3103 (et (5199 32500 Slgililogit 9 (giimo 9 (lgoia 9531 &1 of
aY dw guas oA sl (ST Y Sledg 3 (59939 51659

Slatils St
oS gl giaio oINS ¢ T uealS pwiige Bl gl olSils (18 BaSisly pwdige 09,5
Sheils Shudls
S el raio olEES1S (3 meige BSLLSDS oS el grio oSS (B pmodige BaSLESNS

[ VIEN

-
ol adiue plowil 1y goxiner  foe ol (S390grei b ATl Sl slad 30 faad Il (Sl HLUOT gy o 395!
CKlagil gk ileR 47wl o2leads 3951 4 S ol bz o1 45D ST (593 2 it ST 4D Slein 9 g S ey
Cilizen ST Lawgi 9T e (Slgots 1981 (g SASS (51 Wallae B3I (o (Sl AT Lo 13 4TS e JUSL
Lol O rlge (8570 ObLgit 3 ookl b WSA Olgis cod (v 239501 (K 9 S OLBT dawgl .canl ouls &1y
Sl Sl g5 & wisd (S8 T SIS & 2le3s B b i el ol oud 5 (ke LSy S s Sl p
Semrge (Slgh)9 Aed 1T 30 (339 ST sl i 951 33 e ! 38 15 40D el D9l Dgdee 0D (ST
e Bliae 35 & gy (Slghie led o D 4 (PigaT 30 B dadue 0313 ojlarl (Fuwe lghs e 4 9 0392 pBay 4D 53
Ay iy 00 (S1teT e € 51 T Blas 08 47 bg) Slei3g 9 oud 40y AL yiaS Sl slade o 3 T
) .0 pkun Slowl T Curod 30 (&m0 357 515 SIBET Sl 80 oo T Sl Bl 308 & (b9 Sledg N BIOY
o HB Slas b g &7 039 Sad Blus b o lald & Olol (2505 33 wlgie Bodl cnf 1 S 236 Bl
Oblogit 31 ool b dls cul 33 ewwp SBb J1O395 2 Jod BB waodi o8 S pizmen g 485 0L ) igel (sl est
bor 0 OBl 4 0515 Fesly STy AWSA Olgie ood Golgdn w3951 . mlodld Gadad 15 S peeecd (S0l ¢ S 0L
MWSA Olgie codd (5555 Wiz v 3981 dlie ool 50 Gwaeed i 5 oS U b T o5 90 el (SlB0 Sk ealad 4
el 03T BT paals 9§ oxda) (Slei3n SMne Qb3 Sy S Sk Solghy pR ST 52 w80 5 L1y
5 sl b @B g (i il S0l (Slolid ¢ el Sure! Fllid Pluo (55 2 Al Sl Shednd 5
4 Comd (65 5les S1o10 MWSA 3 AWSA (solgide (Slean 981 dbowe Ol (ouslh Sleinigh (wbid 5L 9 £99 45 0
Adle JUSle (8 55700 3 Slens 5951

Sl wlals

STl Slgblogsl dlas S g Wi 39%1  grs (SBAD SUSls (YN v (SBATD ( gpas SIRACS (gucigs

New Learning Automata Based Algorithms
for Determining the Number of Input Weights of
Hidden Layers in a Multi layer Neural Networks
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Abstract

Backpropagation algorithm performs gradient descent only in the weight space of a network
. with fixed topology. The Number of layers, Neurons and network weights have important influence |
i on network performance. So algorithms that can find appropriate network architecture
automatically are thus highly desirable. Researchers have proposed different algorithms for |
i determining optimum size of neural networks. Meybodi and Beigy introduced the first learning |
! automata based algorithms, called WSA algorithm. This algorithm by turning off the unimportant |
weights, not only reduces network complexity but also increases network generalization ability. At |
i the beginning, all weights of the network are on and contribute to learning. The on weights whose
1 absolute values are less than a threshold value, are penalized and those whose absolute value are '
5 larger than another threshold value, are rewarded, The on weights, whose absolute values lie
between these two threshold values, neither rewarded, nor penalized. By choosing optimum values
| for these values we can obtain, networks with minimum number of weights which can learn
| training patterns with acceptable error and generalization ability. In this paper we introduce a new
learning automata based algorithm, called AWSA for adaptation of parameters of WSA algorithm.
1 Also, a new algorithm called MWSA is introduced to determine important weights in the multi
i layer neural networks. These algorithms are applied to number of problems such as recognition of
| English number. Persian printed numbers recognition, second order discrete time nonlinear '
Sunction approximation and Persian phoneme recognition. The results obtained show that the |
1 proposed algorithms have better performance than other existing algorithms.

' Keywords
i Neural Networks Engineering, Multi layer Neural Networks, Neural Networks Topology,

i Backpropagation algorithm, Learning Automata ,
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Input:
Training Patterns (p,t), p is input and t is desired output
No. of Hidden Units H
Output:
Network Weight Vector; W
Network Topology
Initialize Weights and biases
Initialize Automata Parameters
Initialize Learning Parameters
for i=1:100
fori=1:.K
Call BP
end
MinimumOfError_new=minimum(Error Vector),
Select an Action from on_width_coefficient set
Select an Action from off width_coefficient set
for all Hidden Neurons
for all weights
if weight is OFF
W =W*WEIGHT _DEC._COEFF.;
end
end
Compute Xon
Compute Xoff
for all weights
if weight is OFF
if abs(W) < Average_off- Xoff
Reward OFF Weight
elseif abs(W) > Average off + Xoff
Penalize OFF Weight
end
if weight is ON.
if abs(W) < Average on - Xon
Penalize ON Weights
elseif abs(W) > Average_on + Xon
‘Reward ON Weights
end
end
end
end
if MinOfErr_new / MinOfErr > MAX_ERR_RATIO
EnvironmentResponce=1,
else
EnvironmentResponce=0;
end

Update_Tsetlin_State_ A, (EnvironmentResponce)

Update_Tsetlin_State_ A, (EnvironmentResponce)
end
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Input:
Training Patterns (p,t), p is input and t is desired output
No. of Hidden Units H
Output:
Network Weight Vector:W -
Network Topology
Initialize Weights and biases
Initialize Automata Parameters
Initialize Learning Parameters
for i=1:100
for i=1:K
Call BP
end
for all Hidden Neurons
Compute Xon
for all weights
if weight is OFF
i [ min E(k) - min E(k ~1)

5 < SJ/\ [(minE(k) —errorgoal) > y]
Reward OFFWeight
else
Penalize OFFWeight
end
if weight is ON.
if abs(W) < Average_on - Xon
Penalize ON Weights
elseif abs(W) > Average on + Xon
Reward ON Weights
end
end
end
end
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6- Learning Automata 17-Modified weiht survial algorithm
7- Fixed Structure Learning Automata 18- FarsDat
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