13. Machine leaning #t#¥ 3

 Neural networks (deep learning)
« Standardization of data

« Training neural networks



Neural network: Unit and activation functions
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Neural network: single layer net
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Neural network: multi-layer net
- Multi layer net=Single-layerz=R1/7=ED feed-forward network& 6
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Neural network: Output layer and loss
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>> A=eye(10,10);
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>> train d=A(train 1lbl+l,:);

>> test d=A(test lbl+l,:); )
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Feed-forward networkd®d kL ——>20
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Software library
¢ CM—XATIEIMATLAB/OctavelHDS 1 IS URALD

https://github.com/rasmusbergpalm/DeeplLearnToolbox

. FIBB\IRFHEE I — AR—T LK DDeeplearnToolbox.zipzE4 > 0O— R
s FTOKSICTHAT

>> addpath(‘DeepLearnToolbox/NN")
>> addpath(‘DeeplLearnToolbox/util’)
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>> fid=fopen(‘tlO0k-images-idx3-ubyte‘’,‘r’,‘b’);
>> fread(fid,4,‘int32‘)

>> test img=fread(fid,[28*28,10000], ‘uint8‘);
>> test _img=test img‘;

>> fclose(fid);

>> fid=fopen(‘tl0k-labels-idxl-ubyte‘’,‘r’,‘'b’);
>> fread(fid,2, ‘int32‘)
>> test 1bl=fread(£id,10000, ‘uint8*);

?—Qﬁﬂ— |< jl> >> fclose(fid);

>> fid=fopen(‘train-images-idx3-ubyte‘’,‘r‘,‘b*);
>> fread(fid,4,‘int32‘)

>> train img=fread(fid,[28*28,60000], ‘uint8‘);
>> train img=train_img‘;

>> fclose(fid);

>> fid=fopen(‘train-labels-idxl-ubyte’,‘r’,‘b*);
>> fread(fid,2, ‘int32’)

>> train_ lbl=fread(£id, 60000, ‘uint8’);

>> fclose(fid);
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>> mu=mean(train_img);
>> sigma=max(std(train_img),eps);
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>> train_img=(train_img-mu)./sigma;
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>> test_img=(test_img-mu)./sigma;

« One-hot vectorz{ERk

>> A=eye(10,10);
>> train_d=A(train_Ibl+1,:);
>> test_d=A(test_Ibl+1,:);
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two-layer NNZ27H51>93
>> nn=nnsetup([784 100 10]);
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>> opts.numepochs=1; R ND—ONTS>T)LTEB 9 BEEL
>> opts.batchsize=100; BEHZEHI DU TILE

>> [nn,L]=nntrain(nn,train_img,train_d,opts);
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>> pred=nnpredict(nn,test_img); —
>> pred(1:10)' )
ans = CDEF-1HFIEE
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>> sum(pred-1==test_Ibl)/10000*100 ) 100 unite 10 units
ans = 92500 J_—_Hr_ﬁ‘_ 784 elems




Exercises 13
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>> [nn,L]=nntrain(nn,train_img,train_d,opts);
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>> nn=nnsetup([784 100 10]); thfE/E(3100unit

100unit one intermediate layer  [784 100 10]

)\7]73“78@?% i 7710unit
30unit two intermediate layer  [784 30 30 10]
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