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Academic Year 2020

ABSTRACT

This thesis presents the design and development of automatic screening points to be used as a
replacement for staff or personnel. These include helping to replace workers in the area of spraying hand
sanitizers for disinfecting and taking preliminary body temperature measurements, as well as screening
people who wear face masks in order to pass the screening point. This will help in reducing the number
of staff or personnel at different screening points, as well as reducing the chance of contracting COVID-
19 virus by staff and personnel performing their duties. The automatic screening point consists of a hand
sanitizer spray system. By using a 12 VDC water pump and a relay circuit for automatic spraying of
hand sanitizer COVID-19, a control system for the barrier gate using a Servo Motor to control the
opening and closing of the barrier gate for screening whether who will pass the screening point. Has it
been compliant with the COVID-19 virus screening measure, audible alarms to notify the status of the
automatic screening point Let those who pass this screening point know whether they have performed
the screening process or not, Body Temperature Measurement System Using Infrared Sensor
Thermometer for measuring the temperature of people who pass the automatic screening point that the
temperature is over 37.5 °C or not and the last part is a face mask detection system using the TensorFlow
Object Detection API, a deep learning action to detect the appearance of masks and different types of
masks for examining people who have passed the screening point. Whether you have worn a face mask

in accordance with COVID-19 protection measures.
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2.2.1 Machine Learning

T
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A a9y 9y 1 A 1
- Input Level A9 YANVVDYALVTIFIATOUNEY.

k)

=

9
- Hidden Level 1101511787 A0 9AN Machine Learning Algorithms “l%'ﬂizmawa@uwﬁ.

9

A A Ay g
- Output Layer 19 ﬂﬂmllﬁﬂqwaﬂl@ﬁiﬂﬂhlﬂﬂ@ﬂul

Basic Neural Network
Input layer Hidden layer Output layer

31 2.2 M3111914U9 Machine Learning Models
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2.2.2 Deep learning
<3| ' v . . Y = ' = ¥ &
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Deep Neural Network
Input layer Hidden layers Output layer

% L
i

gﬂﬁ 2.3 MIMNUVDY Deep learning Models

2.3 Application Programming Interface (API)
A A Y o Shé a 1 a = a v A [ [
71 ﬂﬂﬂjﬂﬂlﬂﬂﬂaﬂllﬂﬂ'l“Hu@]vhGlix‘lﬂ8'E]‘ﬁ‘]ﬂEJ'J']ﬂE)iJW?!ﬁﬂﬁﬂiﬂllﬂﬂ‘i"lﬁlﬂﬂ)’”ﬁﬂ’fﬂiﬂu@fﬂ\‘luli
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mﬂieumayjaizmwizuu FegreannusUFoulumswaiseanls vilvuelnamnsu
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awnsouanasudeya naziendumsiauldedalaoase
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2.4 TensorFlow

91 3l Open Source lausisdmsumsAmiuleuseday uagMachine Learning mum“lmy'
W Taenina TassausauTuAa 1azdane3 NuYDI Machine Learning 11a2 Deep Learning 141
Srou 1019 a%19 uazl5u19Tuna Machine Learning 1@0e19a209n Fauaidiu TensorFlow 1

A Aq Y @ a [ o R o Y I S
TavsBaldnutuamzmelugia asunlumevasisgninldnaieily Open Source Tavsis

2.4.1 TensorFlow Object Detection API
. . ) ac ' s A 9y X -
TensorFlow Object Detection API WwlsuasnTemusesaNad 199U VU TensorFlow 3
o 2 A X o q Y1 ' 9 o yT
ﬂ'J']ilﬁ']ll'liﬂﬁlUﬂ']iiguﬁﬂi‘]ﬂﬁ']EJ“])'L!Eluﬂ']W!ﬂﬂ'J"]f\Wl11??\118@]@ﬂ']5ﬁ5']\1, IRGBRN LLﬁ%‘]Jﬁ‘Uﬂl‘h' uiaaq

732990909

3171 2.4 0e19M3119114903 TensorFlow Object Detection API

2.4.2 TensorFlow Lite
I 4 v 4 {
101 Wugansosiio I inamurawnsaison 19 Tuaa TensorFlow Uuiionoiadaoun,
14 4 ] =< ] 9 o . . Ao
lulasaouInsaaes nazginsal IoT a9 9 H93281%n1591911U09 Machine Learning 15U 11U

7 o v X a aA g ' 9 Y v oo A
Qﬂﬂ‘imﬂ1d1uulﬂli’3"llu Lmsmjumsllm"luuﬁmaﬂm LADIADILANUIAIYANTNLUNHIIN A AN
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Tenslfmw ‘¢ TensorFlowl ite

: Deploy the Make
Train a Convert the imi
Optimize model at inferences

Edge at Edge

model model the model

. Linux Embedded
Android .
- devices — Raspberry Pi
Microcontrollers

gﬂﬁ 2.5 HanMSN9I11V09 TensorFlow Lite

2.5 Labellmg
[11] 1593 Python Package g sulamiasuieysenoulunmnsiiln Fuiulomusesaldan

Y dyw o a oA [ Y A |
IIWV\I‘% u'0ﬂTITﬂuENﬁ']NT?QVI']Q']u]’l@HﬂUﬂa'IfJﬁz‘]JUﬂQU@]ﬂ'ﬁL‘])"L! Linux, Mac 139 Windows

D Iabellmg
28 14 Box Labels
[ Edit Label
Open __
; || person
@ | person
Open Dir
(%N 5] File List

/Users/rilynn/src/abelimg/dem
/Users/rilynn/srcfiabelimg/dem
/Usersirflynn/src/iabelimg/dem
/Users/rlynn/src/iabelimg/dem
/Users/rilynn/src/iabelimg/dem
/Users/rilynn/srcilabelimg/dem
/Users/rilynn/src/labelimg/dem
/Users/rflynn/src/labelimg/dem
/Users/rilynn/src/labelimg/dem|
/Usersi/rilynn/srcfiabelimg/dem

VA

% \

51N 2.6 M0819715111914 U9 Labellmg
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2.6 Kivy
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widgets 910 kivy 1225095 UT2VVNAANY (Multi Touch)

| Kivy Architecture
£ Widget Kv language
) A
Cache || Clock || Gesture || Eventloop || Properties
Core providers Graphics Inputs
Window Vertex Buffer Motion Event
Text Frame Buffer Post processing
Image Texture (double tap,
Video Shader dejitter...)
Audio Instructions
Pygame PIL GStreamer| [ GLES API GLEW Mouse TUIO
2| | FFMpeg SDL Cairo WM _Touch| | Mac Touch
3
JY MTDev || HIDInput

57 2.7 Tnssadrsaaifaegnssu Kivy
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Directional
distribution
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31]1’] 2.10 MsupSaannnuRINudsiumunama

T

aa . A= IS A a 4%’ A o ~ a '
ﬂ1§!lW§ﬂaf’)uN§1!§ﬂ (infrared radiation) LﬂuﬂallﬂmﬂﬂﬂluLiJEJ’JG]QqumWQNQQﬂN

a d o J
QUUNFUIDIATNYT ! (zero absolute temperature)

v A (2

1 < ] 1 4 g '
Fa@ous U3A (infrared) t1ig0BNTY 5 FIIAWFIIVOIANWYIINAL AL 59 NIR (near-
v 9 ]

IR: 0.75-2.5 pm) FI9AAUETY (1.4-3 pm) $390A19 (3-8 pm) FAIAAUE1D (8-15 um) Az FI4 Ina

v AaAa ] A 3’, = 1 A 9 o o I
(extreme: 15-100 pm) Taosa@aususalusrsadududiyienduer Tagniuiaunilu
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14 -
e 12 -
|
N Classical theory (5000 K)
1
E 10
T
w
. g
=
=<
[
S 6 -
@
8
©
B 4
Q
[
o
tn
2 —
0 T T | | | |
0 0.5 1 15 2 2.5 3
Wavelength (um)

s 2.11 anlpaSuve smsunSsavesingae (blackbody)

U

d d 3 ax o 1 @
nammamﬂmiuawmmuu (Stefan-Boltzmann's law) L‘]JH'J%ﬂWN’Jm‘Vi”Iﬂ”IWﬂQ\TIuﬂ”Ii

UW59TAWTOU (thermal radiation) ¥03399#1 (blackbody) NG aHAN (temperature) 1o ) AADATI

@

4 1 Y] [ { . @ o
anvenadulugiussdanudouTasld Planck distribution #9011 2.11 &9z laanuduwus

1a

FENINAMNANUMTHIRTITANWFOU (emissive power) Y0907 Tugauna nie Tagdinguns

22)

q AIEUNITN 1 HAZANNITN 2

~
qaunNIINni

A
"0 A

A
aunNIIn 2

E,(T) = oT*



20
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2.8.1 HANMFINNUATIVIVINGVDA Infrared Sensor
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