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Procedure Knowlege Ext traction(Input: Observation Sequences OS. Output: Templates Winner and Min_ Distance )
Begin
{N is the number of reference words}
{M is the number of word utterances}
For i=1 to N do
Begin
OS[i]=Matrix of observation sequences of i word
Winner[i]=Find_Winners(OS[i]);
Min_Distance[i]=Find_MinDistance(Winner[i],OS[i]);
End;
Return Winner and Min_Distance
End;
{ }
Function W=Find_Winners (Input: X)
Begin
{T is the length of observation sequences}
{L is the number of frequencies}
For i=1 to L do
For j=1to T do
W(i,j)=Find i of the most frequency X (:,j);
End
End;
Return W;
End;
{ }
Function Z=Find_MinDistance (Inputs: W, X)
Begin
For i=1 to L do
For j=1to T do
For k=1 to M do
Distance(k)=| Codebook(X(k, j))- Codebook(W(i.j))[;
End
Z(i, j)=Min(Distance)
End;
End;
Return Z;
End;
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Procedure Penalty-Reward Classifier(Inputs: X test sequence, Winner and Min_Distance matrices )

Begin
{N is the number of reference words}
{L is number of frequencies}
For i=1 to N do
Begin
W=Winner[i];
MD=Min_Distance[i];
For I=1 to L do
Begin
Distance (1, :) = | Codebook(X) - Codebook (W (1, :))| ;
End;
Penalty=Distance-MD;
Reward=Fuzzy(Penalty);
Score(i)=Mean(Reward);
End;
Return recognized word=Argmax(Score);
End;
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