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C. Feature Visualization and Analysis

D. Correlation and Generalization
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T84 11
N .
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[0110] Cl: wjA] Aatsh AT titez AEFA AT ol AHS= GAP Aol thet MATLAB 1= 4.

encoder 1 =]
convolution2dLayer([3 3], 32, *Padding”,
*same’, *WeightsInitializer®, ‘glorot™);
test_gauss(32,°21".3); % batchNormalization
Layer for BN
leakyReluLayer(*Name', ‘relu_s1°):
maxPooling2dLayer(poolSize,*Stride’.2):
1
The defination for test_gauss is as below:
classdef test_gauss < nnet.layer.Layer
properties(Learnable)
Alpha
Beta
Gamma
end
properties
hsize
end
methods
function layer =
test_gaus{numChannels,;name.hsize)
layer.Name = name:
layer-hsize = hsize;
layer.Description = “Scale factor™ +
numChannels + “channels™;
layer.Alpha = rand([1 | numChannels]): % 3D
rand([1 1 | numChannels]);
layer.Beta = randi[1 | numChannels]):
layer.Gamma = rand([1 | numChannels]}:
end
function Z = predict(layer, X)
X _mean = doubleimeani X, 3)): %
X(wl.w2.fiternumberbatchsize)
X_std = std(X,0.,3); % For 3D 4th dimension is
used for mean and std
X _F =(X-X mean)/X _std:
h_size = layer.hsize:
h = fspecial 3 *gaussian’ h_size):
h_F=[h}]: % h_f= convn(h.h,*same’ ffor 2nd gap
layer
X_test = imfbilter(X_F.h_f.'replicate’);
Z = layer.Alpha.*X + layer.Beta.*(X-X_test) +
layer.Gamma;

[0111]

end
function [dLdX, dLdAlpha.dLdBeta.dLdGamma] =
backward{layer, X, ~, dLdZ, ~)
h_size = layer.hsize;
h = fspecial 3 *gaussian’ h_size);
X_mean = doubleimeani X, 3)); TeX(wl.w2,
fiternumber, batchsize)
X_std = std(X,0.3):
X F = (X-X_mean)/X_std:
h_t=h]:
X _test = imfilteriX_F.h_freplicate’);
dLdX = (layer.Alpha.*dLdZ + layer.Beta.*dLdZ);
dLdAlpha = X.* dLLdZ:
[0113] _ dLdAlpha = sum(dLdAlpha,[1 2]): % for 3D

dLdBeta = sumidLdBeta,[1 2 3]):
dLdAlpha = sum(dLdAlphad); % for 3D
dLdAlpha = sum(dLdAlpha.5);
dLdBeta = (X-X_test).* dLdZ:
dLdBeta = sumidLdBetaJ1 2]);
dLdBeta = sum(dLdBetad);
dLdGamma = dLdZ:
dLdGamma = sum(dLdGamma.[1 2]);
dLdGamma = sum(dLdGamma.4);
end

end

[0114] cend
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7.1(b) ~ 7.4(0)e} Zo] 71%S AZsletar A tE #Holoje] Ht SHES oW oYM X ' 77 o
71l digk d= 8 el

e

Load net, X.Z % Need to save net. X and Z layer as.mat
file previously.

feature = gather(X):

x(:) = gather(imean(X.[1 2])):

x=x3

zl:) = gatherimean(Z.] 1 2]));

A g

plotix)

hold on

plotiz)

hold off

Dsize = sizelX.4): “efor 3D CNN size(X.5)

for i = 1:Dsize

A = gather(X(:.:.0.i)): % for 3D CNN *i" in 5th

dimension i.e minibatch representing test samples

B = gather(Zi::oi)

R (:,50) = corrcoefl AB):

plotiR)

end

C3: X 59} 9] Deep dreame AlE3le] 574 WS A7 3 2= 24sl +3

load net; % Load Pretrained Network

layer = 22; % Last FC layer of the network

trained_net.Layersiend).ClassNames{channels)

e Generate detailed images that strongly activate these

classes.

I = deepDreamlImagel trained_net layer.channels....
*Verbose’, false, ...
‘Numlterations’,50);

figure

montage(l)

name = net.Layers(layer) Name:

title([*Layer’, name, ‘Features’])

= 11E #2349y
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