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A Contour Detection Method Based on Visual Perception Mechanism in

Primary Visual Pathway

ZHANG Ming-Qi! FAN Ying-Le' WU Wei'

Abstract A new method of contour detection is proposed in this paper according to the characteristics of visual infor-
mation transmission and processing which is based on visual perception mechanism in human primary visual pathway.
Firstly, the spatio-temporal coding of neural information is realized on the basis of the Gaussian derivative function, and
then the texture and background are suppressed by the non-classical receptive field. In addition, we propose a neural
coding that can strengthen the redundancy of visual information in the optic radiation area to enhance the contour in-
formation and robustness of detecting. Finally, primary contour is fed forward to the primary visual cortex to achieve
rapid adjustment of the contour response. In this paper, the RuG40 library is taken for processing, acquiring the contour
detecting result through the non-maximal suppression and hysteresis threshold, and mean values P of optimal parameters
for whole dataset and each image are 0.48 and 0.55, respectively, compared with the ground truth. In addition, the FPS
of algorithm reaches 1/2. The results indicate the new method in this paper can effectively highlight the principal contour

and suppress texture region which will provide a new idea for subsequent image comprehension and analysis.
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Fig.1 The framework of contour detection
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Table 1  Parameters, speed and performance of the different methods in Fig. 4
K5 L3S a P erp ern P FPS
GD 0.20 1.50 0.13 0.30 4
CORF 0.20 0.42 0.30 0.50 3/5
ISO 0.80 0.20 0.25 0.38 0.55 3
buffalo MCI 0.70 0.30 0.18 0.29 0.59 1/22
ISSC 0.10 0.22 0.27 0.58 1/8
NNC 0.20 0.10 0.22 0.32 0.54 1
MNC 0.10 0.30 0.21 0.27 0.64 1/2
GD 0.10 1.29 0.25 0.39
CORF 0.20 0.32 0.29 0.52
ISO 1.00 0.10 0.37 0.32 0.53
elephant 2 MCI 0.40 0.30 0.22 0.30 0.58
ISSC 0.10 0.25 0.30 0.56
NNC 0.20 0.30 0.28 0.30 0.56
MNC 0.10 0.20 0.13 0.36 0.62
GD 0.25 1.33 0.18 0.45
CORF 0.20 0.41 0.29 0.50
ISO 0.60 0.20 0.29 0.27 0.58
golf cart MCI 0.90 0.40 0.23 0.28 0.62
ISSC 0.3 0.30 0.30 0.55
NNC 0.10 0.30 0.27 0.29 0.57
MNC 0.10 0.40 0.26 0.24 0.62
GD 0.25 1.33 0.18 0.45
CORF 0.30 0.55 0.14 0.58
ISO 0.90 0.10 0.21 0.27 0.61
hyena MCI 0.60 0.50 0.19 0.22 0.65
ISSC 0.20 0.28 0.24 0.59
NNC 0.20 0.20 0.30 0.24 0.59
MNC 0.10 0.20 0.21 0.27 0.64
GD 0.20 1.77 0.15 0.25
CORF 0.30 0.67 0.32 0.45
ISO 0.80 0.20 0.32 0.51 0.47
lions MCI 1.00 0.50 0.48 0.29 0.50
ISSC 0.3 0.45 0.30 0.48
NNC 0.30 0.30 0.45 0.31 0.47
MNC 0.70 0.40 0.45 0.28 0.51
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Fig.5 Quantitative comparison of various models on the whole RuG40 dataset
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Fig.6 Box-and-Whisker plots of the performance of the ISO (denoted by I), the MCI (denoted by C), the ISSC
(denoted by S), the NNC (denoted by N), and the MNC (denoted by M) for six random test images of multiparameters
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