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Analysis of dynamic binary neural networks

based on evolutionary computation
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We consider evolutionary synthesis of permutation binary neural network characterized by global

permutation connection and local binary connection. The network is simple version of dynamic binary neural

network. Although the networks are simple and the parameter space is small, the networks exhibit various

periodic orbits of binary vectors. Since analysis of all the periodic orbits is not easy, we focus on globally stable

periodic orbits such that almost all initial points fall into the orbits. We present a simple search algorithm for

globally stable periodic orbits. Applying the algorithm, we have clarified that permutation binary neural

networks generate a variety of globally stable periodic orbits.
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CNO:w;, = (—=1,—1,—1) CN1:w; = (-1,—1,+1)
CN2:w, = (-=1,41,—-1) CN3:w, = (-1, +1,+1) (2)
CN4:w;, = (+1,—1,—1) CN5:w; = (+1,—1,+1)
CN6:w;, = (+1,+1,—1) CN7:w; = (+1,+1,+1)
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Step 1 (¥1H1L.):
EP=0L$%. MMAKE L, -, 0l }& T v & Nk
KT %, 2L, wIIERIIE TEER L9 5. pIIFER
% F(05) CiFlid%. GBPO %4 k9 AKX EP (2B
T5. g=1-7%. g=1TOMEKLIEIMMBTH 5.

Step2 (F-MEADEK): For k =1,--+,15, do

CRIZZEIRE R AWML, TEEEERT D, Z2RER
%, FUFATBRIRENTZ 2 DOEZROKZHTHSH. 2O
DER O L o TH S IVl & HER I L7 fEE
NFEETHD. WIZTFEEEZF (o) & - TR 5.
H L, FEED GBPO # AT HEETHIIE, D
K% EPIZBINT 5.

Step3 (FIHAE K D EIN):

T U — MREEEIE 21T 5. FHiIi B S AR
2B EAIMAEOE R E R IERERE 5. £z, EP 2D
Memax O EE 7 2 & 2R L, Z ORI ONTH
WA E+5. b L, EP DEEDED M, qr AT
DFEIE, EPITREFESN TV A ETOEEEZBIRL, %
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