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ABSTRACT

Today, there are many people using wheelchairs due to aging, illnesses or accidents that
cause walking problems. The use of a wheelchair is essential because it makes movement more
comfortable. But at the same time, the wheelchair cannot pas through the stairwell. This project
is designed to help wheelchair users to get trough stairs. The stair is built with an electronic system
that allows the staircase to be leveled so that wheelchair users can pass the stairs. A camera built
into the staircase is connected to an artificial intelligence system that detects and sends a signal
to the microcontroller when it detects that a wheelchair has passed through the area. Using
python to control the operation of the microcontroller, which is suitable for use with artificial
intelligence. Including being popular to develop further Because there are many libraries that can

be used together.
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43

Uyavszivgluvssandldundaym lidnludesandeeisualnioninuidnvesuyud agnelsinuiieny

(%
v

4 4 Wilgsnsiulaganysel Tenumis 4 aendidiusiaiinueliues
a v ! A
Henusandnfe

1.58uuiAnmilaulywd (Systems that think like humans)

1.0gy1Usefivg Ao AnunersulnddutInueunasiliasuiinosAnladaasoednsna

afU1o813ATUNULAZUNDTI ("The exciting new effort to make computers think ... machines

with minds, in the full and literal sense." [Haugeland, 1985])

2 JgyanUseding Ae nalnvesianssunifeavesiuanudauyewd wu n1ssinauls nsuadym
miﬁﬂui ("[The automation of] activities that we associate with human thinking, activities such as
decision-making, problem solving, learning." [Bellman, 1978])

Y v

INELNE NEUNILYNITATERARE UL EEOLY AasgnouituywdinssuiunisAnagnels 8an1s

9 Y 9
Taszidnuaznsinveuyed [Wurmansau cognitive science Wy Anwinisiseaiivesgadauadly
a1udid Anwinisanewdsegliin wasinszinsidsuulamaadlnidlusinieg seninenishn @9

ufiatlagiu (w.a. 2548) 15Adelisuudng uywdisn Aaldegnsls

2. ssuuiinseyimliouniud (Systems that act like humans)



1. Yayayseing Ae Iy1vesnisaiiauniesdnsivinnuluddededaygilien sevilasuyue (

The art of creating machines that perform functions that requires intelligence when performed

by people." [Kurzweil, 1990])

2. UyayUseding Ae n1sAnwidvilvireufiumesnseviludsmuyudinlanninturaedu (' The

9

study of how to make computers do things at which, at the moment, people are better." [Rich

and Knight, 1991])
VEve) N13nseymilounyse 1y

4' vy A Y o o A 9 I
aamﬂmmam‘lﬂ’mmqwﬁ% LYY mMVLVIEJ AWIDNNEY AIBYINAD AsuUaIveAINULTY

e waz n1sudasiyadudaniiy

fiuszanviuduiandieuysd 1wy AeuiawessunmlalaegUnsaisududa udrinmly

Uszanana
waeulilandneuyyd WY YusuAtIBuee 9 0819013 Aol Ladeug1edaed

Seuile IneausansRdusliuunsiinveunaniaila 9 uddsuiagasandeud

WasulUld
3. izwﬁﬁmashﬂﬁmqma (Systems that think rationally)

1. Jyuusehivg Ao nsAnwiruaiuisaluduadtuailaenisislamanisaiuin ("The
study of mental faculties through the use of computational model." [Charniak and McDermott,

1985])

2. Yy seding Ae MsAnwISNsAwInansasus; Mvana waznsevin ("The study of

&3

the computations that make it possible to perceive, reason, and act" [Winston, 1992])

AUELAE ANDENTLAANS K30ANNNADY LU MINANATINANENS LUNITANMIANDUBENTLARNA
—— q U q

WU SEUURLEIYEY

4. 33UUﬁﬂ3$ﬁ’1@Ej’]ﬂﬁm9}Na (Systems that act rationally)
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1. YygyseRuwghanisfnwiieeaniuueiaudniileygy) ("Computational Intelligence is the

study of the design of intelligent agents" [Poole et al., 1998])

2. Jayausehivg NeatesiunganssuniwansteyyiluFanuywdasialy (Al ... is concerned

with intelligent behavior in artifacts" [Nilsson, 1998])

wanewe nszvhegsiivnna wu owaud (Usunsuiidanuaunsalunisnszyi vieduduny

=

lusguudnlud@ng 9 ) aunsanseyiegidivanaiioussaidimneilansly wu wudlussuutuse
galwiid nddwaneddeduiadmingluszezniiduiian daudandunanludatmuneniduiand
[ Y =2 = V1 s o 1 = a o 1 ] Aa !
Jululs 3saz5enladn wudnsshegnadivgna 8ndaegudu erudlunumuingn Aidmanedn

v Y Sy & a PN o g Y i1 v P )
douovuzased Adeadendunnniasiilvigseduilile [Wuduy

2.3 Object Detection

2 Iy

Object Detection N1595333U3ng Ag walulaglunismauiiawmes nannisinegaiu Computer

Vision wa¥ Image Processing filtlusiu Al n53aduingulinfidiviun 1wy auve sasud 81a15 Magly

sUN M v Ale

47U Object Detection M395393uTnglugunin awnsainzinasluladnuatsuwyus wu n1sih
Face Detection @3393UNU1AYU Pedestrian Detection #5733 UANLAUAUY d1015aUTEENA LT LA

yanvale 1wy lunusneeulasnny wavsasuntsautu Wusu

Classification aesiictiont Object Detection Instance

+ Localization

Segmentation

CAT, DOG, DUCK CAT, DOG, DUCK

AN _/
e Y

Single object Multiple objects

gﬂﬁ 2.4 Difference of Object detection
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v @

Object Detection fa Al #5333u3g Twaum1an1L Computer Vision 19g314un agnsidu

v
a I

Tageglusy MInsIadu 115nIm Wsnun Inewdnns axnsavilavangds msvihanininunidey

9 Y

oA 11anaesseuTng (Bounding Box) #3e audlvivn Pixel va¢inguu (5801 Segmentation)

COCO-SSD (Single Shot MultiBox Detection) e luwmadmiu Al nsiadudng Object Detection

[% (%
Y

M9¥nT191 wazdwun Ingraiuayndu Negarglunm 1 am

9 9

L4 A v

luwwaiiisazldfiae luwa COCO-SSD wastuiignuias tieunlildiy TensorFlow.js W1

Tensorflow object detection API

Tunailaznsiaduing $1uu 90 Class mulu COCO Dataset ¥alu Dataset vwrnlg) Aldlu

N13 Object Detection, Segmentation, Wag Captioning

2.4 Tensorflow

3‘1]1'7; 2.5 Tensor Flow

Tumsiaun du 9nvazdwseafienlunms@eou WwszIndinszuIun1sngudeu vinlwinnsg
Waunlausn3ivaslunisilleunsewaul Machine Learmning lagn1s Google lavinniswaunlausis

PRSI ULRSE dnsunNIsieuluswnsy dataflow Tuaunateuseenn 1senin TensorFlow

TensorFlow Wulaus3aldluniswaun Machine Learning losumswaiuilaeuisv Google e

maadadietuil 11 nuaius 2017 & TensorFlow tuazillu Open source 919514 python Tunis

12



YU 5995UL95TUNS python2 way Python3 1 TensorFlow @131509119UUL CPU way GPUs 945U

5¥UUU{UANNT Linux, macOS, Windows wag Android

18NN TensorFlow Wa2 114 Google AFelawmulUsuATY TensorBoard ¥93831a99A15
M191UYBINTFUIUNITTBUF VO TensorFlow wazeadl TensorFlow Lite 1119 Google tawmunduly
WoungunIAN 2017 WwWzd1msu Android W TensorFlow Lite @unsaldlafiu Android Oreo 8.1

ull Tegldazdivuindn aunsasulasi avanuuinasain TensorFlow Un@

TensorFlow Lite (TFLite) Ao Tools Nrelitiniauiaunsasuluma TensorFlow ¥ Inference
yull 898 Mobile, Android, iOS, EJq‘lJ s Edge, loT Device, Raspberry Pi, Jetson Nano, Arduino,
Embedded, Microcontroller, Etc. ¢ maglupaniivuindnas vinaulaisidu an Latency lngenaazan

AMUwugIasluTg
TensorFlow Lite Usgnaume 2 d@iusail

- TensorFlow Lite Interpreter tJ ufa5uluiaad gnudas waz Optimize 11 Ui LAy

Hardware 19U 194 4808, Embedded Linux ikag Microcontroller

- TensorFlow Lite Converter Ldusauwdasluma TensorFlow tidulumasuinidn Aviaule

590157 dmSuduiu Interpreter

2.5 Raspberry Pi

MaveiTmefensuiamesuadn 1A1gn NnauasaldTavesiadunsementines

= o v a S = v Y1 1 [ = A ] 1 e a o U [ d'
Lmaﬂwaﬂﬂizmmuammawmlm LLlI’]WE]T'U"USVLNQJWGQaﬁLﬂQJQULﬂia\WEUIMEyJ LANLWEIWDATINIULAN N

Y

1 [y a

JziauiuAouimes seUuvUHURNISIUEIUY0Y 598UeTINIE (NOOBS %se Raspian) Huillusunsuway

v A I3

6 o d! ¥ VY b4 Idl o QI =2 = Y = 1 =
WnNdanuiunildiaeslddnme uavidAyme N gansasuin@eulusunsulaiui 1wy Weuldsunsy

]

89 enelnnou (Python) NHLUILATNIBSUTUANIITUALATOITUIN
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winuINNIUUADNITUTEYNALTI I UDSTI NELaYINE DU NTUINUIE AKAUILUTTUNE LU

' [
Y] Y

anunsatuviduriueud 1A3euauAUR3 LATDINTITUANINOINA NTouINTZIIRARINAaaLAN T

¥ ol ~ o & v a v £ @ @ 14
Wsiaessmeiiieyidunasnsastaldeslutiundslea

40 Pin General-purpose
input/output Header PoE HAT Header
2.4/5GHz Wirless [ [ i ey
Bluetooth 5.0 # ket

Micro SD Card Slot

2-lane MIPI DSI
display port
USB-C Power
Port 5V/3A

Gigabit Ethernet

5Uil 2.6 Raspberry Pi d

F1ae3INg (Raspberry Pi) tAndulut) 2549 Nuvinerdewnuuind Ussweasangy lnegasa

a A A v O e a ¢ e Y ¢ = | a % ool <
MEAUAD BLUU BNAY, IDU Haaua, LA LAY LAY 88U UN8ATINN NQ@NQM@JWUWQ%ELV AU TN UUY

9 9

= o

ABLAILADS IIAERULETILATS NENUNTAMINIATOUATEILS LATEIUNTARNYINSYNIUIBIADURILABS
nSounadoulusunsudne lowud nsinavesimeluvesmeasnufiiudosar vlman ¢ ladiu
FuarurauaiidudiuUsznauvesnauiinmasiaes1etalau F9asvinlitnlan1syianuressrsuiimesiu

Jagtununlunaesaenulaunniu
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2.6 lulasnaulnsataas

lulasaeulnsaiaes (89nqu: microcontroller fngadn uC, uC n3e MCU) Av gunsalmIuny

PWAEN FIusseauaInsafiadtendaiuszuureiiames tnelululasaeulnsamesiasiuediy,

o w

weaudn wagnesn Jududiulsznounanddgyvesszuunsuiivnesidnlimeiy lnevinisussy

W lusdaRea

Tassasslnenaly veddulasreulnsamestu annsauvseanunladu 5 dulvalq feluil

1.

2.

MigUsEaIaNana1avsediy (CPU : Central Processing Unit)

nU28AUTT (Memory) d@1u15autseonidy 2 @au Ao wuiea U917 41T dmsuiiu

¥

TUsunsamédn (Program Memory) Wisuiailousninfanvasiniasnaufnimesmalie Aotayalan

= &

ﬁgmﬁulﬂuﬁwlﬁq@mawLLﬁl@JﬁlV\lLﬁm andiunilafamiienudiveya (Data Memory) 14
o 2 Y] ° aa A o Y]
Juwmdloudunseawmalunsaunuvesdiy uazduiwndeyadinsivasriou wimnlid
TWides foyafazmluadeiumitemususa (RAM) luirsesnoufinmnesviag U uwidmsu
lulasroulnsanesadelund miheanudidoyaasdnenduniieaiuiesy ftayavzmely
Holddildee wazifuddnsen (EEPROM : Electrically Erasable Programmable Read-Only
Memory) @sansatiudeyalaudluiilvide oy

dwdndeiugUnsalnieusn viseneasn (Port) & 2 dnwaAe wesndune (nput Port) uaswease

[

dedoyanuvisenaiaiadng (Output Port) muuaﬂﬂumsmamaﬂuaﬂﬂﬁmmauaﬂ foindu

[ [ Y]

dauiiddgunn Tianiussninmesndunn Wesudymin e199gsonsnaaind ey

o

Uszananawazaslunasnionsinm ialanuawy n1sinaitswasmasnl 1lusu

YoamaAuresdygin nieUa (BUS) Aetdunianisuanid sud TyeU 10y aTENINg Iig

g7

wireaudwarnein Lludnvugvesaedygy v Swruunegneludilulasaeulnsaaes

Ineuvadudadeya (Data Bus) , Uauasasa (Address Bus) wazUamaunu (Control Bus)

a

rasiudindaauniing Wussduszneuitdfanndndiunis iesannmsvhauiifaduly

Ailulasaaulnsalaesd xduegiumsivundsnieg windyaauninidaiudgs Jmignis
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T Y
1

° < o W valX su o o« <
nufavansahinavudwalililasreulnsawesinu Ianusilunisussiianageuly
e

= A 3 ¥

NodeMCU (Inus 1oude) Aa uasnmd

Y

18 Arduino M@0 aumany WiFi ba, a1u1503 ey
TUsunsusiae Arduino IDE euifieniu Arduino wazuasaniisnagniunzwngnanassusufnw wse

naaedldaruieaiu Arduino, loT, Biannsedind wiseudunnsihluldassdulusianniey

Aeluuasaves NodeMCU Usenaulunle ESP8266 (lulasmaaulnsatansnaiunsasiousa WiFi
1¢1) wieugunsalduieAuazAINd1eT U wesn micro USB dwsuinglu/dulnanlusunsy, In

dwsudulnanlusunsusuans USB, Tnudasussiuliil wazdmsudeusagunsalnieuen (Jusu
ALAUYD NodeMCU

1. gnsaideusanu WiFi lﬁimaiﬂﬁaaaﬂé’jﬂmga WiFT tigifiay

2. simgnann Wawteuiuuesaiil Wik Tushgudug (ralulveussanas 160um)

3. @unsadey lagdUlnanlusunsuasuesandelusinsy Arduino IDE #1udney USB WUy
deiuildsalnsdwile

4. ausasUlnanlusunsuniy Wiki 19 (3en3a Over the Air (OTA)

5. fhuasailvunnan (Uszanad 5.5 x 3 cm.)

2.7 CUDA (Compute Unified Device Architecture)

CUDA (Compute Unified Device Architecture) A tnanlosudmiunsuszananaluuguuiy
way Application Programing Interface (API) Waunlaause Nvidia tivelatdniauilazimnsgonins
ansafsdnennlun1sUTEIIANALUUIUIUTEY GPU (Graphic Processing Unit) d1munisuszanana

Tusueneg wiefiiSenin GPGPU (General-Purpose computing on Graphics Processing Units)

TagUndnallulas aspauinasniindinsunisuseuanasziduntiives CPU (Central
Processing Unit) il unilguszananananslunisviniauaesneuiinmnes luaiesnsun1suseuiana

I 1UNsINANAL]Y CPU 1Jundn danalin1svinaiuyes CPU wilndutazliifisanasanisvinauluaiu
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DU GPU 9 nunTunuvlun1suszananan eaunsminunu teann1svingiuees CPU vilnniseu

sunsAndanudulnanndetu taziile CPU viutiosas mnusaunislursosfanasmieiauniu

<A NVIDIA.

CUDA.

3Udl 2.7 NVIDIA CUDA

2.7.1 N32UAUNNTIUNNTTI9IULYBY CPU 1ag GPU

CPU WuagUsenauliaae core tiesldf core Jumungiumuluanwaiziissnin Sequential
. . = o =~ ¥ < o
serial processing #38n15UTZNIANALUUEINU Tutig?l GPU 9:UT2naunie core TUIAENTIUIULIN

uwazgnasnuuuliinisnsrarensviauludnue Parallel vson1sUsEaIaNALUUA YUY

+

CPU GPU
MULTIPLE CORES THOUSANDS OF CORES

5Ufl 2.8 CPU vs. GPU
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Tnenufiungiu GPU asdunuludnuae Single Instruction Multiple Data stream (SIMD) nanifie

Tin1sUszaianameyntayanansyn WAviUmEAEuGe?

Tutguuenainaunismunsmiinua dadioutr GPU wnlduszaianaluaulyaiusehvg (Artificial
Intelligence #3® Al) liii19z18u Deep Learning, Computer Vision v3eunuUszanaldluszuusalinudu

(Self-driving car) ¥309MUNNANUINGFNERI LA AIAFAERNS

2.8 CUDA Deep Neural Network library (cuDNN)

Aelausn3 (library) d195UL59AI11L37 GPU (GPU-accelerated) 113U Deep Neural

Networks T¥dmiunsvitnusiuiu CUDA gnitaunlagusen NVIDIA
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uni 3

A5115ALHUU

3.1 AMNTFINVBITEUU

Dataset webcam
(Wheelchair Images)

ine Raspberry pi
‘ . (Python) gat

(OS Raspbian)
Colab OpenCV
_ L298N
pliiiias ”a SENY (Motor Driver
1\ g —
Tensorflow « bS Module)
training ’
(SSD Mobilenet v2) controll
b, 4 il
Model I Tensorflow
convert model tite Linear
M J | Actuator
f

Model TF Lite ————

W N \v

5UN 3.1 0NTIU0ITEUY

NJUM 3.1 uamInwsIAUsENaUsnY 3 daundng sufuusniledne Aediuiith dataset wiof
A9 wheelchair Image 1ilUausulu Tensorflow laevini1ssulusunsuuu Colab via3andl GPU
(Graphics Processing unit) W4 lHnuluna SSD Mobilenet fiansnsaudaadulug tite 16 iloviinis
susudnsaezlamlumaslmiiiay Detect wasflousuliuidu wdmnifussyhnisdeuudaduma

Unaliluiduluimaves Tensorflow Lite Lia9a1niinislanswennsiiaenin Tensorflow wuuUnf

YY)

UAUNADINTINANTUN 3.1 AodIuves Raspberry pi 3¥in155ud0yau131n webcam wazi

Foyaidunimdn Tensorflow Nvztlaaaves Tensorflow Lite anldauudanhundnduladndindsad
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= o o 1

aglunmisely dilagvhoudduselunvzdnduladnidsaduinlindusmiazeundudiuioy
Praniiseli dnduingaulssvddyaraumazyhnsandunsiudaly
dufuganeferun Aeduvadulasreulnsamesiardule lulasroulnsamesavsudyyin

Wrnieauadlidulavinenu Ingagdsdayyianiu Motor Drive Circuit Wialiiunssuanazassioluds

uawasunudn (Linear Actuator) telvitulaaunsaendmuagyuiiadle

3.2 N15a519luLna

Aadad

nsasalalnaas1aliliieyin Object Detection @ansaasslaainlavus1aniizedn Tensorflow &
nsvivatnnatedunauauleluaa welelumandlrfvilunanndaeuduluin adilildly Tensorflow

Lite iveviaganansavhaulagldnsnensidesuu Raspberry pi laagaiiusednsamiign

3.2.1 M3IN13Yataya

Input Dataset

Wiy Label Image ]
v
save 13lu xml

v

a1u Data 3nn xml
ANNIUA

¥
save 57uTu csv
¥

wiu class lu pbtxt

v

@219 Record File

5UN 3.2 Flowchart ns¥uiunsdnnisyadeya
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nsthyadeyaunvitnisiiy label vasingmelusunsy Labelimg lunmindl label axlsthanagldly

a

nseusudeya Fenazeusuluidil 1 label WgawiniuAe Wheelchair Asgun 3.3

5UN 3.3 fegryntaya

U 3.4 sUm3ifi label Trigunm

wasvinstuiinldnlaAiuvanadu xml uda asuenyateyaidulvames train A test Tu
gn51du 80 : 20 lngvmsdudenlndunldluudagivawmes avihdoyavesyndoyanavuanuaintuiin
Wumsidlalulnduinana .csv 9ntuwiiu class saelild pbixt uagviinisdudinidu Record file s

Python iftel#luniseusudeyasield
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e3efdadaasch.jpg

A15199 3.1 Faenalnd csv

il filename (width height  |class xmin ymin HMax ymax
P 110350564 1300 867 wheelcha 236 440 786 867
N 110350564 1300 867 wheelcha 615 297 268 500
L 19308854 1300 866 wheelcha 296 109 1118 839
N 25380243 1300 737 wheelcha 559 274 1209 737
T 71206247 1300 866 wheelcha 383 453 914 866
F 71459517 1300 866 wheelcha 670 413 1052 781
Sl 7798062 7e 350 233 wheelcha 65 122 193 229
=l close-up-¢ 626 417 wheelcha 173 25 592 404
close-up-y 626 417 wheelcha 211 46 622 397
depositph 1600 1168 wheelcha 279 307 1259 1067
depositph 1600 1168 wheelcha 304 568 743 922
el depositph 1068 1700 wheelcha 239 788 922 1565
depositph 1600 1167 wheelcha 690 274 1491 991
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3.2.2 N3aUsNYAYRYA

a ° v Ao & v v Ay ~ Y ax o o .:4'
ﬂamimﬁqma;ﬁaﬁn%ﬂ’maﬁLLa’Jmansﬂﬁlm Model G]']ﬂJ‘V]G]@\‘iﬂ'ﬁI@IEJ@JSUUWE]ufJﬁV]']WQE‘UVI 3.6

Install Library

¥
Tilaie 1 GPU

v

waausyIaLinfie Google Drive
Taanisua
Authorzation code

LE@ad
Authorzation code

Input

Authorzation cody‘

Run setup.py
v

training

¥

Save Model

v
Convert Model

5U# 3.6 Activity diagram nszuiun1seUsUYAtaauUY Colab

n155ulusunsusia Tensorflow s udasdilausis natedafe tensorflow,numpy, protobuf,

Cython uag tf slim 91ndufveeygynnisidnfslnduu Google Drive wazH1e Google Drive 9%y
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authorization code U MALGANS D ANA LA AU UIIASIR LAY code Tra1unsasulUswASUNIU
GPU(Graphics processing unit) lilasainnsld CPU(Central Processing Unit) iigeg1aidgaagvinli

TUsHNSUTINNTaUSUANS AT

na9ndusand2139vns setup WWsunsuazynisas1slnansndudoaldunlvg udvihaiseusy
Toya a1unsonilumaiiazunausulaain model zoo Fasafiagldfa SSD Mobilenet v2 uluinaiid
N150UTHUNNBATI Image Classification wuu Multi-class Classification 3wungun1n uazld config

file 1u ssd_mobilenet v2 coco.config Tunisasarluniseusuluna

11215 14:12:46,018719 13993 3 - tep 153389: loss = 0.4952 (0.645 sec/step)
INFO:tF_-nsorﬂo ( S ) 3
; : loss = 0.4694 (0.688 sec/step)

- loss = 0.8310 (0.756 sec/step)
: loss = 0.6814 (0.698 secstep)
= 0.4784 (0.714 sec/step)

0.3797 (0.785 sec/step)

11215 14:12:50.355529 1 : tep 153395 lo 5 (0.686 sec/step)
'-‘FC tensorflow:global st 1

= 0.5560 (0.718 sec/step)
> loss = 0.4901 (0.742 sec/step)
> loss = 0.5569 (0.740 secfstep)

s = 0.5570 (0.682 sec/sten)

5UN 3.7 fedanneusuynieya

nasaneusudsaazinisvuninlanaas Google Drive warausauvasiunaliidu Tensorflow

lite loone 2 Tunau
1) Aensadalvidluealmiinziunisiiudasduliduvana tite

2) vimsasslauinana tlite wuazunlulduy Raspberry pi
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3.3 N19Y1N91UUU Raspberry pi

3.3.1 @374 Virtual Environment Uy Raspberry pi

WesanAesnisazwaulusunsy wazlalidalusunsy version 1 lansasulusinsuuu
python version Tuila3sa15aza3ng virtual environment ¥nsAARY version python wagausadsld
37U virtual environment 1¢isng 1o activate §7 virtual environment LaviN15AAAILAUTIT open-cv

, tensorflow fglildnuuy Raspberry pi

3.3.2 Mavinauvaelusuasy

TusunsuazuananEiulausn3 open-cv IEUARIAMIUY real-time wazdeyaosnlvilansoonin
Tty score, Muiaing vise frame rate H1UMeWTaD monitor

Tensorflow ag¥in15UsEdrananuluing tite nazlian score, Xmax , Xmin Ymax Ymin 7
M990 INQUAZENNN TN UMK IR Loviane g

desnndgunmanmadiusundsagléviaisinquasiilonsaduaslsannsadlding 8 sadud
arvduownduigsaduiidesmssniummiutilasswseld Fefewhnissuineuaiasodu
LLawﬁL,Lmiwaﬁmqhﬂﬁdﬂﬁ’agzp;lmﬁ'aLaaLﬁﬂﬁgJﬁmﬁ‘fjuﬁa@fuaumaqmw Lﬁ@ﬁ%%ﬁﬂﬁﬂgﬂpmiﬂLﬁ'awmﬁﬁg

soluNzAoINIstALNIR U Ul
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Budy

(@)

Process Image
@1 Tensorflow

¥

‘ ‘@5uziaya Score , l

Xmax,Xmin,Ymax,Ymin,Class

Object Score > 0.8

AUIUANUWITAINAALN TN
(max =1)

Aa1nunuia Object

Object
. &
AAUUIAVINNA

AWINABALATN

2u1a Object sia
Anaieiue > 0.4

naiiiu OEjgct
wiAATInaInaely

| dvdggeyia |

gﬂﬁ 3.9 Flowchart n15%197UUU Raspberry pi

dnedefidamuieswanidsaiduiiniunian waldlaneanisiagaiunstule vinlides

¥
Y a <

AaUNITIAlUTLNSLLULADNLALA1D ST UNABIN15AEH I UMIeTUlAw Y Tasvinn1sduiaingsardu

[

senfadunandangivinsddygalulilulasreulnsamesaiuauintu dsgun 3.9

A q
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By
Buduna
TitTluguils count_time

‘ waiting_time =0

“la'imla atilu
Object maan

no

count_times < 4

math.floor(count_time)
== waiting_time

waiting_time +=1

waiting_time =3

3UN 3.9 Flowchart nMsfuaningsaduiiuiaensetule

3.4 nseanuuuaunIaluaznsidanlyaunsalaninnag

3.4.1 29959Unsaididnnsetling
lurnasdidnnselindagyinnisifisure GPIO (General Purpose Input/Output ) 984
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