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ABSTRACT

Facial expressions play important in
communicating with others people as expressing
feelings or emotions. On the detection of facial
expression can be segmentation process to separate
the object contained in faces image including: eyes,
nose and mouth. Segmentation method can be used is
a Viola and Jones. In case of the introduction facial
expressions using the method Markov Stationary
Feature — Vector Quantization (MSF-VQ) without
segmentation and use testing method Confusion
Matrix get an accuracy 97.01%. In this research the
data used in this research consisted of Training Data
and Testing Data, a total data of 2205 images data
obtained from 42 peoples. Data’s include: 21 peoples
expressions happy, sad, angry, disgust, scared and
surprised, and 21 other peoples expressed neutral.
Each data taken is 15 images per person. This
research topic “the influence of segmentation Viola
and Jones against features MSF-VQ to recognize
facial expressions” helping with learning machines
Multiclass Support Vector Machine and kernel linear
influencing in faster training and testing datas and get
better accuracy in the process recognizing facial
expressions, get an accuracy 100% on recognition of
facial expressions and an increase of 2.99%.

Keywords: Facial Expressions, Segmentation, Viola
and Jones, Markov Stationary Feature, Vector
Quantization, Support Vector Machine, Testing,
Confusion Matrix, Feature Extraction.

1. INTRODUCTION

Facial expressions play an important role in
communicating with others as an expression of
feelings or emotions [1]. On detection of facial
expressions to do the segmentation process that aims
to separate objects contained in the face image
include: eyes, nose and mouth, andsegmentation
usually used in the field of human computer
interaction and data-driven animation, especially on
the segmentation of the facial image, are used to

partition the digital image face into several segments
or pixels that aims to simplify or change the
representation of a facial image becomes easier to
analyze [2] ,

The studies have been done about the
segmentation include: Conan perform face detection
research based segmentation using the color model
template Matching on moving objects get an accuracy
of 65% [3], Douglas conducts research on the
segmentation of the face using skin-color map on a
videophone application to get an accuracy of 82% [4].

Based on research conducted by Chandra using
methods Viola and Jonesget an accuracy of 90.99%
to detect a face objects [5]. Research by Dharani on
Human Segmentation Using Haar-Classifier get an
accuracy of about 93% [2] and a thesis by Fascal
implementation Stationary Markov Feature - Vector
Quantization For Facial Expressions Recognition get
an accuracy of 97.14% [6]. Therefore research on the
Effect of Segmentation Viola and Jones against
Markov Stationary Features Feature - Vector
Quantitazion in cases of facial expression
recognition, in order to simplify the research area of
the object face by using segmentation method viola
and jones.

2. RESEARCH CONTENT
2.1. Analysis Methods

The analysis methods used have two processes
including a process of training and testing process.
The training process is used to train the training data
and the testing process used for testing of the training
data on the test data, the following is the flow of the
system in this study:
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Picture 1, Flow system
From the analysis of the methods below is an
explanation of the flow of the system:

2.1.1  Training process

The training process is done for the training
process input data in the form of training and then
through the image preprocessing process, viola and
jones segmentation, feature extraction feature
stationary Markov - vector quantization and Training
Support Vector Machine. For the stages of the
training process as follows:

2.1.1.1. preprocessing

preprocessingis the stage to change the image
size to be smaller then change color image (RGB) into
a grayscale image and image smoothing prior to
segmentation and feature extraction. The stages as
follows:

1. Resize Image

Resize Image used to change the image size
becomes smaller. This process is used so that the
calculation process is faster and does not spend much
temporary storage memory, the following calculation
process:

ResizeW = w x SkalaResize Q)
ResizeH = h x SkalaResize 2
Information:

ResizeW = The size of the new image width (width)
ResizeH = Length of the new image (height)

w Width = size of the original image (width)
h = Length of the original image (height)
2. grayscale

The process of converting a grayscale or color
image (RBG) of gray image to aim to change the RGB
image into a single value. For example as follows:

ii

Picture 2, grayscale
The process of changing the RGB image into
grayscale image, using the following calculation:

grayscale =0:29 x R+ G+ B x x 0:59 0:11 (3)

Information:

R: value of the pixels of red (Red)

G: value of green color pixels (Green)
B: the value of a pixel in blue (Blue)

3. Image Smoothing

Image smoothing process used to change the
image to become softer with use as a convolution
methods of calculation, where this method is a
process for obtaining a pixel based on the pixel value
of the pixel itself and its neighbors, with the
involvement of a matrix called karnel representing
weighting. The calculation process of smoothing the
image using a median filter.

h(x,y) = —ymgl yncg (@)
Information:

h(x,y) = filter h (Median filter)

n = Number of lines in filter h (Median filter)

m = Number of columns on the filter h (Median
filter)

X = Coordinates of the location of the image at
point x

y = Coordinates of the location of the image at
point y

Grayscale image is defined as f (X, y), then use
karnel 33 for image smoothing process as h (x, y) and
the value of the convolution of f (X, y) on a grayscale
image, as follows: x

ift11
h(x,y) = =
=il i

The following steps to change the image

becomes more refined to the value f (X, y) as follows:
i. Select f (x, y) size 33, starting from the top left

corner to the bottom right, x
ii. Then replaced the pixel values of the center

position with the pixel values after convolution

calculation process,
iii. Next slide pixels 33 of the pixel to the right and

did until the final pixel value, andx
iv. For the pixel values which are on the side of

right, left, up and down or pixels outside the pixel

value of fixed or previous pixel value of the pixel
grayscale value.

2.1.1.2. Segmentation Viola and Jones

The segmentation process is used to separate the
object with the background needed to narrow the
study area on the face of the object is focused on the
mouth, eyes and nose object. Following stages:

1. Haar-Like Feature

Haar-Like Featurea technique for detecting an
object in the image in a way to compartmentalize each
pixel is called the base imagery ranging from the top-
left to bottom right, the process is carried out to search
if there are facial features in the image. In the Viola
and Jones algorithm, there are several types of



features that can be used as edge-feature, Line feature,
and Four-rectangle feature.

Picture 3, lllustration haar-like feature

2. integral image

integral Image used for object detection process,
for the calculation process using the integral image
using a faster and more accurate results, calculations
obtained from the pixel values in haar feature, then
calculated the value of the integral image with the
following formula:

s(vy) = iley) +s(ny) £ s(xy-1) + sx-1y)-s(z-1y-1) (5)
Information:

s(x,y) = The value of the penjumlahan of each
pixel.
i(xY) = an intensity value obtained from the

pixel values of the input image.
S(x-1,y) = The pixel values of the axis X,
S (X, y-1) = The pixel values of the axisy,
s (x-1, y-1)= merupakan diagonal pixel value.

The following integral calculation process image:
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Picture 4, The pixel values of a feature.

i.  Calculation of the pixel (36.57):
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Picture 5, The pixel values (36.57)
Pixel intensity values (36.57), dani (x, y) = 98
i(XY) =98
s (x-1,y) =0 (outside the boundaries of the matrix)
s (x,y-1) =0 (outside the boundaries of the matrix)

s (x-1, y-1) = 0 (outside the boundaries
of the matrix)
S (x,Y) =08 +
0+ 0-0=98.

The calculation is performed up to the last pixel,
get the value of the integral image as follows:

98 185 185 194
150 167 185 201
184 174 185 209
180 173 181 211
168 171 152 208
157 181 196 203
166 04 188 202
185 204 200 1585

Picture 6, Results integral image

Then do the calculation to find a specific region
on the image as follows:

B 98 185 185 184

F 150 167 195 201

Y 184 174 195 209

180 173 151 211

168 171 192 208
181 203
204

195

Picture 7, Calculate pixels in a certain area
The calculation process by summing the pixels in
the region D with the following formula:

D=L1+L4-(L2+L3) (6)

3. Adaptive booster
Adaptive boosteris a technique used to combine
many weak classifier and form a combined classifier
better. By using algorithms adaboost an image is then
detected again, perhitungannya as follows:
1

e e . 1
The initial weight: Wi, = 5 We, = o @)
information:
w = classifier week
m = The number of positive image
| = Number of negative image
t = Index of iterations of a positive image
j = Iteration index of the negative image

h:(x) = The value of a positive image features
h;(x) = Value of the negative image features

To get the value of the error rate in each weak
classifier, then on any feature of the process is done
as follows:

i.  Calculate the value of the initial weight:

The initial weight = w, o = —— = 0.125,w; , =

=05
Specify a positive image, to process the object
peteksian or not:

2x4 2x1

151 | 150 | 145 | 144 | 142 | 142 | 142 | 145 |14
E¥ 150 | 149 | 145 | 144 | 143 [ 142 | 142 | 145 | 143
150 | 149 | 145 | 144 | 143 | 143 | 143 | 145 | 143
149 | 149 | 146 | 145 | 144 | 144 | 143 | 145 | 143
146 | 146 | 146 | 145 | 145 | 144 | 144 | 145 | 143
145 | 146 | 146 | 146 | 146 | 145 | 145 | 145 | 143
144 | 145 | 146 | 146 | 146 | 146 | 145 | 145 | 143
144 | 145 | 146 | 149 | 149 | 146 | 146 | 145 | 143
146 | 146 | 149 | 149 | 146 | 146 | 146 | 145 | 143
146 | 146 | 146 | 146 | 146 | 146 | 145 | 145 | 143
9 6 SCEEEY 146 | 146 | 146 | 146 | 146 | 146 | 145 | 145 | 143
(CCRCMR IR EC 147 | 145 | 146 | 146 | 146 | 146 | 145 | 145 | 145 | 146

Picture 8, Positive image to-1

Calculation:

a) h.(x)=]|((147 +173) - (155 + 153)) - ((146 + 153)
- (147 +144)) |=|12-(-8) | =4

b) Values obtained error rate:

€,= (0.125)|4 — 1| = 0.375




Repeat until the entire positive image and
generate error rate as follows: 0.375, 29.13, 31 875
and 18.7. then select the smallest error rate is 0.375,

0.375
where:5, = Toai 0.6

ii. Weights iteration 1 are: w2,1 = 0.375x 0.6 =
0.225

€, =(+0.3750225) | 2-1|=0.6
& 06 s
b= 1-€, 1-06
Repeat until iteration n <0 then the iteration
stops, to get the results of the classification of the
positive image using the following formula:

J 1vr
1 X ah = EZt:l ag

H(x) = ) @)
bukan objek.

Where:

a; = logﬁij, a; = logi 9)

Condition:

If position = the result is 1 then the image of the

objectH (x)

If position = the result is 0 then the image is not an

objectH (x)

Information:

H(x) = Strong stating Classifier or classification of
objects or not.

a; = Level of learning was a positive image.

a; = Level of learning was negative image.

B; = The weight after error rate the negative
image.

B = The weight after the error rate in a positive
image.

h; = weak or basic classifiers (beginning of
classification) negative image.

h¢ = Weak or basic classifiers (beginning of

classification) positive image.
Determining the negative image is an object or
not, as follows:

a. The negative image

Picture 9, The negative image
The calculations are as follows:
1 hi(x) =[((173 +192) - (193 + 171)) - ((193 +
171) - (173 +198)) |=|1-(-7)|=8
2. Values obtained error rate:
€;=(12:08) | 8-1|=0:58
3. Weight value after error rate

.
Bj = 1= Then=138f) = T
€,=()|1:38|=3.281 + (1.38)

After the first iteration, then updates the weights
as follows:

ws, = 0:08 x (-1.462) = -0,115
To find the value in use to determine if a negative
image is the object sought or not, here are the

results:H (x) = Z§ a;h;(x) = 22? a,
H(x) = 32.97984177 > -0.069939543

Because32.97984177 = —0.069939543 is is
true then the negative image of the object.

4. Casecade Classifier

Cascade classifier a method for combining
classifier complex in a multi-storey structure and can
improve the speed of detection of an object in an
image focused on the image area likely only, and here
is the process of cascade classifier:

SubCitra — Clasifier 1 Clasifier 2 Clasifier 3 Wajah

I T
Salah Salah Salah
v v v
Bukan Wajah Bukan Wajah Bukan Wajah

Picture 10, Cascade Classifier
From the haar clasified then generated an image
that has been selected face, as shown below:

Picture 11, Citra Detected

5. Bounding Box haar-like feature

This process is a process to find the object in the
image as the object of both eyes, the object's nose and
mouth object by marking the area to be used in the
form of horizontal and vertical lines that make up the
box on that object. Following the results of the search
algorithm using Haar-like features [9]:

Objek Mulut Objek Mata

Obj ek Hidung
Picture 12, The results of the detection image

After that do the cutting process the image which
already has a bounding box to separate objects that
are not needed in the face image. Here's an example
of a bounding box in the image:

e
Picture 13, bounding box imagery

Here's an example of the image that has been cut,
by separating the objects used:



Picture 14, The image that has been cut.

6. thresholding

By using thresholding to convert the image into
a binary image [7], in this study the degree of gray
values using the value 195, the value is taken from the
previous image testing using tools help ImageJ [12].

Basically, the process is changing quantization
thresholding on the image, so as to do with the degree
of gray thresholding using the following formula:

w

X = N (10)
Information:
w = The value of the degree of gray before
thresholding.
b = Number of degrees of gray desired.
X = The value of the degree of gray after
thresholding.

Here are the results of the comparison image and
the image is cut off after thrusholding stages, as

follows: ?Gl
g

-~
Picture 15, fr?]agé thresholding

[

2.1.1.3. Stationary Markov feature extraction
Feature - Vector Quantization
Stationary Markov feature extraction feature -
vector quantization (MSF-VQ) is to compress the
image and evoke every feature in the image to
recognize expressions. Here are the stages:

1. Method of Vector Quantization

vector quantization (VQ) is used to compress the
image so that the image quality is getting better and
one lossy compression methods are most strongly
with low calculation complexity [8] [10]. The
following stages of the method VQ:
a. Making the random codebook, with itisial as a

codebook.CB,

b. Addi=0.

c. Perform the following steps to each vector
trainer:

i. Calculate the Euclidean distance between
vectors in the codebook latihdan. And the
Euclidean distance is defined as follows:CB;
d(x,c)= |Z&.(x. —¢)? (ll)
ii. Find the closest codeword CB;
d. Separate codebook into column N.
e. Calculate the average of each column to obtain
the new codebook.CB;

f. Calculate the average distortion in, if amended
by the smallest amount in the last iteration, the
calculation is repeated until prosdur codebook
stalled. If not i =i + 1 and proceed to phase
3.CBi,,

2. Stationary Markov Feature

Stationary Markov Feature (MSF) is used to
generate feature on every expression of the image that
has been processed to the stage Vector Quantization
[11], while the stages as follows:

Before the process of MSF, added blocks on each
image to provide a filter like the filter of 3 x 3,5 x5
and 7 x 7 is used for the weighting of feature
extraction in the image, and the following is an
example of using a filter of 3 x 3 in the image train :

Picture 16, Filter 3 x 3|in the image

a. Generating Co-Occurrance Matrix

Generation co-occurance matrix is used to
normalize the image feature extraction with practice
by changing the pixel intensity values. By changing
the image of train into 5-bit image value range
between 0-32 bits, using the following formula:

Citra Uji = Nilai Grayscale * W (12)

Then do the calculation of all image values
trainerbased on the angles used are,, and
0°459909135°

b. Search Initial Distribution

Search intial distribution through proper co-
occurance matrix diagonally, from top left to bottom
right, so get initialization value matrix, then do the
sum of values of diagonal and do averaging the value
of the share to the total amount of the diagonal.
c. Generation Markov Transition Matrix

To generate Markov transition matrix using
matrix computation of the co-occurance of the
Markov transition matrix, determines value by using
the following formula:p;;

bij = Cij/1T ~ %2521 Cij (13)
Information:

pij = as Markov transition matrix,

cij = Matrix of Initial Distribution

K = The value of Initial Distribution.

d. Finding Stationary Distribution
To find the value of stationary distribution using
Markov Chain calculation, by doing a search of the

limit values, which A = lim A, A, = ﬁ(z +P+
n—oco
P? 4 ... p™) (14)



Information:
I =ls the identity matrix.
n = The average value of each line.a;4,,
Make perhitunggan on feature values using the
following formula:

m~ =YK Gy, Where Ay = [a@,.., @] (15)

e. MSF Feature Generation
MSF Feature Generation is a stage for
normalizing the transition matrix is used to search for

features MSF conducted to look for valueMSF =
[(0), ]" (16)

2.1.1.4. Training multiclass Support Vector
Machine

Multiclass suppport Vector Machine(M-SVM) is
used to perform a binary classification, this method is
selected because it includes methods that are popular
and can divide the space into 2 classes vector positive
and negative class. It is possible to use for the
purposes of dividing into more than two classes [14].
The approach used methods One-Against-All (OAA),
and follows the M-SVM:

There are seven classes will be made on the
training data, including: Unhappy with the label first,
the label 2 Sad, Surprised by the label 3, Fear label 4,
Angered by the label 5, Sick 6 and Neutral label by
label 7. Here's the process M -SVM:

a.  M-SVM with label 1 will be given a positive sign
(+1) and label 2, 3 label, the label 4 and label 5 is
given a negative label (-1). If the result is positive
grade (+1), the result is the label 1. If the result is
negative (-1) then go to the loop b.

b. M-SVM with label 2 will be labeled positive (+1)
and label 1, label 3, 4 labels, and label 5 is given
anegative label (-1). If the result is positive grade
(+1), the result is the label 1. If the result is
negative (-1) then looping up to the next class.

In the training process, use the values of the
features that have been obtained from the extraction
process features as support vector value.

Tablel, Input Support Vector

Elkspresi Fitur Kelas Label
Bahagia . +1
Sedih -1

Terkejut
Takut
Mlarah
Mluak S -
MNetral J T -1
To find the value of the kernel using the kernel
trick Linear, calculation kernel using the following
formula:
K(xi,x) = xix 17)
K@yuy) =yi ¥y (18)
To get the class of the value of the kernel, add up
to the value of the support vector, using the following

formula:K(x;, x)x

O || | | b |

-1
-1
1
1

X; = Xy x] % (19)
Vi = Xja vy (20)

For value and that is a support vector value,
then define:x;y;

a. kernel Trick

In value x; and have been found, then find the
value of the kernel trick using the following
formula:y;

Vxi+yi—x Ik -yl
X2+ y2 > 2, mak
o=t et e o 1)
Vxk+y2 <2,make G)
b. Value a

To determine the value by using the following
formula:a
Z?=1,j=1 aiTiTTj (22)

c. value Bias
To determine the value of the bias by adding the
number 1 in the Kernel Trick as follows:
Xi
Si = yi (23)
1

d. value hyperplane

then determine hyperplane value using the
following formula:
W =3¥la;s; (24)

2.1.2. Testing process

The testing process to test each image that has
been trained, stages: preprocessing, segmentation
viola and Jones, stationary Markov feature extraction
feature - vector quantization and classification. In the
testing process, the process of preprocessing, viola
and jones segmentation, feature extraction feature
stationary Markov - vector quantization, with the
same process and following the training stage is the
stage of classification in the testing process:
1. Classification

The classification process is a process of testing
of the training image by using support vector value,
then the value of that vector didistirbusikan using the
following formula:
kelas x = arg max (W] () + 5, T 0() + 02 T0(x)  (25)

+ 8, Wi o(x) + 5%, W1 o(x) + b5, [W'T . ()
+5%), [wT . e(x) + b7

2.2. Performance Testing

In performance testing using the Confusion
Matrix [13] which is used to measure the performance
at the time of classification. Tests conducted on the
filter of 3 x 3, 5 x 5and 7 x 7 in twice the testing
process include:
a. 100% training data and test data of 100%, and
b. Training data as much as 80% and 20% of test

data.

Description of the data being tested as follows:
the first test by using training data 100% and the test
data of 100%, all the data that were tested had been



trained previously as much as in 2205 the data, then
the second test using training data 80% as much as in
1764 the data and test data of 20 % who had
previously trained as many as 441 data.

2.2.1. Testresult
1. First Test
a. Filter 3 x 3
Table 2, Confusion Matrix filter 3 x 3

Prediksi .
- - Akurasi
Bahagia | Sedih | Terkejut | Takut | Marah | Muak | Netral
Bahagia | 293 4 1 14 3 0 0 93.02%
Sedil 14 | 275 [ 11 4 11 o 8730%
Terkejut 0 3 309 2 [ 1 3 98.10%
Talait 23 22 3 236 | 28 3 0 74.92%
Marah 7 3 2 7 | 283 | 10 [ §9.84%
Muak 0 ] 1 2 3| 21 | 268 | 0 | 85.08%
Netral 0 o [ ) 0 ) 315 | 100.00%
Rata-Rata q 89.75%
93!?39:/@73“-/ e 89.84%
.37% N 0095
‘ I | ‘ ‘
‘Talar
= Segmentasi 9: o sv 30p 93 w 74 92 39 84% s 03/ mu uu

= Tanpa Segmentasi| 88.57% 79.37% 9238% 65.08% S0.00%  76.18% 100.00%

Picture 17, Graph accuracy of the filter 3 x 3

b. Filter 5 x 5
Table 3, Confusion Matrix filter of 5 x 5

Prediksi

Bahagia | Sedih | Terkejut | Takut | Marah | Muak | Mewal| <"

Bahagia 293 4 1 14 3 o o 93.02%
Sedin @ | 275 | 0 | 4 | 1| 0 | &30%
Terkejut o 3 309 2 [s] 1 o 98.10%
Talart = | 2 3 76 | 28 | 3 o | 7a52%
Marah, 7 G 2 7 | 285 | 10 | o0 | s9.8a%
Muak 10 11 2 3 21 268 o 85.08%
Netwal o o [ 0 o 0 | 315 | 100.00%
Rata Rata Akurast 89.15%

100.00% gg gga; 100.00%

= o 100.00%0%
Yrar 99.05%

S 78%

| | ‘ ‘ | |

rkajut
mmm o8 |
8% 9873

= Segmenta L | 99.05% quuu

93.02% | 100.00%

-x.m;..w.mm i | 974

Picture 18, Graph accuracy of the fllter of 5 x5

c. Filter 7 x 7
Table4, Confusion Matrix filter 7 x 7

Prodiksi
Bahagia | Sedih | Terkejut | Takut | Marah | Muak | Netral Alurasi
Bahagia | 315 o o o o o o 100.00%
Sedih 0 315 o o o 0 o 100.00%
Terkejut | O o 315 o o o o 100.00%
Takut o o o 315 |0 o o 100.00%
Marah | O o o o 315 |0 o 100.00%
Muak 0 0 o o o 315 [o 100.00%
Meteal o o o o o o 315 100.00%
Rata-Rata Akurasi 100.00%

100.00% 100.00% 100.00%% 100.00% 100.00% 100.00% 1000Q%0%

.05% 05% M
41% &
6%
| .51%
far M

Terkejut Takut | N
= Segmentasi 100 n[w 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
=Tanpa Segmentasi| 99.05%  98.41% | 99.05% 98.73% 9 96.51% | 100.00%,

Picture 19, Graph accuracy in filter 7 x 7

2. Second Test
a. Filter 3x 3

Table 5, Confusion Matrix filter 3 x 3

Predikei "
Akurasi
Bahagia | Sedih | Terkejut | Takut | Marah | Muak ‘Netral
Bahagia &1 ° o 2 a o © 56.83%
Sedih 2 52 2 3 2 2 o 82 54%%
Torkeut o 1 &z ) a o © SEa1%%
Talot o 3 o 52 7 1 © §2.54%
Marah o z T 0 56 | & © #8897
Muak 0 4 1 o 4 54 0 85 71%
Newal o o E] 0] o o & | 100.00%
Rata Rata Akurast 50.70%
sabam sga1% 1000000
88.89%
05982.54% -T1% suee 8501 %ses,
2%
‘ l‘ ‘ |i5/- | | ‘
= Segmentasi 95 PEy s 4:‘. 98 41 82 54 ss 39“/ 55 1 % 100 o0 /
mTanna Seementasi 80 95% | 7 2% RS T1% | AR 25%. | 65 0R% | R0 95% | 100 004

Picture 20, Graph accuracy of the filter 3 x 3

b. Filter 5 x5
Table 6, Confusion Matrix filter of 5 x 5

Prediksi

Bahagia | Sedil | Terkat | Takot | Marah | Muak | Nemal| *-res

Bahagia | 63 o o 0 0 0 o | 100.00%
Sedin 0 &1 o T 0 T 0 | 96.83%
Terkeut 0 o 3] o o o o | 10000%
Takut 0 1 0 62 | o 0 o | ssain
Marah 0 o 0 o | 2 | 1 0 | o841%
Muak 0 o o 0 0 | 63 | o |1too.00%
Tetral 0 o 0] o 0 o | & | ioo00%
Rata Rata Akurasi 99.05%

100.00% gg v, 100.00% 10080%0%

S s
2930%, 99.05%

14% S
51%
87%
| ‘ 02%
Netral

Bahagia Sedih | Terkejut Takut = Mar:
= Segmentasi 100.00% 99.68% 100.00% 9937% 93 ss 3 99 D: 100.00%
mTanpa Segmentasi| 97.14%  9587%  97.46% | 98.73%  9651%  95.02% 100.00%

Picture 21, Graph accuracy of the filter of 5 x 5

c. Filter 7 x7
Table 7, Confusion Matrix filter 7 x 7

Prediksi
Akurasi
Bahagia | Sedib | Terkejut | Takut | Marah | Muak | Netral
Bahagia 63 o o 0 o 0 0 [ 100.00%
Sedih o 63 o 0 [ 0 0 | 100.00%
Terkejut o g 63 0 0 0 0 | 100.00%
Talut o o o 63 o ) 0 [ 100.00%
Marah o o o 0 63 0 0 | 100.00%
Muak o o o 0 o 63 0 [ 100.00%
Netral ] o o 0 o ) 63 | 100.00%
Rata-Rata Akurasi 100.00%
100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 10000B0%
.73%
46%
e .83%
. 87%
Muak Netral
= Segmentasi 100 00 100 00% lCICI CICI 100 w ‘lDD DD"’/ 100.00% 100.00%
= Tanpa Segmentasi | 97.14% | 95.87% 97.46% 09873%  06.83% 03.02% 100.00%

Picture 22, Graph accuracy in filter 7 x 7
The results of testing the accuracy by using the
method of confusion matrix in 3 different filter
accuracy of data obtained as follows:
Table 8, Data Accuracy

Metode Pengujian Data Data Akurasi | Akurasi | Akurasi
BWSN | Training | Testing | Filter 3%3 | Filter 5%5 | Filter 77
N Pertama | 2203 2205 | 85.08% | 9696% | 97.01%
MSEVQ SV [ eua | 1764 1| 79.04% | 95.69% | 96.60%
Seg iHMS | Pertama | 2205 2205 | 89.73% | 99.68% | 10000%
F-VQ+SVM | Kedua | 1764 41 | 90.70% | 99.09% | 100.00%

From the testing that has been done using the
segmentation process, gain accuracy biggest filter 7 x



7 with a value accuracy of 100% in the first test and
the second while no segmentation process to get the
accuracy biggest filter 7 x 7 with a value accuracy is
97.01% on testing the first and the increase in the
detection of facial expressions by 2.99% with the
same filter.

2.2.1.1. Speed Results

While the ratio of the speed in the training process the

data, the following data obtained by using

segmentation and training time without segmentation:
Table 9, Data speed

Metode Pengujian| ::;::‘ng . Zﬁ:g Filter |Waktu Pelatihan P“ aktn

33 56 menit 39 menit

Pertama 2205 2205 3x3 1 jam 2 menit 43 menit

MSE-VQ+SVM 77 {Ljam 13 menit 150 menit
33 56 menit 15 menit

Kedua 1764 441 3x3 1 jam 2 menit 18 menit

77 |1jam 15 menit |22 menit

33 menit 28 menit

Pertama | 2203 2205 555 |43 menit 51 menit

Segmentasi=MSF- 757 |49 menit 34 menit
VQ-5VM 3x3 33 menit 6 menit
Kedua 1764 441 555 |43 menit 7 menit
757 |49 menit § menit

After conducting tests on the effect of

segmentation using the Viola and Jones to feature
MSF-VQ in the case of recognition of facial
expressions that have an influence on the speed of
training and testing data faster and produces better
accuracy in the process of recognition of facial
expressions to get an accuracy of 100%. And to
develop this study, it was given advice by using
Markov Stationary Feature - Vector quantization,
take advantage of Stationary Markov method Feature
- Vector quantization on the video to recognize facial
expressions directly on the case to recognize one's
feelings or lie detector.
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