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! One of the unsolved problems in multi-layer neural networks is the problem
| of determination of optimal topology: a topology with minimum number of hid-
I den units. There is no method to determine the optimal topology for multi-layer
| neural networks for a given problem. Usually the designer selects a topology for
| the network and then trains it. The selected topology remains fixed during the
! training period. Since the problem of determination of optimal topology for neu-
' ral networks belongs to class of NP-Hard problems, most of the existing algo-
| rithms for determination of the topology are approximate algorithms. These al-
1 gorithms could be classified into four main groups: pruning algorithms,
| constructive algorithms, hybrid algorithms, and evolutionary algorithms. These
| algorithms can. produce near optimal solutions. Most of these algorithms use
! hill-climbing method and may stuck at local minima. In this paper a learing
| qutomata based algorithm called survival algorithm, for determination of the
i number of hidden units of three layers neural networks is proposed. The pro-
| posed algorithm uses learning automaton as a global search method in order to
| increase the probability of escaping from local minima and hence to increase the
| probability of obtaining the optimal topology. In survival algorithm, the train-
ling begins with a large network, and then by adding and deleting hidden units

1 the optimal topology is obtained.
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procedure StandardBackPropagationAlgorithm

imput:

Training Set (X, T) , where X is inputs & T is desired outputs
output:

Network Weight Vector; W

Initialize the W to small random values
fepeat )
for all training pair (X, T) in training set do
eall FeedForward
eall ComputeGradiant
end for
call UpdateWeights
until termination condition Satisfied
return W
end procedure
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Algorithm Survival
Inpmt:
Training Set (X, T) )
Maximum No. of Hidden Units: Hiney
output: . .
Network Weight Vector; W
Network Topology: Set of ON
repeat
form:=1ToKde
call BP  // Afler K steps hidden units are examined
end for '
// Decrease the activation of off units
for all I € OFF do
fork:=1ToPdeo
Un == exp (- Al Usl)
end for
end for
forl:= 1 To Hu do
Compute o;
end for
Compute Mon, Morr, Xorr, Xo
// Move the hidden units among the automatas’ states
for I:=1to Huu do
1 e ON then
if o1 <(Mon - Xon) then
call PenalizeOnUnit (1)
end if
if or> (Mo + Xon) then
call RewardOnUnit (I)
end If
end If
ifl € OFF then
If o< (Mo - Xorr) then
call RewardOFFUnit (T)
end if
if 01>(Moyp +Xorp)ﬂlen
call PenalizeOFFUnit (I)
end if
end if
end for
until Termination Condition is Satisfied.
return (W, ON)
end Algorithm

procedure PenalizeOnUnit (1)
inc (State (I))
end procedure

procedure RewardOnUnit (I)
if State (I) > 1 then
dec (State (I))
end if
end procedure

procedure PenalizeOffUnit (I)
if State (I)» 2 * N then
inc (State (1))
else
State () := N
end if
end procédure

procedure RewardOffUnit (1)
if State ()% N + 1 then
dec (State (T))
end if
end procedure
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5- Activation Function

6- Error Backpropagation

7- Topology

8- Time Complexity

9- Memorization Capability

10- Generalization Capability

11- Interpolation

12- State

13- Pruning Algorithms

14- Constructive Algorithms

15- Evolutionary Algorithms

16- Learning Automata

17- Partitioning

18- Action

19- Fixed Structure Learning Automata (FSLA)
20- Variable Structure Learning Automata (VSLA)
21- Unfavorable

22- Favorable

23- Norms of Behavior

24- Expedient

25- Optimal

26- Process

27- Asynchronous Transfer Mode (ATM)

28- Object Migrating Automata (OMA)

29- Oommen

30- Ma

31- Graph Partitioning

32- Graph Isomorphism

33- Hidden Unit Learning Automata (HULA)
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