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B

Listing 1 glass.m

% R A\ AT HITH K

labels = zeros (400,
%ho#® ZH 2
labels (11:20) = 1;
Y £ 1 2389
labels (31:33) = 1;
labels (38:39) = 1;
%W F N A FH
labels (51:60) = 1;
% # t4 4 5 10
labels (64:65) = 1;

labels (70)

= 1,

1);

% % + =% 12567 8 9 10

labels (121:

labels (125:

%O® T A A
labels (131:

h &+ td

labels (161:
labels (165:

% %+ LA
labels (181:

labels (186)
labels (190)

122) = 1;
130) = 1;
=i

140) = 1;

1 256 7 8 9 10
162) = 1;

170) =1

1 2 3 6 10

183) = 1;

1;
1;

Y % _—_ +4H 1 2357 89 10

labels (191:
labels (195)
labels (197:

193) = 1;
= 1;
200) = 1;
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ho® Z T LA e
labels (261:270) =

% oF — + /N H A
labels (271:280) = 1;

%o =+ — A &
labels (301:310) = 1;

% % = T A e H
labels (331:340) = 1;

%h =T 9 10
labels (359:360) = 1;

A ol = 7 S
labels (361:370) = 1;

[N

save(’glass.mat’, ’labels’);

Listing 2 face_ glasses_ classification.m

clear; clc;close all;
load(’glass.mat’); % 77 K R % labels 7 &

load (’0ORL_32x32.mat’, ’fea’, ’gnd’);
x = fea;
y = labels;

% Xl 4 b Bl

trainRatio = 0.7;
valRatio = 0.15;
testRatio = 0.15;

bW REHEAANMH T A ERRRESH LSS EE W
rng (1) ; % W & K AL F

%Rl 4 E
[trainInd, valInd, testInd] = dividerand (400,
trainRatio, valRatio, testRatio);

%o XA O\ EKHE AT AT AR

trainData = x(trainInd, :);
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valData = x(valInd, :);
testData = x(testInd, :);

trainLabels = y(trainInd);
valLabels = y(vallInd);
testLabels = y(testInd);

o oH R AR E

numTrainSamples = length(trainInd) ;
numValSamples = length(vallInd);
numTestSamples = length(testInd);

disp([’ )l % & # A % : ’, num2str(numTrainSamples)]) ;
disp ([’ % if & # A % : ’, num2str(numValSamples)]);
disp ([’ 5 & & A4 : ’, num2str (numTestSamples)]) ;
hh A AaMEZEHEZBRR, B ZE KT

% | % SVMAE A
& B Z B

%#SVMModel = fitcsvm(trainData, trainlLabels);
A %ﬁﬁ#ﬁ@%‘k

SVMModel = fitcsvm(trainData, trainLabels,

>’KernelFunction’, ’rbf’, ’KernelScale’, ’auto’);
% IF 4 A

valPredictions = predict (SVMModel, valData);

valAccuracy = sum(valPredictions == vallabels) /
numel (vallabels) ;

disp ([’ % if & % # % : °, num2str (valAccuracy)]);

% A A A

testPredictions = predict (SVMModel, testData);

testAccuracy = sum(testPredictions == testLabels) /
numel (testLabels) ;

disp ([’ M = & /& # &£ : >, num2str(testAccuracy)]);

%ot E R EEE

testConfMat = confusionmat (testLabels,

testPredictions) ;

disp (? R & 2 [ (N ﬁ%)
disp(testConfMat) ;
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h THEEZEE, EAENFLAE
numClasses = length(unique(testLabels));

precision = zeros(numClasses, 1);
recall = zeros(numClasses, 1);

f1 = zeros(numClasses, 1);

for i = 1:numClasses

tp = testConfMat(i,i);
fp sum(testConfMat (:,1
fn sum (testConfMat (i, :

N

) - tp;
) - tp;

precision(i) = tp / (tp + fp);

recall(i) = tp / (tp + fn);

f1(i) = 2 * (precision(i) * recall(i)) /
(precision(i) + recall(i));

end

h WMHEFHEER, TARMFLIE XK

classLabels = unique(testLabels);
metricsTable = table(classLabels, precision,

recall, f1);
disp(OC EE X, L2 EMFIE K:7);
disp(metricsTable) ;

% E AL R VE R [E
figure;
confusionchart (testlLabels, testPredictions);

title(P B EEE (MR E));

Listing 3 face_recognize.m

clear;clc;close all;

load (’0RL_32x32.mat’, ’fea’, ’gnd’);
X = fea;

y = gnd;

" RERMAKZMN FTUEZILEXR

rng (42) ;

% A %E

num_samples = size(X, 1);

num_classes = 40; % ORLZ{ # & F40/1 A

samples_per_class 10; % &K A B9 K&K
train_samples_per _class = 6; % & /> % Al )| & # & 4%
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val_samples_per_class = 2; % & > % 7 I iF & &K %
test_samples_per_class = samples_per_class -
train_samples_per_class - val_samples_per_class;

% AR AR B AR 4

YR ]

train_idx = [];

val idx = [];

test_idx = [];

for i = 1:num_classes
%o B & AR R EY R R T
class_idx = find(y == 1i);

% WAL EL F 3k A B R R 5
class_idx =
class_idx(randperm(length(class_idx)));

h HEANARANEAS NG R, RIEEFIKE

train _idx = [train_idx;
class_idx (l:train_samples_per_class)];
val_idx = [val_idx;

class_idx(train_samples _per _class +
l:train_samples_per_class +
val_samples_per_class)];

test_idx = [test_idx;
class_idx(train_samples_per_class +
val_samples_per_class + 1:end)];

end

YA I 110 S T S A [ 3
X_train = X(train_idx, :);
y_train = y(train_idx);

X val = X(val idx, :);
y_val = y(val_idx);

X test = X(test_idx, :);
y_test = y(test_idx);

% 4T PCA
[coeff, X_train_pca, ~, ~, explained] =
pca(X_train);
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o
HEREWE RS KE (Flaw, BEFTEZLBNBLIH E K )

num_components = find(cumsum(explained) >= 95, 1);

hOoB )& B Bk B AN & & ® BIPCAR A

X _train_pca = X_train * coeff(:, l:num_components);
X _val _pca = X_val * coeff(:, 1:num_components);

X test_pca = X_test x coeff(:, 1l:num_ components);

h UG Z o KMy K &
%SVMModel = fitcecoc(X_train_pca, y_train);

h W% £ o KRSV K &

t = templateSVM(’KernelFunction’, ’rbf’,
’BoxConstraint’, 1, ’KernelScale’, ’auto’);

% one vs one

% SVMModel = fitcecoc(X_train_pca, y_train,
’Learners’, t, ’Coding’, ’onevsone’);

% one vs others

SVMModel = fitcecoc(X_train_pca, y_train,
’Learners’, t, ’Coding’, ’onevsall’);

% B E B oE AT WO DLOR B AR & HK
y_val _pred = predict (SVMModel, X_val_pca);

W T H B EE E A E

val_accuracy = sum(y_val _pred == y_val) /
length(y_val);

fprintf (10 F & v # F£ . %.2f%%\n’, val_accuracy x*
100) ;

% BRI G my svMAE B st AT WX & T
y_test_pred = predict (SVMModel, X_test_pca);

XL EET L

test_accuracy = sum(y_test_pred == y_test) /
length(y_test);

fprintf C’ M X & B F£ . %.2f%%\n’, test_accuracy x
100) ;

%o TR B EE

confMat = confusionmat(y_test, y_test_pred);
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% F A AR A E
figure;
confusionchart (confMat) ;

title (? VB & & 5 7)) ;
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