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Saliency computational model for modeling the visual neural feedback mechanism

QIN Li, LIU Haihua

College of Biomedical Engineering, South-Central University for Nationalities, Wuhan 430074, China

Abstract Based on the modulation characteristics of non- classical receptive field of visual cortex neurons, a saliency
computational model which can simulate the feedback mechanism of the visual nervous system is established. The model
takes full advantage of the feedback mechanism of neural network, and simulates the inhibitive and facilitative effects due
to the lateral connection between visual cortex neurons, and inhibits the background noise caused by global motion in the
video image sequences. Finally, the saliency map of the moving object in the video was obtained and the whole moving
object was detected. The experiment results show that with better robustness than other existing computational models, the
saliency computational model which is suitable for the video sequence with motion background can obtain the saliency map
of moving object and effectively achieve the detection of moving object in dynamic scene.

Keywords: saliency computational model; non-classical respective field; three-dimensional butterfly modulate model; neural

feedback; moving camera; moving object detection
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Fig.1 Block diagram of saliency computational model
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Tab.1 F-measure comparison of different models(%)

Video name FOF only FOF+color+prior Our Video name FOF only FOF+color+prior Our
Cars 1 47.81 50.84 49.01 People 1 56.76 69.53 82.3
Cars 2 46.37 56.60 68.30 People 2 85.35 88.40 87.0
Cars 3 67.18 73.57 73.21 Marple 1 65.65 88.25 75.61
Cars 4 38.51 47.96 68.64 Marple2 49.68 60.88 72.13
Cars 5 64.85 70.94 82.10 Marple 3 67.83 70.71 76.32
Cars 6 78.09 84.34 86.16 Drive 30.13 61.80 68.42
Cars 7 37.63 42.92 67.90 Forest 19.48 31.44 35.21
Cars 8 87.13 87.61 88.45 Parking 43.47 73.19 75.12
Cars 9 68.99 66.38 60.41 Store 28.46 70.74 68.02
Cars 10 53.98 50.84 48.12 Traffic 66.08 71.24 69.59

FOF only: The results of FOF segmentation; FOF+color+prior: The results of segmentation that combines FOF with color appearance

and prior models, which proposed by Narayana, et al""”; Our: The results of saliency computational model proposed in the study.

(5% k]

[1] RAUDIES F, NEUMANN H. A neural model of the temporal
dynamics of figure- ground segregation in motion perception [J].
Neural Networks, 2010, 23(2): 160-176.

[2] RICHE N, MANCAS M, CULIBRK D, et al. Dynamic saliency
models and human attention: a comparative study on videos[C ]/
Computer Vision-ACCV 2012. Berlin: Springer-Verlag Berlin
Heidelberg, 2013: 586-598.

[3] SEO H J, MILANFAR P. Static and space-time visual saliency
detection by self-resemblance[J . J Vis, 2009, 9(12): 1-27.

[4] CULIBRK D, MIRKOVIC M, ZLOKOLICA V, et al. Salient motion
features for video qualityassessment[J ]. IEEE Trans Image Process,
2011, 20(4): 948-958.

[5] ITTIL, KOCH C, NIEBUR E. A model of saliency-based visual
attention for rapid scene analysis[]]. IEEE Trans Pattern Anal Mach
Intell, 1998, 20(11): 1254-1259.

[6] PETKOV N, SUBRAMANIAN E. Motion detection, nosie reduction,
texture suppresion and contour enhancement by spatiotemporal Gabor
filters with surround inhibition [J]. Biol Cybern, 2007, 97(5): 423.

[7] &350, £ K. WEORELEAY B AKES I TR L5454 T 1K )4 7% 1)
BaaF e [T] F B, 1996, 26(1): 54-60.

LICY, LI W. Space generalized characteristics of the IF sub-regional
structures and sub-regions on Cat's V1 neurons[ J]. Science in China,
1996, 26(1): 54-60.

[8] ¥, MK, B T, F. B BALEEEEIH 6953 3 Z Ak
MAER[T]. 3 HALTAZ. 2014, 40(6):132-137.

ZENG J, SHEN X G, GAO Z Y, et al. Motion obiect detection model

simulating primary visual cortex attention mechanism[J ]. Computer

Engineering, 2014, 40(6): 132-137.

[9] LEVITTJ B, LUND J S. Contrast dependence of contextual effects in
primate visual cortex[J . Nature, 1997, 387(6628): 73.

[10] JOSHI G D, SIVASW J. A simple scheme for contour detection| C |/
VISAPP: Proceedings of the First International Conference on
Computer Vision Theory and Application. 2006: 236-242.

[11] TANG Q L, SANG N, ZHANG T. Extraction of salient contours from
cluttered scenes| J . Pattern Recognit, 2007, 40(11): 3100-3109.

[12] LI L, LI'Y J. Contour detection based on the property of orientation
selective inhibition of non-classical receptive field[ C /2008 IEEE
Conference on Cybernetics and Intelligent Systems. IEEE, 2008: 1002-
1006.

[13] LI C Y. Integration field beyond the classical receptive field:
organization and functional properties[ J ]. News Physiol Sci, 1996, 11
(4): 181-186

[14] 8%, Tr x|tk 5 1283205 5A(M]. b7 ARG HiR
#+,2004: 53-55.

LU F, WANG H, LIU H C, et al. Information Theory and Coding[ M ].
Beijing: Posts and Telecom Press, 2004: 53-55.

[15]BMS [ EB/OL |. https://lmb.informatik.uni- freiburg.de/resources/
datasets.

[16] VIVID[ EB/OL |. http://vision.cse.psu.edu/data/vividEval/main.html.

[17] NARAYANA M, HANSON A, LEARNED-MILLER E. Coherent
motion segmentation in moving camera videos using optical flow
orientations| C ]// 2013 IEEE International Conference on Computer
Vision. IEEE, 2013: 1577-1584.

(%% BEFHA)



