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Abstract: A recognition model has been developed based on Back Propagation Artificial Network and its net parame-
ters were optimized. Hand odors were sampled, concentrated and then analyzed with Chromatography-Mass Spec-
trometer, resulting in hand odor profiles whose feature variables (47 organic compounds) were extracted and reduced by
means of stepwise discriminant analysis. In sequence, a BP network, in which the structure was 47 x 10 x 1, the transfer
functions for hidden layer and output layer tansig and logsig, respectively, and the training function trainrp, was pro-
posed. The experiment demonstrated that the network was able to specify whether an odor sample had been from man
hand or woman hand.
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Figure 1. Odor digitalization and feature variable extraction
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Figure 2. BP network structure
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Table 1. Network parameters
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i th 2 s 1
Kt 2 28 1
R dr 275 mi HE[7,17]
38 bR L tansig, logsig, purelin
PR trainim, trainscg, trainrp
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net=newff(minmax(P),[NodeNum, OutNum],...

{TF_1TF 2}TrF);

3) WIEABUEAN B B2

s com=f_com(1:NodeNum, :);

com_diag = diag(s_com);

net./W{1,1} =s com,

net.LW{ 2,1} = com_diag(find(com_diag))";

net.b{ 1} = zeros(NodeNum,1);

net.b{2} =0;

4) W2 NGRS

net.trainParam.goa = 1e-20;

net.trainParam.min_grad = 1e-20;

net.trainParam.epochs = TrainEpochs;

[net,tr] = train(net, B, T);
test_result = sim(net, test_P).
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Table 2. Results of optimization with various hidden nodes

=2 TRBEETABHMUER

7 254 (NodeNum) 7 8 9 10 1 12 13 14 15 16 17
Vl[E:37€4 3404 3033 3242 2731 3022 3413 3240 4012 3534 3846 3168
I 26 1% %= (M SE) x 102 9.971 9.989 9.773 8.080 9.982 9.069 8.837 9.968 9.738 9.218 9.947
Table 3. Transfer function groups
*® 3. TREERHENESER
HERFS I II il v \Y VI
R 2 R A% 3k R B tansig tansig tansig logsig logsig logsig
i R AR R AL tansig logsig purelin tansig logsig purelin
Table 4. Results of optimization with different transfer functions
= 4. FRRBERMULLER
HETFS | 11 I11 \Y \Y% VI
RV €: 10,000 619 2724 10,000 654 2731
I 2% 1% 2 (M SE) 4.6701e-009 9.6488e-021 9.9106e-021 5.6499e-009 9.6429e-021 8.0797e-021
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Figure 3. Optimation results of different training functions
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Table 5. Results of thetraining and test for BP network
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