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Table 1 The Clustering Coefficient and Characteristic Length of Local Retina Network

n ny nr k Cir Lir CRandom LRandom
285 32 4 2.86 0.29749 22.14597 0.01005 5.37347
285 24 7 2.64 0.21838 17.10413 0.00926 5.82582
285 18 11 2.47 0.16041 13.31864 0.00867 6.25075
285 16 13 2.41 0.14129 12.05523 0.00847 6.41381
285 12 19 2.30 0.10332 9.52371 0.00808 6.78023
285 9 27 2.22 0.07502 7.61683 0.00778 7.09755
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Table 2 The Clustering Coefficient and Characteristic Length of Lamprey Neural System

n Ceel CRandom Lezl CRandém

800 0.31860 0.01026 29.27325 3.17597

k3R W-S LR BREAIR 2 WBIE, LRSI RS AT AL Y BH /MRS,
BI-CABAREHE RS P B ATHRE SIS, M FAMFHIN, RS RRERNERAKY, A
TR 7 PR /N 5 90 S A T 53X R 947 B0 3 EL e .

3 &

AXEEARAMEHLSRLEH WLC BUEM W-S /MR FEQSE, FRERESST
REA-LRBAENLRENER. WLC HBEMT BRX RS KRG AA SN RIBA &
BHAGRABEEE WS MAMENHERBRREAPISTRKBR, XENSESE



512 £ 9 B ¥ ¥ 8 mus

RA/MER RBQRE, ATRRAEDRERERARANEBERES. X ENERMTHR
FEREERRE, HHSTE RN REENEA MRG0, SURNS R R R
R fE B BRES, XEEPARIBRT EREYMSRGH NLERFE.

£ 5 X W

{1] T J Sejnowski, C koch, P S churchland[J]. Computational Neuroscience, 1998, 241(4871):1299~1306.

{2] Rabinovich M, Volkovskii A, Lecanda P, et al. Dynamical encoding by networks of competing neuron groups:
winnerless competition [J]. Phys Rev Lett, 2001, 87(6): 068102-1-4.

[3] DJ. Watts, SH. Strogatz. Collective dynamics of small-world networks [J]. Nature, 1993, 393(4): 440-442.

4] HBSHE. ASFRIMS. SRS THEREIR M), XK, REMEiL, 2006.

[5] % J LEFF. BFREFE DR M]. R PRARKEUHRY, 2006

[6] Sten Grillner. Neural Network for Vertebrate Locomotion[J]. Scientific American, 1996, 274(1):64-69.

{7} Li Zhaoping, Alex Lewis, Silvia Scarpetta. Mathematical Analysis and Simulation of the Neural Circuit for
Locomotion in Lamprey{J]. Phys Rev lett., 2004, 92(19):9810611-981064.

{8] Erik Svensson, Joshua Woolley, Martin Wikstrom, et al. Endogenous dopaminergic modulation of lamprey
spinal locomotor network[J). Brain Research, 2003, 910(1):1-8.

(9] Orjan Ekeberg, Sten Griliner, Anders Lansner. The Neural Control of Fish Swimming Studied Through
Numerical Simulations(J]. Adaptive Behavior, 1995, 3(4): 363-384.

[10]L B 348, L K £¥KHX. The Neural Cell and Molecular Biology [M]. New York: Oxford University
Press Inc., 1997, 2nd Edition.

[11] (%) REFRM (Nicholls J G). i BL%#%. #BLWE - AASTRM (M]. db3(. BEdfkE, 2003

12]3%k 9%, ¥EE. W BAM ReRERRMBRZES [J). EWHEFM, 2008, 28(2):257-264.

[13)%ME, LM RANEY Hopfield ATHERSES N EAXRANLREEBEL [J]. WV FER, 2008,
23(1):1-10.

The Code Property of Biology Neural System and
Small World Network

XIE Bin  LIU Shen-quan LI Yan-feng CHEN Shu-chun
(Department of Mathematics, School of Science, South China University of Technology,
Guangzhou Guangdong 510640 China)

Abstract: The paper studies action potential and network properties of retina neural system
and lamprey neural system. The inhibited neural systems, WinnerLess Competition{ WLC)model,
are used here to study the potential spike of retina and lamprey neural system and we obtain the
pattern of their electric spike. With help of properties of Watts-Strogatz small world network,the
indexes of clustering coefficient and characteristic length of these two biology systems tell us the
massage transmitting of these two neural systems have properties of small world network.

Key words: Small world network ; Retina; Lamprey; Clustering coefficient ; Char-
acteristic length



