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Fig.2 The small-woridness S of global network in V1
K 1H,fE5<ae<50,3<b<5 RN, VI
DX 7 B 0 28 /) T SR R 8 B0 S > 1, SR B /)
A A REE. B2 L fE 3.5 <b <405 Bl
PLGE ) 45 1 B/ SR 5 b < 3 O 52 4 i T M
2% 5b >4 5 W, 2% 4 2R 7 /Y AR H D
W 2 .
K264 A VI X B AR B, B E S/
b=4,a =50 B2 AT YL 45, a3 s
K3 (a) R iR oy 1y RUEIE I, | 3 (b) FoR
BE PP A B0 2 AR KR RS B L E A
945 A K C = 0.282 , BEHLIEHCY A 3, Hedmdd

=

(b) AR

() REEZE

3 UREEEMUMNEE
Fig.3 Simulate network graph of visual cortex
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Fig.4 Curve of small-woridness characteristics
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Fig.5 Curve of average wiring cost
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Fig.6 Curve of cooperative density changing under

different memory lengths
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Fig.7 Process of collaboration cliques generated

by game time steps
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Research on Evolutionary Game of Visual Cortex Networks

LU Peng'?, ZHANG Wei', LI Yaping', LIU Sujie'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Collaborative Innovation Center of In-
ternet Medical and Healthcare in Henan, Zhengzhou 450001, China)

Abstract; Research on vision from the perspective of network was a new direction. There was a contradiction
between transmission efficiency and wiring cost in visual cortex network. Based on the principle of economy,
the evolutionary game laws were proposed between the cost and efficiency under the limitation of energy by
simulating the visual cortex network. The visual network model was built upon the sulci of 15mm in V1. The
heterogeneous evolution of the visual cortex network confirmed the existence of contradiction between informa-
tion transmission efficiency and wiring cost. The collaboration cliques generated by mixing the dynamic game
strategies of efficiency and wiring cost validate the evolutionary game laws. The evolutionary game laws showed
that there existed a dynamic evolutionary mechanism of class complex network in visual cortex network, and
provided a new way for ordinary vision information management.

Key words: visual cortex network; transmission efficiency; wiring cost; evolution; game



