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Abstract

The objective of this research is to Development of a Real-Time Facial
Recognition System Using the Haar-like Feature-Based Detection Technique. A model is
developed where the system recognizes faces as one of the methods for verifying and
confirming the identity of individuals, utilizing unique spatial features of the face. It
extracts the spatial and differential features of the face from photographs, digital images,
or video footage for processing. By transforming them into a template, the system
compares them with a facial database to find individuals with the closest resemblance
to the input image. The system then presents the identified face as the output. The
development process involves data collection, facial detection, and feature extraction
through training, such as eyes, eyebrows, and mouth, among others. The model
development and testing consist of a dataset of 100 facial images and 100 non-facial
images. The experiment on facial detection yielded a 91.00% accuracy rate, while the

application of the model on test faces resulted in a 78.00% accuracy rate.
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Figure 1 The operational process of a Real-Time Facial Recognition System.
(Ref. Keerasak Paya, 2022)
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Figure 2 Image processing for storage in a database.
(Ref. Keerasak Paya, 2022)
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(Training) Tunthlneanuwauzuanslase Figure 3

Figure 3 Example training data for facial images.
(Ref. Thanadol Jandee, 2022)
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3. 1385193 1UvaYaNN (Training)
nsa¥eguveyaniazthawlunth (Positive Image) wagnwinluitlaily
nulunin (Negative Image) NLUSBULIBUAI8NTEUIUNS Haar Training Mita et al. (2005)
wieadralia XML duduifiuan Threshold i evrldlaludumeunisnsiasulundie olu
R85 19819089 Negative Image, Positive Image waglna XML @4 Figure 4 way Figure 5
AUAIRY

Figure 4 Example images used for training to create a facial image database.
(Ref. Thanadol Jandee, 2022)

threshold: 1.7976931348623157e+308
radius: 1
neighbors: 8
grid_x: 8
grid_y: 8
histograms:
- Hopencv-matrix

rows: 1

cols: 16384

dt: f

data: [ 2.49762726e-02, 1.38796665e-082, 8., 5.94530301e-83,
.32342458e-83, 4.75624250e-03, 4.75624258e-03,
.25921515e-082, 1.18906@63e-03, 1.18906063e-03, ©., @.,
.1343639%9e-03, 2.37812125e-03, 2.02148305e-02,
.9453@32%e-02, 2.61593331e-02, 3.5671819%e-03, @.,
.37812125e-683, @., @., 0., 2.37812125e-083, 1.38796665e-02,
.37812125e-63, ©., 1.18986863e-@3, 3.21046375e-02,
.75624258e-03, 4.84280610e-02, 4.75624241e-02,

I N Y ]

Figure 5 Some partial examples of the image database files.
(Ref. Thanadol Jandee, 2022)
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waznaTy Feanusefenaldnuannisuwandldde Figure 6 1o 11(x, ¥) Ao Integral Image
wae L(x, y) Ao mwauatiy

1. 2,

(%)

ii(x,y) = Z i(x',y")
XISX, YISy

Figure 6 Equation for calculating the average value of an area in an image.
(Ref. Ruslee Sutthaweekul and Vilaiwan Salee, 2011)

Figure 7 Displaying examples of strong classifiers obtained from the learning process
using Adaptive Boosting.
(Ref. Viola et al. (2004)
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Figure 8 (a) Pixel values 0 and 1 and (b) Normal grayscale
intensity values for the actual case.
(Ref. Thanadol Jandee, 2022)
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Figure 9 The steps for sequential grouping classification.
(Ref. Thanadol Jandee, 2022)
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Thanadon Chandi

Figure 10 Example of face detection.
(Ref. Thanadol Jandee, 2022)

5. MseanuuudLRnsarlY
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Figure 11
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Figure 11 Designing the user interface.
(Ref. Keerasak Paya and Thanadol Jandee, 2022)
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Table 1 Testing the accuracy of face detection.

arduit Negative Image Positive Image gn  An  waans AUQNADI(%)

1 10 10 10 - 10 100.00
2 10 10 3 70.00
3 10 10 2 80.00
4 10 10 10 - 10 100.00
5 10 10 1 90.00
6 10 10 7 3 7 70.00
7 10 10 10 - 10 100.00
8 10 10 10 - 10 100.00
9 10 10 10 - 10 100.00
10 10 10 10 - 10 100.00

394 91 91.00

(Ref. Keerasak Paya and Thanadol Jandee, 2022)

910 Table 1 §19ufi 1, 4, 7, 8,9 wag 10 ﬁmmgﬂﬁmﬁ' 100 Wosidus lngdsud 2 fau
gndesil 70.00 Wesidud dduil 3 finwgndesil 80 Wediud d1duil 5 Tanugndes
7l 90.00 wesidust d1dufl 6 Farmgniesil 70 wWedidus Araugniesadsamn 91.00
wWosidue

2. MsnegeuANUgnAaslunIsiussuisuiuguteya deau1sadnsieluning
dmegeunguleyariteleuiieulunih uanssivazidends Table 2

Table 2 Testing accuracy in comparison to the database.

luwth | 1 [2]3[als5][6] 7] 8| 9 [ 10] st AUNHDY (%)

1 10 10 100.00
2 2 8 10 80.00
3 8 2 10 80.00
4 2 8 10 80.00
5 2 7 10 70.00
6 2 8 10 80.00
7 10 10 100.00
8 1 1 8 10 80.00
9 1 9 10 90.00
10 2 1 7 10 70.00

3 100 83.00

(Ref. Keerasak Paya and Thanadol Jandee, 2022)
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271 Table 2 nansvageuszuUlaskut unBuNIATRARUlUN LAy eSS luniildua
fignies $1u9u 83 A 9 nvtavua 100 am 7lsluntsnaaeuid evuisuiuam
Tugrudeya Andunnugniesléd 83.00%

dmsunmsnaasuaugndeslunisiisuifisuiugudeyaannsoudsuadilsioanifu
2 Uszian ﬁamaﬁgmﬁ’famamﬂﬁﬁq Figure 12 LLazwaﬁthﬂG’TaﬁLLamlé’ﬁq Figure 13 @anail
ligndesanansaifaldann 4 awe fo nmifuasios amdifiuasann amlugiudeyadivian
Wisuisuidnvaradeadetuunn wazaniililedlumiwesaunansldds Fisure 12, 13, 14
uay 15 ARy

Thanaden Chandi
g

Figure 12 Correct results. Figure 13 Incorrect results.
(Ref. Thanadol Jandee, 2022) (Ref. Thanadol Jandee, 2022)

Keerati

Figure 14 Incorrect results. Figure 15 Incorrect results.
(Ref. Thanadol Jandee, 2022) (Ref. Thanadol Jandee, 2022)
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3. MsnaaeuaNNgnaadlunsiUTeuiisuiugudoya Jeanunsadnsieilunti
WnegeuINguleyaiiaSeuieuluninnmatihluyssgndldass wud wuudiaesddn
TunthuuuiSealnllagldinalinnmsesiudnuawiuiuuailadds Table 3

Table 3 Testing the accuracy of applying the model in real-world scenarios.

luwth 1 2 3 4 5 6 7 8 9 10 v ALNGBA (%)

1 9 1 10 90.00
2 4 5 1 10 50.00
3 1 9 10 90.00
4 2 8 10 80.00
5 2 8 10 80.00
6 3 01 1 5 10 50.00
7 1 9 10 90.00
8 2 8 10 80.00
9 9 10 90.00
10 1 8 10 80.00

373 100 78.00

(Ref. Keerasak Paya and Thanadol Jandee, 2022)

nuan1snaaadly Table 3 91nmsthwuuiiassnuszendldanu Tunsimsziuaznsiadu
Tuntuuuisealndlagldmaiinn1snsiadudnyagiauluuanlan 97U 10 AU N1SNREDU
Tneldndulumthaunuuiealnl wavvimsdanan 5 wiit Whuazesnfunan 30 Junit 2 sou
50U 5 A%e Tevun 10 ASs $3luntla 78 a¥1 970 100 At Anduesiduanugnies
167 78.00 Wedldud dauniheelusunsudmiugldanusidnuagmsldauaiuandlid Figure
16

¢ FaceDetecson - i

Figure 16 Real-time face detection program interface.
(Ref. Thanadol Jandee, 2022)
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