binocular stereo vision under low illumination

Wan Yilong, Bai Lianfa, Han Jing, Zhang Yi

(Jiangsu Key Laboratory of Spectral Imaging & Intelligent Sense, School of Electronic Engineering & Optoelectronic Technology ,

Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: A calibration method based on the principle of a non parallel ranging model was presented to
obtain the parameters of the binocular stereo vision device. The ranging error caused by the non parallel
optical axis and the measurement error of optical center distance were decreased. In order to slove the
problem that there were lots of error matching pixels and target recognition rate was low under low
illumination in the binocular stereo vision, the threshold selection method which combined the maximum
entropy and change of light intensity was proposed to extract significant object, the recognition rate was
improved. Finally, the significant target recognition system was build. The results show that the binocular
stereo vision device, utilizing the method of camera calibration and threshold selection proposed in this
paper, has a higher target recognition rate and ranging precision under low illumination.
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Fig.1 Sketch map of binocular vision ranging
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Fig.3 Calibration image pairs
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Tab.1(a) Data of system calibration(left camera)

Length of image Length of image Real Calibration
m,/pixel my/pixel length parameter  Average
(,=240 cm) (u,=150 cm) Alcm fldx
501-328 586-311 45 932.843 1
482-385 558-403 25 933.2069  932.926
520-463 619-529 15 932.727 3

x 1(b) REEHRE L HE(HEMN)
Tab.1(b) Data of system calibration(right camera)

Length of image Length of image Real Calibration
my/pixel ms/pixel length parameter  Average
(,=240 cm) (u,=150 cm) Alcm fldx
431-258 498-222 45 927.1456
411-315 466-313 25 927.6632  926.498
449-391 527-434 15 924.685 7
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Tab.2 Parameters of camera
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Tab.3 Measurement results

Di s;)grity Measur/i(:nva]ue z Real value Z)/cm Precision ratio E
95 152.84 150 +1.9%
70 241.40 240 +0.6%
60 339.86 340 -0.04
56 406.13 420 -3.3%
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Fig.4 Final video signals
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Fig.5 Target vehicle graph and differential image
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Fig.6 Binary image of the target vehicle
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Fig.7 Results of the target vehicle after morphological processing
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Fig.8 Flow chart of the ranging system
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Fig.10 Extraction of salient object
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Fig.11 Interface of ranging system
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Tab.4 Measurement results

Disparity =~ Measured value Real value .. .
Item Precision ratio
Z/m Zy/m
1 28 11.12 11 +1.10%
2 26 15.16 14 +8.29%
3 25 18.53 17 +9.00%
4 23 33.36 30 +11.20%
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