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SIRITAT LERDTRAKULTAVORN: DEVELOPMENT OF A NEST COUNTING SYSTEM
WITH A YOLO OBJECT DETECTION VIA A THERMAL IMAGING CAMERA.
ADVISOR: ASSOC. PROF. DR. RUTTIKORN VARAKULSIRIPUNTH, 59 PP.

Bird's nest has long been a popular food, especially in the Chinese, because
of its well-researched digestive products, such as Glycoprotein it is an essential
ingredient in both human bodies and bones. Epidermal Growth Factor (EGF) is a very
important root in body growth which is useful for development, formulation, and
growth. Various human beings effectively. Each year, China has a value of billions of
bird's nest imports. By imported from Indonesia In Malaysia and Thailand, the birds
nesting business has grown and spread throughout Thailand, especially in the South.
Which has more than 10,000 buildings or nesting birdhouses? In operating the nesting
bird farm business, it is necessary to control various factors. Whether it's temperature,
humidity, cleanliness, germs, or natural enemies. The researcher himself has
proposed the development of a YOLO Object Detection system through a thermal
imaging camera. To help or tools to facilitate farmers, bird-eating farms, nests in the
counting of nest-eating birds in the building of a bird's nest Which is a closed system
Low light Difficult to use the eyes to count the researcher has applied IoT
technology by using a Raspberry Pi board to work with a Lepton 3.5 thermal imaging
box. And taken pictures taken through the Image Detection process using the YOLO
V.3 algorithm to count the number of birds on the image. The researcher modeled
the photograph of budgies in a cage at a distance of 50 cm., 1 m, 1.5 m, 2 m, and 2.5
m respectively. Because the bird counting system with a thermal imaging camera can
detect and count birds with the most accuracy. Then sent the counting data to the
LINE application to notify and record such information and the data was used to
make a report in a visualization format to make it easier for farmers to view the

information.
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soulaw lneiisnaiuisanruaunienimuaanududiudwasaunsaddstoyala

ARBALIAN

=) & O
Traffic Mianagement e AltPollution Open Data
Education @
o O i,
Emissions
Internet of Things @ @ Smart Environment
e =
Smart Buildings
1 =

Gas & Water
Leak Detection

Smart Street Lights
W
Smart Energy G @ Electric Vehicle Charging O
Water Quality Smart Parking Waste Management

U 2.3 SMART CITY [5]

2.2.1 Raspberry Pi
.ooa ¢ a s & ada Y a v o a
Raspberry Pi A U@ﬁ@ﬂEJlIW’JLG]EJTUU’WILaﬂ‘VllIﬂJ‘Ll’Wﬂ,ﬂaLﬂEJ\‘]ﬂ‘U‘UGIiLﬂ'WW]

fiaundulag Raspberry Pi Foundation Tuavs1venandng iuneuiamesussansaings
sieUsendn ARy wsy sewn saweglivuveiafioddu aunsadess Aduesa wnd
T nuldivdeuneuianesnily sesfussuuujsanisaund (Linux Operating System) ¢
Na1UITUU 19U Raspbian NOOBS Raspberry Pi Desktop (for PC and Mac) #setkiiié Third
Party Operating System Images %1 Ubuntu MATE,OSMC, Libre ELES Hudu Iﬂaaﬂﬁgﬂuu
SD Card Uo$n Raspberry Pi fignaanuuusnlviil CPU GPU uag RAM agneluuifeadu i
deusie GPIO Tildamsnin 15 mAvgUnsaididnnsedndduq lednse Tnelu

Aseilalduase Raspberry Pi lusu Pi 3 B+ lnadl spec

A15USTNIANE : Broadcom BCM2837B0, Cortex-A53 (ARMVS8) 64-bit SoC @ 1.4GHz
RAM : 1GB LPDDR2 SDRAM

ﬂ’]iL‘?IIEJlIG]IE) : 2.4GHz and 5GHz IEEE 802.11.b/¢/n/ac wireless LAN, Bluetooth 4.2, BLE,
Gigabit Ethernet over USB 2.0 (maximum throughput 300 Mbps)



Extended 40-pin GPIO header

Full-size HDMI

4 USB 2.0 ports

CSl camera port for connecting a Raspberry Pi camera

DSI display port for connecting a Raspberry Pi touchscreen display
4-pole stereo output and composite video port

Micro SD port for loading your operating system and storing data
5V/2.5A DC power input

Power-over-Ethernet (PoE) support (requires separate PoE HAT) [6]

g‘d‘ﬁ 2.4 30 Raspberry Pi 3 B+ [6]

2.2.2 \uwes (Sensor)
< ¢ A | &= [ Y a g Y [y a A o aa s
WULge3 A LUUYUNITUGININUINLTUAINTINIVUTHIUNT DAY IUN W ENE
199 1Y ol LHE WA WIINA AIUANUTIEINIA FTEENIN AIUET RIS
JEAU VUMD wadNTINTIVA o 1fenannsviuwanA LI ueg Aurlnvadsuiyes
Tnansuiasdyaramisnudunedadunuaudfneidnd i dudygrumsinueined
Wurmant@nslidsarunsaidluvszmanansld Inganunsouladueuwideniduges

warAaldues
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2.2.3 Wuweindes1un1ma1ieu (Thermal Camera Sensor)
Wuwesndennenimauseu (Thermal Camera Sensor) w38 NaodUNT A
(Infrared Thermography) \uiduwesiingamnlinfiavesing Wumsinuuubisudauasl
yhane¥ag Taserdensiadusadbunnn (nfrared) fluxosnaining uduvassdmaniily
ogluguresdyaailiii uazasesdidnmsrinduuduwesszsimiudadioglugues

fav @ n3ens N [7]

Optics
or window

| |

Target Atmosphers Detector

Display and interfaces

gﬂ'ﬁ 2.5 N1991191UV84 infrared thermography [7]

Lepton Version 3.5 {ulugandasdianmdunsnsanduen (LWIR) lngeide

v a

N1 UNITALN BUTIADUNTUIALULAUANNEIAAY (Fane 8 luasaude 14 lunsow) 1ae

(%
a

a13150ingumgdl lansue -10 °C fie 80 °C daruududn + - 5° C laglugandosangnin
BuUNIILIA Lepton Version 3.5 AANUazLUAU9ININAIT 160h x 120V AWNLwa 8ATINTY

8.7 185m% wazlandsnulnii 2.8 Thad 99 3.1 1an

2.3 N13M3993UINY Object Detection

[

wieluladnsiaduing’ (Object Detection) e wilsluilvesndnues Al (Artificial

9

Intelligence) Nl4fiundamsendedinle Feausadumasvesiagil Al indasizideys

INNITUD LA UVRIABUNILABS (Computer Vision) wagn15UssulananiIn (Image

[

Processing) tens1aduingieglusuniodnle wu uywd dnd 39909 S08UA 81A15 WALING

[

au 9 Neglugunn viseddle lnemundnnaunveimwnndumelulagnsiaduing (Object
Detection) 9AIRIUNITIANNINVDIING (Object Classification) U1nau lAgNn15IANIN
vosingaziiunisdanuiavyvegunini sunmtuReninesls wimalulagnsnrduingas

[ ! & Ao £ = & £% [ [ v 1
L‘U‘Uﬂ’ﬁig‘qmﬂ’ﬂ IUEUQWWU‘UN’JG}QENITU’N TIYAUIZADIDIAYNTITNINIUYDI Al nangaglu
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[

NTIATIERTBYAMIL UL 1Y N13IANIIAYRIIngazaIunsa seulainTngeglunin Ao

Y

i luvauemelulagnsiaduingaeseylaindngieglunin Jusn wazgie lnendnnis

q
(%

aunsavilavaneds msvhaniniiunnlealaun 1nndesseuing (Bounding Box) w3e aud

imn Pixel ¥99dngiu (Senin Segmentation)

Classifization Object detection

Cat Cat , Dog

gﬂﬁ 2.6 Object Classification wag Object detection [8]

2.4 TensorFlow

TensorFlow A® Deep Learning Library 7dulausn3ildluniswaun Machine
Learning lsunsamnlasussmniia Idvinisdadadesudl 11 nuatsius 2017 &
TensorFlow uazifiu Open Source Aazldlnmanlunisiou sesiuiressuris Python2
wag Python3 lng TensorFlow @13u150911914UY CPU kag GPUs 98935Uszuulfuanasg
Linux macOS Windows way Android Goosle iiiuuszansanlidundnsausiunune
#ae TensorFlow ldd1aesdu wwesiiofumn (Search Engine) n1sulaniwn (Translation)
AUTTBN8AN (Image Captioning) way \3nsflerinisiausius (Recommendations) Hie
Paelfifunmuniu Google 11 Al utaelsiimundsyaunsaivosld fdlundanzidves

[y

NAANS WAyl ULINAANSNANADILUUIIUINTY 98NNTU Ds1asnuniaazlsaslulutesPum

Y

[ a o o 1 | o a 14 Y v a
azﬂgma%mmmLLuzmmma"LU mammamuﬂsmﬂmsﬂwumaa

2.5 Open Source Computer Vision (OpenCV)
OpenCV Wulausisisiusuileidumineg dmsunsussaiananimuazAouiines
Weumansobiidudwunin leglavsidegmeldluoygin BSD Faaunsaldlaniva

NFIUNITANILAZNINITAT UBNAINUU OpenCV Sedidutne SinainaInalesoIsunIs
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Waulusunsuvun1wlusunsunne wulunien C/C++, Python, Java L0 udu way
OpenCV aaansaduldnauy Window, Linux, Android, wag Mac

OpencV gniwmudusieldlunistaslunisideulusunsuisafundosuas
yugus degniand ulneusinduma elinmaimulusunsmisdiu msuesiures
Aaufiames (Computer Vision) dnansadszanananmianealdnninis waznmedenulm
Wy amaInndesinte nie 3atelnd Wululaegsazain dilsddudusagudmsudnnis
Foyadudoyanin waznsUszananan mitugiy Wy n1smveunw nansesteyanin
HeAdus19e 189 OpenCV azansasenldulazaesdinisien Inadiuia (Header File)

a [

azasA (Link) lamﬁﬁme] 59104 DLL (Dynamic Link Library)

2.6 9and37iu You only look once (YOLO)

YOLO 8311910 You Only Look Once 1Juszuuinaiinnisnsiaduingluain
(Modern Convolutional Detection) ﬁlqﬂﬁmumiﬁ’wiﬂmﬂiu C++ d@msvaul g
UsgAwsuuulasedglouszain (Neural Network) fagaa1uaIunsnfl vieruuuniag
Uszaiana CUDA 989 GPU Card vilianunsnussaiananImwuy Real Time loagnausiugl
wazsniiy meldlassinglevszamifisyaifion YOLO annsaviuneviinvesingdveias
Awntalansane AU @101504ENLEZAININ YTOAINANY AINITARENKEL TNGIINAN

Background mawmningiinszannszanelunmladusgied

3 61 91

106

YOLO v3 network Architecture

gﬂﬁ 2.7 YOLOvV3 Network Architecture [9]
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YOLO wiiaziiastuaziilaseasne Convolution Box fiuandneiiu YOLO 9¢i1n13
AMUAYLIAYRININAY Model nulugiudaya nsAulnuAazsUkuuves Convolution
Box YOLO l¢1ite1 Neural Network WUU#Ng 9 19U Feed Forward, Back Propagation 311
silasana1n Convolution Kernel utos Sadudnuazves Learning Rule 7iwmnsnaiiu Tag
YOLO ﬁ%’jumauiumamw%’u’;’mqiumw Ao wusnweenidu Grid Cell vudn wagth Grid
Cell TUnnapuanumiioutugisulumaniniidosnisiiouiiou lneasradu Array of Grid
Cell Alu Grid azidu Probability wesusiay Model Tugnutosa dwazasandasiyu Location
Y00 8 vt 9 PNTUIzanTUIN LagimMIunageuaumiieuiugtuliaa
awily State waneq seu Tnaidendunewisanstunewin sy Convolution wielseny
n19¥11 Filter wazld Max Pool Tunssaainguues Grid Cell 1inq fmileutuoen iloanuun

TunisAmuan

(4x0)
Center element of the kernel is placed over the Eg : g;
source pixel. The source pixel is then replaced (0x0)
with a weighted sum of itself and nearby pixels. ©0x1)

Source pixel

Convolution kernel
(emboss)

New pixel value (destination pixel)

5U# 2.8 Convolution Layer [10]

2.7 Wsunsu Microsoft Power B
Wundndnsvesuivnlulasgenlaeszuy Power Bl il udauni swoiuinis
¢ & a oo = v | v oA DY) D a =~ o
FoNAWIs woundiatu Feanunsaideusienuunasteyailainertesiu Widudeyadsdnd
donnasd anunsaudanatoya wazldneuld dayaornlualsnde Excel Joyavussuu

Cloud nyeadevayauuulauia Power Bl §eanansauysdunaiduiuyanavsonnaui



14

Aosnsliegnsinane inezduwnannesudmiuaunsal Windows, i0S uay Android 8n

(%
CY)

Pagaiiinastunsnlnlgaulaoneie

(i, o

JUN 2.9 WWsunsu Power Bl fianansauansualaviatewnanosy [11]

2.8 9MUIWNLNYITDY
UITINLAYIVDINUNITNAIUITE VUL UTIUIUUNLBUAUS A8 YOLO Object

Detection N1UNABIAIIAINAINUTOUAIL

2.8.1 IINgINTAUNUGUDUNLBURUTY Aerodramus Germani OUSTALET 14

V52191331513 S neiiles Jinaynsans

[

INNUITEVRS gnsnen sdsan IInval Aulay uastundy nawimuiusng
levinisfnuluiate Finensduiusvesunusuiuss Aerodramus Germani OUSTALET
Afnansamssn suneiles Smiaaymsains levihnnsdnuAeatunginssunsiss
seppna JULUUTsTRINILEURLT MIFUTUS stoznamsiinld asensumsldesg
nnslenmsgnun fignundesendveg nglusaietuiunowiun egnunladuenious)
weguuiafisaiufier daudnfaninizdudnewesss vide feauasusimediudnauesis

A [4]

JUN 2.10 wgfinssunisasnesavesunueuiuss [4]
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2.8.2 aaniasnssuitensegiauiusgninanuivun
1nuideves sunan 9aeg Idvinnis@nuiluidoandnenssuiioniseg
Safuszrinauivun Whihiaueguuuuaatinenssudsnoandlugsmusiudfissdmiansa 19
fannunaundufugduuuiamusssunmsidudinvesnuluiiud wasdsanunsaldaiuiliun

wauAUSIENUTa LY Tuanmwndeuvangaudnaie wWisdutomianisasiasels

¥
[y o

Tiugusudndomimils waglunuidessldinanisziunnuduiavesgsiariuunuey
Ausalidneie Ao

seul 1 vhiuunusuiduman laiuszaunadisa Ae S3sunusuiussiesnin 5
Siluszeeiaan 6 Weou dunueuiuselesnii 50 M anfget

seeuil 2 shduunusuiFouruuslainiu 100% fe HSmunuguiussiosnin 10

Ssluszeziign 6 Wwou JunweuiusIiasnin 100 f1 o1Fuag

Y

S2AUN 3 WsuUNwaUNUszauAILaL5e Ao ASaunuwauiusunni 15 59 Tu

SE8LIAT 6 WU AUNYIBIAYNINNTT 150 § [12]

U 2.11 Model nMsdhassaaninenssa [12)

2.8.3 Implementation of a Low-Cost Real-Time People Counting System on

Raspberry Pi Based on Applied Tiny YOLOv3

91091398 1o Uslung Jggile way udu da1nnn lavinisdnenluiate
Implementation of a Low-Cost Real-Time People Counting System on Raspberry Pi
Based on Applied Tiny YOLOV3 lagn1s#iuddeleaun Tiny YOLOV3 w13i1n1s Classification

WuyAAANYINITAUYI08NADIUARIN 9 FIHAVEINITITEANULLUEITUBETUAIeTITY

Y
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LY WaN YUTBINABY AULEIVDIALLAY NSRRI Las Ardeafllaviinismsy

Tumadldiudanesiiy YOLO [13]

Bright-

ness (%)

Threshold
(%)

Total
number
of
people

System

counting

Counting

accuracy
(%)

100

80

16

67

60

24

100

90

80

16

67

60

24

100

80

80

15

62

60

22

91

70

80

24

6

25

60

12

50

60

80

0

60

21

50

80

0

60

o ||, (O

0

=

JUN 2.12 518a8108aUTEANTN1NN5RTITUVYAAR FENTINNISATMUANIIAIHAYEY

Fano3iin TinyYOLOV3 lunisnsaaduingil 80% way 60% [13]

2.8.4 Practical Monitoring of Undersrown Pigs for loT-Based Large-Scale

Smart Farm

INUTNBVBY Sungju Lee, Hanse Ahn, Jihyun Seo, Yongwha Chung, Daihee
Park, Sungbum Pan lavinnsAnwlutade Practical Monitoring of Undergrown Pigs for
loT-Based Large-Scale Smart Farm lngldf gunsal loT samifundesniadunisiadouln Lite
psndugnsfitulsaannguansiigniaedilufesdoatulaeliinaia  Gaussian  Mixture
Model W3guiiguiusenin 8ana3iid Mask R-CNN fiu Tiny YOLO sufiugunsad NVIDIA
TX-2 k@ Intel RealSense Camera U31n4)31 8anas#u Tiny YOLO @11130311N15HA9A0Y

donvansdulsaludifidesldfnindanesiiu Mask R-CNN &dliianunsavinnsuenansiidu

1sale [14]
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g Farm worker

gﬂ‘ﬁ 2.13 TuAdUN1TINIUVDY Monitoring System [14]

2.8.5 Development Of A Thermographic Image Instrument Using The

Raspberry Pi Embedded System For The Study Of The Diabetic Foo

L udIuTTyves Rafael Bayareh, Arturo Vera, Lorenzo Leija, J. Gutierrez-
Martinez Tuuszmeuiindln launauegunsaldmsutionsaalsarunmuilinauyusi fe
N1511N59905393UANTBUTDY FLIR Ju Lepton Dev Kit unlde1usiuiuuasa Raspberry
Pi 2 Tnsthamaieanudeudilauvihnsitadelsavumauigi gagndedulsaumnui

a Y a v a o a a = aa | Aa U A Y A a

UShauwin Aavlsusnanienuiaund IngasdoumvnIngandnnamvtdesiiyinusiudu wae
N399I USINILAANATILALIINNITATIANETTNITZER Inenenuidelaauna
J1uddeuliannsaldnulaas uavarunsaansunuussgunsallunalanauaudfinm

a v ] % A 1 oYy I o
agLE]EJWGU?Nﬂaa\‘m'WEJﬂ’]Wﬂ'J’]EJiEJUVILVﬂﬂubLWOQ 110 @@aﬁqiﬁﬁii [15]

U7l 2.14 gunsalitldlunuide [15)
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2.8.6 Deep learning-Based Real-Time Multiple-Person Action Recognition

System
v ueuIdeves JenKai Tsai, Chen-Chien Hsu , Wei-Yen Wang and Shao-

v oA

Kang Huang Tagsauduimuriendu “Zoom In” & aduilsiduiidaelinisvin “Action

Recognition” Timuusluganndety Ssnsvheuwesnddeotuil sxthandalefiaua
1440 x 1080 WnNLwa UW1AAYUINALNREE 640 x 480 Nnwa Lavinn1sesIvdauluntl way
n3evimnsvesnwauluiile medana3fiu YOLOV3 Sauiulausd Facenet Tngiilodny
amywdegvinseanty AaFenldilaidy Zoom In dWeliiiuntuyvdlddaaunnd iy
Fedamalieanaiiiu YOLOV3 wazlausi3 Facenet aunsavinnisasiadeulundileuaugn

mﬂéq'ﬁu [16]

Average Accuracy Short-Distance Accuracy Long-Distance Accuracy
With zoom-in 90.79% 91.49% 89.29%
Without zoom-in 69.74% s 32.14%

JUN 2.15 wan1snaaeaUSeumisun st Zoom-in [16]

2.8.7 Unmanned Aerial Vehicle and Artificial Intelliscence for Thermal Tareet

Detection in Search and Rescue Applications

v uIuTTuung Joseph McGee , Sajith J Mathew , Felipe Gonzalez Tng
NUITBFULNNLITE LI NsWTeuisunansmsulueaitnganasfia YOLOV3 lagssy
§n31N1338UFSUs (Learning Rate) Miunnsineiufe soufl 1 szyuidu 0.0001 uaz 0.01 Tu

a | a e o [ a fal o v < = [y o

SOUN 2 @N51T0masdUMTUAL) LazARNNLABSNYINNSTUNdaunY Tnaw1nNINLN
NNABIWILAINANNTBUYBY FLIR JU Tau 2 640 Fafulasusu Phantom 3 Pro wagyiinis
§1801MU3I0 Red Beach, South Bribie Island kag QLD luuseinAesainside NAI1NES
26 waz 40 WM 91U 10,380 N1 UWINNSINTWIISane3Nix YOLOV3 auleulunssuld
lURBUAY NaINNIINARRINLARNITNTULAAAIENTTTEYINTINSLTEUFIUAU (Learning
Rate) #1u1n azdlnaiunisFwinaveslunadazideuliuin Loss wieannugadenas
WagukUasluunnwuiy szezinanlunisussinianavadnsaanauiimes fazuiusuluale

5% 1Y) = yva v . v ° i & «:4' )
WANSEUBNIINISSEUSISUAY (Learning Rate) Woe nsAwlnAvatlananvzdsulutes

= ' S & ' a I v %
Loss mammmfﬂﬁymaﬂf\wlmaﬂwasJuLuJaq seazIaIN1sUsElananaztey suluAqe

[17]
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TABLE L SET I TRAINING TABLE TABLE II. SET 2 TRAINING TABLE
N
- I m = B = = [} E (o] = s |2 = m = -] = a = =2 =] g
l"ézz HEIEIEREIRAERE: EEE |z | | 2| E2| 2| 85| =|¢
3 =l g S| g2 al “| & 27 i I
£ _ <l 2% g § £l = 2% g
- H 5 E ] H
Z g H : E
L =
10380 0.01 6.676 914 30.56 P100 40 12 10
10380 0.0001 2 6 06.92 14:19 - 40 12 10 10380 0.01 n T 153 P100 0 12 10
g Total 300 | 473 | 917 183:56
10380 0.0001 20 53 97.66 12:25 - 40 12 10
2
10380 00001 100 381 986 61:12 = 40 12 10
2
Total 143 381 98.6 87:56

JUT 2.16 wamsmaaealIguliigunsdnsIn1sseusisuau (learming rate) [17]

ndoyaresnuidednssuiulgicuesa Raspberry Pi aunsavineusaniundes

| 1% v P o ' A v v =
f18019AN5aUYaY FLIR Intduseg19d a1unsanmanenlaunldanulalnenss iseaiuisa
Praindunindusuulunisyiiadluna dmsudanasiy YOLOV3 1¢ @edeadanldndss
TidnaantRaenadeanunzauiuinguszasdlunisldny ludiuresdane3fiu YOLOV3 1y
Framework 7fimuanunsalunsvingauaiu Image Detection, Image Recognition #1vane
Aelanunldlunuidevesnues NadeaunsadsuiesnduiuRuioinUssans nnluy
N1991191U vIeaunTanazaimalduvasnuewieldnuladnee Ieglunisasiavsenis
SULLLAALABDIANLNDINITANUAAN LML AUAUNITNTUIILAG kaZUTEANSNINVDIATD
a & gy ¥ va v & A &, av A ° | I a o
pouameInld  Tnemedideiiuindanudululalunuidenasyinisaieainunueuius
INNABIAIBAINANUFOU  WALUININUIYINNITRSIVTUMEDaND3NL YOLOVE F9@1u15a9i
mansanuagene  Inluedidlaefnwmainaddeilidindesdienmanudeusinlasy
wahmsasanuinganeg  Snvimaainnsesatudwuunuusuiugs Sadudsslewl
puadAdvSULUsENaUMTINSIUsSEAEA IS iuuseld  Tnganunsaisuiaiy

inURlLLITeT9nuladnAe
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MNAIANYILLIAR Mgu] wazsAdefiivadeuiedunnuidmiunsdnu g
AendasiuiFoinsiaunszuuiusiuiuunusuiusasng YOLO Object Detection H1undes
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3.1 Yumauil 1 MinTedeyalymvesanuide
Yo o aa s & a Y vy o = )
Aidedinnuaulalumelulagdumesidaynassnds (IoT) egudidaldvemusnuwiu
o - v v A o =~ v S a X
919138 NUsnw et anansadinalulad loT wuudludyminlu waganunse
o Y a = & < 4 a a s L a v = & a da &£ =
ldate Judanudmensiiulavesgsianisuunueuiugs dadugsianifiaduiiui &
1 ! <) v ) 1 & @ v Y Y oy v
yarAn1sdsesnuariiufideinisvesmatniduegreunn nedadagdunguanedalaidali
v & W A a & Y o § va v - a
aunsadanuTuniiinanmsideiaeggnnguang vivbalidusenaunsiaulalugsia
Wsuunwsuiasilides udlunisamuinmisuunweuiuss Sudusesddiuamuiuiuly
o < =i = U2 6 1 = = 3 I a W
oy Mean1uil 91A15 visewlikdaunsaldiag saudanalulagnldlunsuunueuiugs lunis
o a 3 i a oA % a ‘:4' o ¥ a
gsRavsuunwauiuss iwelvlananiniasUSuiunmngay 31aedinsAIuaL UsIs
[ & I a o v o A = a A ¥
IPN1501A5LsRTaUUNLEUALTY Inednrinilulsaseunrseainsdainig Amununisidieen
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muandadesne ldinaslugamai Nminzaudansegn 27-29 asrnwaidea ANNYUTN

9 Y
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winzanegil 80-95 Wosidus [18] Welsa un uuassunau vdeudiwidn iidusunsiesoun
usuAuTIes 1wy ungan Aeem Anun vy fafu §IdeSninauemadianismsratuunuey
Audameluomswisuunuguiugs wedudiutielunsvimhsuunueuius 1 o v
3 nuunwauiusslueiasvsuununteewinls isswewsngauns el vSei13ndudog

adun1swilvegnels WeliunwauiusaduvinSaNuuIngay

3.2 Junauil 2 nsAneteyauasinalulagininunly
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WelavihmsAnwanunanuuasnuidedie Nlnalees ieddeyanlaunusu
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gﬂﬁ 3.1 U$n Raspberry pi 3 B+ Wag Lepton 3.5 Pure thermal v.2 [6, 19]

3.3 TUABUN 3 BBNUUUNITNARBILATANTUNITNARDY
AI981AYIIN590NLUUTUABUTBINITVNNUYBINATANITATITUUN I UBUALTY
g laAnwin1sinds nsiiauneauesa Raspberry pi 3 B+ 398U Lepton 3.5 UUU83A Pure
thermal V.2 uazlafnasgansuisan9e AiAe11e9 W edam1san agtigenduIsa1ee) 9
Wetsvinmageun1sldny wasusulsalvianunsaldnulanuingussanniield
waenedelaiagUnsaltediy  waglmigunsaliinanuiinismagaey e
° i ¢ A Ao~ Yoo i a o o v
N5PARINTIEMNUNVEVENETY 3 - 4 ifpuTslivwialndiAssiuunieuiuga 91U 4 6
Aelunsaunuun 120 x 60 x 66 WwuRWAT AuANLadtrdanmlnalAgiurISuunUIwEY
Auss lnen1suidnsaunss uaslnlivianue disliluasosign antuwinnisaneaalisle
£ 9 calM ¥ o & dl' ] o ° [ o a v & o o
megunsalfileviuiethluilueadmsuihunldlunids andwihmmeasdlagnisae
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FUABUNITVINNITIUVDITEUURUTIWIUUNLOUAUSIAIY YOLO Object Detection
NIUNdesa 8N 1MALSeu W assuuBureIu SEUUITinIsEen LN End B8N
audeumunafildsananl’ anduszihnmdléaneldidndanasiiu YOLOV wievhnns
nsatuswuuninudelueadilddaiitu deldtoyaudsvinsddoyatufindulia
Google Sheets W%famﬁgqsz‘uu%v‘hmidqsﬁa;ﬂaﬁﬁdéf funmgnefildvinisfinseuuniinga
wulune Line Notification $$UUHUIIUIUUNLBUAUSIA8 YOLO Object Detection WY
ndesansawanuseudsldideyailddaiulinuanssonuluguuuuinalawdusie
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3.3.1 gunsalfiléinslumeianisasiatusiununsuiugs
- UD3M Raspberry Pi 3 Model B+
- U93A Pure Thermal V.2, NABIns199UAUS0U Lepton 3.5
- Tusunsulwnou

- NiNa W (Google Sheets)

- Power Bi

3111'71' 3.4 Raspberry pi 3 B+ #afiundains193uAN5oU Lepton 3.5

3.3.2 ARfsseuuUNURAN1SdmnTU Raspberry Pi

@150 Raspberry Pi 3 B+ azvinsinmaszuuyfjifnisdu Raspbian vy Micro
SD n13a Ay Micro SD Miaadsiiiuiidun 32 Anglud nasa1ninisanaassuuUumnig

WA3 AITIINTENANLAESNNIATEUUUHURN1SAE AN

$ sudo apt-get update
$ sudo apt-get full-upgrade

3.3.3 Annalasiies wazlusknsudmsuldnundsnsiasuanusau

anuluanlankasinALdun1sAnAs mMutuneuiifilevemeEranuugdniol

Y

IS a 14 6 o v U 2/ b4 6
ﬁ'?ll']iﬂL“UEJ‘L!I‘UiLLﬂﬁJlW‘VI’E]ULiEJﬂI“UQUﬂiﬂAWJﬂaQﬂﬁi’ﬂﬁ]%Uﬂ']’]iJi@uvLﬂ 1NUDIA Raspberry

Pi



$ sudo raspi-config
Select "Advanced Options"
Select "GL Driver"
Select "GL (Full KMS) OpenGL desktop driver with full KMS"
Select "ok"
Select "Finish"

S sudo reboot

E‘Uﬁ 3.5 NMIAIATLUUBSA Raspberry Pi lil4a1u GL Driver

S sudo apt-get install gt5-default gtmultimedia5-dev gtdeclarative5-dev \
gml-module-gtquick-controls2 gml-module-gtmultimedia \
gml-module-gtquick-layouts gml-module-gtquick-window2 \
gml-module-gtquick-templates2 gml-module-gtgraphicaleffects \
libusb-1.0-0-dev cmake git

el' a o (3 s Ao & a Y v [ i3
E‘U‘Vl 3.6 m’immm%ﬂmmauﬂ ‘I/Iﬁ]’]L‘lJ‘IfL‘Llﬂ’TiLiUﬂI‘Uﬂaaﬂﬁli’Jﬁ]ﬁ]UﬂﬁﬁﬂJiau

$ sudo git clone https://sithub.com/groupgets/GetThermal.git
$ sudo cd GetThermal

$ sudo git submodule update —init
$ sudo cd libuvc

$ sudo mkdir build

S sudo cd build

S sudo cmake ..

$ sudo make

$ sudo cd ./..

$ sudo mkdir build

$ sudo cd build

$ sudo gmake ..

$ sudo make

] [
Y

SUN 3.7 nsanailvanuasinsslasiasdmiundessinduniuiou

25
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5 sudo sudo sh -c "echo 'SUBSYSTEMS==\"usb\', ATTRS{idVendor}==\"1 ed e\,
ATTRS{idProduct}==\"0100\", SYMLINK+=\"pt1\", GROUP=\"usb\", MODE=\"666\" >
/etc/udev/rules.d/99-ptl.rules"

5 sudo GetThermal -platform eclfs

A a 5 s 6 o U/ v U b I
E‘U‘V] 3.8 mIamilnanuasinnilasiiesdmiundnsiiduniusou (nB)

3.3.4 wissudayadwmsumsulyilunadimsusanasiiy YOLOV3
Y] P ¢ v & & % 1% | = ) a % =
RN lalnseNgUunIainuesawIsise U senndunmsdawsoudayaiite
Jrunasisluna tnenistininaneinlerduannunnsdnenaelunsanianseuld tneiinng
AnuANLasUInlaeseulvalnalAssnduTuunue Ui MmensiUnseunsiun uas
Yauaslvyiaan vinisduiindaleaduludiudis o tenazlmihnmdsnleadudsnaiiuiasng
Lnafidanugnapakiug
Mnswlasiflardulduniniiazwisulaelalanaintuswnsuluneu Tavieaulu
v = & = ° o & Y a o a o
dnmnasuElouuULNanasy Google Colab densaudndudesinaslausadiuiu
o dl' ¥ ¥ ] ' 1 < d't:l' [
waesa Wielilaalnmesuaiunsaaulaegsauysal 1u TensorFlow Wulaus1sawmun
meustniadsdddmiunsiaunsdiu Machine Leaming tagtamiz, OPENCV-Python tiu
laus3ilgvihauiugunimuaznnsviauwuuiseany, Matplotlib Wulaus3nldlunisasng

AN

pip install tensorflow==2.4.0
pip install keras==2.4.3 numpy==1.19.3 pillow==7.0.0 scipy==1.4.1 hbpy==2.10.0

matplotlib==3.3.2 opencv-python keras-resnet==0.2.0
pip install opencv-python

JUN 3.9 nsinsslaussaielanauandlu Google Colab
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mport cv2
import os
listing = os.listdir(r’/content/drive/MyDrive/Count_bird/Clip")
count=1
for vid in listing:
vid = r'/content/drive/MyDrive/Count_bird/Clip/"+vid
vidcap = cv2.VideoCapture(vid)
def getFrame(sec):
vidcap.set(cv2.CAP_PROP_POS MSEC,sec*500)
hasFrames,image = vidcap.read()
if hasFrames:
cv2.imwrite("/content/drive/MyDrive/Count_bird/Frame2/"+str(count)+" jp
g", image) # Save frame as JPG file
return hasFrames
sec=0

frameRate = 1 # Chanee this number to 1 for each 1 second

success = getFrame(sec)
while success:

count = count + 1

U7 3.10 TAndmsuwvsnmidunsuaninlendy

VAINALANYNNULS BUS DAL A NI WA NS UMSUTUNISVNTULAG F1UIUNTNAE

o v 1l aa a ° a jav v v
Nqﬂﬂﬁauaﬁlagmﬂ'}qﬂEJTJ‘?J?N’J@I@?@ULLagﬂququ@aﬂﬂlﬁﬂqﬂlﬁ

3.3.5 n15¥11 Label Imace

dieldnmiideamsmsuluaaudidndusosinisssusuniwes Object Tunm

wialdlunsmsunmidiganesiy lngn1e37ulaldlusunsy LabelMG iiag1u38AY

a a

AzAINtUNIYINUAUNTIFUA UMY Object dmsudnnunmilylunismsudayagdl

JIUIUNNLINANLLLIUT e anesAugaudunlUae Taan1niivia Label Image uaa M4

[y

Wavevtldvanves Pareto [20] lngazuusdnuiu 80 Woswudialilunismsuluwa was
Funuivdedn 20 Weddwd Mdwsuinisasasgeunsens Validation lnevnef3deleld
AU 609 Alunismsuluea wiadunindmsumsulumasnuiu 480 AW wazdn

209 AWIFANNSUATIVADU ANNINUIUNTNIIAUA 956 AINTIUNININT AN UAD UYL
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yranwludarnunlunin u3svrsnindainunlnanassawiuld 39ldaunsatunlale
AU 347 AN
TUsunsu LabelUMG azsfulusunsuiigieimuasuwisinguuninluguuuunnu

X hazwnu Y 198n15AnsauuLnIn

‘ & labelimg D:\Games\IS_Project\birds\train\images\images (435)jpg - o
File Edit View Hel \
d w Help N
Box Labels
2 .
i) [ difficult
= (] use default label
Open Dir
[] birds
k [} birds
] birds
Change Save Dir
[<Ibirds
»
Next Image
-
Prev Image
Verify Image
File List s
5 | D:AGames\IS_Project\birds\train\images\images (430)jpg A
DA\Games\IS_Project\birds\train\images\images (431) jpg
PascalVoC DA\Games\IS_Project\birds\train\images\images (432)jpg
DAG IS_Project\birds\trai \images (433)jpg
= . D: 1S_Project\birds\trai ges\images (434)jpg
Create D; ject\bi (435)jpg
RectBox ges (436)jpg
ages\images (439)jpg
DAGamas\IS Proiect\hirds\train\imanes\imanes (440ina ¥
X:37; Y: 31

U 3.11 ni9elusunsy LabeliMG

3.3.6 NMINTUNINIBaNas7ia YOLOV3

Y leangaainviinisinseu Object JUnmaelUsunTa LabellMG waaun

wusludadauninmun Insihnwuaziindlndudnliedlulnamesnugun 3.6

birds Root Folder
train Train Folder
annotations Label text file
images images list
validation Validation Folder
annotations Label text file

imaqges images list

U7t 3.12 Taseadnsliainesndsannl abeliMG
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Snlnannwiamuaiildindeulitmuet upifalasidelslunsmslueade
Google Colab (Google Colaboratory) é?qufJuU%mssuaw'%ﬁmLﬁa Tnglgvinsindslaus
ImageAl [21] i

ImageAl u‘fhﬂamﬁgﬂﬁwuﬂma MOSES OLAFENWA aaglusunsulnveulagi
lausn3 TensorFlow wildauluaiuaes Machine Learning d1315005395unsavhunenn

[ a

NAFUTALenT a0 1NA 19y AT 0 AN COCO Dataset [22] AredanaIfia RetinaNet,

[
v v 14

YOLOV3 wag TinyYOLOV3 lasgnsdresalusinsufislidnussin Madsanunsaasislunaliie

Tdnulaesdnaae

pip install imageai --upgrade

%
a o

U7l 3.13 Andislaus13 ImageAl

from imageai.Detection.Custom import DetectionModelTrainer

trainer = DetectionModelTrainer()

trainer.setModelTypeAsYOLOV3()
trainer.setDataDirectory(data_directory="/content/drive/MyDrive/birds")
trainer.setTrainConfiglobject_names_array=["birds"], batch_size=4,
num_experiments=200,
train_from_pretrained_model="/content/drive/MyDrive/birds/pretrained-
yolov3.h5")

trainer.trainModel()

JUN 3.14 landwfumsimsulueg

- setModelTypeAsYOLOV3 Wulumafidentdlunisimsy

- data_directory %’azﬂaﬁﬁﬂmié’w‘lmmﬁugLﬁalmﬂ

batch_size Sruaushogslumsineusy Unirndedusndu ¢ anansauiunasy
Ju 6, 8, 12 18 usmsTwduwusiv GPU Mdenld

- num_experiments §1UUTBUNTRTEUUYIINISWMTULLLAS
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[y

1u%’umauﬁaﬂwﬂ%’nmwaaumsﬁuagjﬂ*uai”lmumwLLaz num_experiments #iléf
szyld mawieugunsnineufiuneslindon s Power & Sleep THHu Never Uoaifu
\3esnauTmesT UL vdnvhnsmsulinaiSeusosnds desinisusediunin
wiudweslunatildusazynimaledauusiugunniigaieannsoagliiluldldods

Lalug

from imageai.Detection.Custom import DetectionModelTrainer

trainer = DetectionModelTrainer()

trainer.setModelTypeAsYOLOV3()
trainer.setDataDirectory(data_directory="/content/drive/MyDrive/birds")

metrics =
trainer.evaluateModel(model _path="/content/drive/MyDrive/birds/models",
json_path="/content/drive/MyDrive/birds/json/detection_config.json’,
iou_threshold=0.5, object_threshold=0.3, nms_threshold=0.5)

print(metrics)

JUN 3.15 lAnnnsussiiiupnuudugvesyalinailaainmansusunm

3.3.7 Waunlusunsumainn1snsaty

Tunrsiauwenndinduldldlusunsulnmenlunsiaundesainiduniv
5EAUge ansavinnuladvuratgssuuyUanag atuauuwulIAnkuu Object-Oriented
Programming Tlaus1381u Machine Learning sesSuiinnuanusalunsussuianaliodis
557 Wunwiiidiledng annsavinusiaiuuedn Raspberry Pi waranunsadoudds
muaugUnsaliauwesildideudelilddnde

FuneunsimsuveddUsunsunsIatusuuunLeuAuSfae YOLO Object
Detection sundessisamenuiou legunsaiiiuvinnualiianenmundendesdienim
auSoumuaaiilisanalifaeds Crontab -e lu Raspberry Pi aantuazinmills
PNNsEEn Wdane3fiu YOLOV3 ieviinisasiatusiuauun Tnen1siuniusiuaunis
nseufifideunimuniiny vhnsiiudeyadidulifduusidmun deldnsatuasuud
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Tusunsuagyimsdeayaniule Auaimaelavinisinsevuniinsianulumelusunsulad
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I (Google Sheets) Ingluniia I (Google Sheets) aziiudoyaiudoul 1an uwazduiu
fdule dhdeyanladaiulivwanssisnuluguuuivialawdu dagliunsy Power Bi
1nuulUsunIuIgIeIudInIaIseudalueraugisely Tnsuanidansinauves

TUsunsNALgUT 3.7

I

Time schedule

Yes

L/

Take Photo

b

Image Detection

Loop l

Count Birds
Line Notification

l

Update Database Dashboard

S—

END

JUN 3.16 uRukensieauvedlusunsy

dIdelaimunlanmelnmeuiesdy 3.7.3 lusi Raspberry Pi laguuanisvinau

[ = ' = v ¥ o ' A - % o s A
voulu 4 dwde diuusn Benlugandedliinmsaienm wWelwiaseyld uagduiinte
Trddutunaziatagiu dauiaemdrinaieninuesliviins Detection guunuunIwene
melueanladanseuliludiiu uagyihnistuduauun wieurisdinsaugdunuunn 3Ny
mstuiinamliliawmesnivun diuiiaminisdaininsazdnuaununiulugalusunsy
latfiamadeould dwndihdeys funian Swuun dvivdegunsal waznmadsiutuiinlin

niiadn wethteyailalldlunisuanananiglusunsu Power BI
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# import library
import cv2
import time
import os

# set path save images

execution_path = 0s.g

# define a video cap
vid VideoCap




#—- Detection Image ——

from imageai.Detection.Custo ObjectDetection

input_image= "/home/pi/D e/"+img_name+"jpg"

output_image= "/home/f

detector = CustomOb

detector.setModelT
de ion_mog

put/"+img_name+"jpg"

017-loss-
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#--- Send line
mport requests
import urllib.parse

mport sys

LINE_ACCESS TOKEN="PgQrWJOWXRE55eTcgvEmGic 9VadaUMmESIS5TWALrS6Y"
url = "https://notify-apiline.me/api/notify"
file = {imaceFile:open(output_image,'rb)}
data = ({
‘message’: count

1
LINE HEADERS = {"Authorization":"Bearer "+LINE_ACCESS TOKEN}
session = requests.Session()
r=session.post(url, headers=LINE_HEADERS, files=file, data=data)

print(r.text)

print("Send line Complete”)

JUT 3.19 TAnmsdetoyanisladl

3.3.8 w1 Dashboard d1vsuuanstaya
A15WAIUN Dashboard Lﬁ@LLﬁ@QNa“E’Jj@%aLi’]f\]ﬂ‘iﬁﬂiuﬂ’iu Power Bl @19%5U11
Yoyauuaniuaiiasanusaldanldaznin aunsofadetugiudoyaldnainvas g
dnansauanNar U iUl e srientaeiiede wasiinestuild@eausnisdmsuld

1 Y =3 v Y v < £ a a & a
J1U GLL!ﬁ'J‘WUENﬂ’]i"\]@LﬂU“U@iJuﬁbLWilﬂLﬂUIugﬂLLUU@niN‘U@Nﬂ@IuQLﬂﬁ%ﬂ/l‘?ﬁ\'illﬂ’ﬂﬂﬁ%@’)ﬂiﬂﬂ?i

Ya o 3 c{'

g9 M3 deiuindiaunsainteyaluldlnaslaalisedianuiniinueiodonise) 1

Fudounnnniin Tasnsdaiuteyannngunsal Raspberry Pi filddsdoyannan S1uauuni
a339my WAl
Tngluduresnifadnilldadaduiedafudoyaanlusunsumsratudmuauun
Tnguuadudiuau 3 Aedui Uszneusie Data iiudeya Ju weu U lunismsiatuuazas
fosa TIME Aenailumsasiatfunazdadoya uaz Amount Aedruruilusunsuldnsaany

wagtuInnuunladuniuin lagagtuiinisessioauison?)
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A \ B -+ L H

i Date | TIME Amount

2 2021-02-01 18:30:51 87
3 [2021-02-01 19:30:04 70
4 2021-02-01 20:30:05 85
5 2021-02-02 18:30-51 72
5 |2021-02-02 19:30:04 80
7 |2021-02-02 20:30:05 79
3 [2021-02-03 18:30:51 69
3 [2021-02-03 19:30:04 82

=

2021-02-03 20:30:05 96
U7 3.20 nihaedeyandanvlugiain

lumsduiindeyalugiiadn fignasdoyaunain Raspberry Pi 31idudoevinnis

\Un APl ivevhnsiensiesenislanlusunsulnmeulu Raspberry Pi funsniiadnitlaasie

7

¢!

#— Insert Data to Google Sheet ——
import gspread

from datetime import datetime
import time

from oauth2client.service_account import ServiceAccountCredentials

# define the scope
scope = [‘https.//spreadsheets.eoogle.com/feeds", https://www.gooeleapis.com/a
uth/spreadsheets,"https.//www.googleapis.com/auth/drive.file","https://www.goog

leapis.com/auth/drive"]

# add credentials to the account
creds = ServiceAccountCredentials.from_json_keyfile_name('/content/drive/MyDri

ve/Colab Notebooks/PythonAPljson', scope)

U7 3.21 Tan1studinteyaduiuiigiiatn
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# authorize the clientsheet

client = gspread.authorize(creds)

# get the instance of the Spreadsheet

sheet = client.open(Birds_Count').get_worksheet(0)

data

sheet.get_all_records()

data = sheet.row_count

os.environ[ TZ'] = 'Asia/Bangkok’

time.tzset()

datestring = datetime.strftime(datetime.now(), '%Y-%m-%d")
t = time.localtime()

current_time = time.strftime("%H:%M:%5", t)

row = [datestring,current_time,count]

index = sheet.row_count

sheet.insert_row(row, index)

print("Save Data Complete”)

UM 3.22 lAnmsUuiintoyatuiuigiatv (se)

s nlatuiindeyaudiszirteyanngiiadnininvinenulaswanualy
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B [5 dRl2]
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Build visuals with your data

Select or drag fields fram the Fields pane anto the report canvas. o

-

w
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NANsAEnwILIAR 1ud] waznuAdeiiedouiiodunnuidmiunsinuly
M9deasall {idelddrassmaAdeifiefnuiieaiumaianisnsituunuisusuiuiasig
mslunafideldvhmamsuliaaiy svinisvaaesaaustiugiansernisien U

PIANENTIUIU 4§17 TUNTIVUIA 120 X 60 X 66 LHURALIAT

4.1 NANISAEATNAILNADIAILAINAIUSDUY
NADINNITLATYUNINAIEUN AUNITLUBNTUAINIINARUIALDI1UIU 21 ARU
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99NUNTUNN LALNINITAALRDNATNNUANUTALAUIIUIU 609 AININNATNVNNUA 956

AMuievinsmsulieg

Lepton_Clip (8)

Lepton_Clip (1) Lepton_Clip (3)  Lepton_Clip (4)  Lepton_Clip (5)  Lepton_Clip (6)  Lepton_Clip (7).

Lepton_Clip (10)  Lepton_Clip (11)  Lepton_Clip (12)

=
-
-
-
-
-
-
L

epton_Clip (13) Lepton_Clip (1

B

Lepton_Clip (270)

Lepton_Clip (9)

Lepton_Clip (16)  Lepton_Clip (17)  Lepton_Clip (18)

epton_Clip ?_1]

epton_Clip (179)7
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4.2 wan1smnsuienniagfenaasaIsnINANNsau
ANALANY Labeling Lagwnsuluna aesanaiiia Yolov3 nasainmsuluma

LA LA lLAAR UL UUT I UIUMANETUNE AB9YINISUTEITUAINNMIUE NN LA AL UEN

) ~

igo ivernanldlunisvin Detection

Generating anchor boxes for Training images and annotation...
Average I0U for 9 anchors: .88

Anchor Boxes generated.
Detection configuration s:
Evalusting over 120 samples
Training over 488 samples given at fco
Training on: [ 'birds’]

Training with Batch size: &
Nusber of Tralning Samples: 488
Number of Validation Samples: 129
Number of Experiments: 209
Training with transfer le
WARNING: tensor+low: * period
WARNING :Tensor+low:" epsilon”

ed feontent/drive/MyDr:
ken from /conten

ent/c

/birds/json/detection_config. json
Orive/birds/validation
ve/HyDrive/birds/train

pr odel

is deprecated. Please use save freq” to specify the frequency in number of batches seen.

¢ deprecated and will be removed, use “min_delta’ instead.

Jusr/10cal/1ib/python3.7/ddst-packages/ tensorflow/python/keras/engine/training. py:1844: Userwarning: “Model.fit generator™ is deprecated and will be removed in a future version. Please use “
warnings.warn(‘"Model.fit_generator’ is deprecated and '

nsorflow:Model failed to serislize as J50N. Ignoring... Layer Yololayer has arguments in °_init " and therefore must override "get_config’.

fusr/1ocal /1ib/python3 . 7/dist-packsgas /tansorflow/python/dats/ops /datasat_ops.py:3584: Useriarning: Even though the tf.config.axperimental run_functions_eagerly option is sst,
- ough the tf.config.experimental run_functions_eagerly -

o

ained

is option does not apply

5575 5asms/step - loss: 54.€878 - yolo_layer_loss: 5.1971 - yolo_layer 1 loss: 12.5958 - yolo layer 2 loss: 25.5718 - val loss: 22.8

- val_yolo_layer_loss:

Epoch 2/208

960/968 [~

5225 544ms/step - loss: 21.3820 - yolo_layer_loss: 3.8237 - yolo_layer 1 loss: 4.8560 - yolo_layer 2 loss: 7.9321 - val_loss: 33.5122 - val_yolo layer_loss: 1€

5875 528ms/step - loss: 18.4781 - yolo_layer loss: 2.8767 - yolo_layer_1 loss: 3.9185 - yolo_layer 2 loss: 6.5876 - val_loss: 16.8717 - val_yolo_layer_loss: 3.

Epoch /288

958/868 [= 5145 535ms/step - loss: 17.3488 - yolo layer loss: 3.2355 - yolo layer_ 3 loss: 3.5682 - yolo_layer 2 loss: 5.7266 - val_loss: 16.5596 - val_yolo layer loss: 3.
- 5235 54ams/step - lossi 16.2035 - yolo_layer_loss: 3.3045 - yolo_layer_1_loss: 3.3357 - yolo_layer 2 loss: 5.1427 - val_loss: 51.8765 - val_yolo_layer_loss: 3:

Epoch 6/200

960/968 [ ] - 513s 534ms/step - loss: 15.2305 - yolo_layer_loss: 3.8247 - yola_layer 4 loss: 2.9491 - yolo_layer 2 loss: 4.8618 - val_loss: 16.4863 - val_yolo layer loss: 4.

Epoch 7/208

p - loss: 14.8893 - yolo_laye : 2.5182 - yolo_!

: 2.6848 - yolo_layer 2 loss: 4.5582 - val_loss: 15.7212 - val_yola layer loss: 2

526ms/step - loss: 13.2365 - yalo layer loss: 2.2379 - yala layer : 2.8719 - yolo_layer_2_loss: 4.3131 - val_loss: 13.1751 - val_yola_layer loss: 3.

Epoch 9/260

960/960 [ ] - 5025 522ms/step - loss: 12.9299 - yolo_layer_loss: 2.1014 -
Epoch 10/288

958/968
Epoch 11/288
950/968 [==nmn=.
Epoch 12/200
960/950 [ - - 5855 526ms/step - loss: 12.2930 - yolo_layer_loss: 2.4764 - yolo_layer_1_loss: 2,5232 - yolo_layer_2_loss: 3.8109 - val_loss: 17.726¢ - val_yolo_layer_loss: 6.

: 2.6641 - yolo_layer_2_loss: 4.2561 - val_loss: 13.7224 - val_yolo_layer_loss: 3.

5155 536ms/step - loss: 13.2795 - yolo_layer loss: 2.7823 - yolo_layer_1_loss: 2.6831 - yolo layer 2 loss: 4.8657 - val_loss: 15.0022 - val_yolo_layer loss: 4.

S@6s 527ms/step - loss: 12.6346 - yalo_layer_loss:

- yolo_layer_1_loss: 2.5298 - yalo_layer_2 loss: 4.1943 - val_loss: 12.2120 - val_yolo_layer_loss: 3.

Epoch 13/200
968/968 [=
Epoch 147288

smsm=emsse-s=e] - 5675 528ms/step - lossi 12.7981 - yolo_layer loss: 2.8528 - : 2.5850 - yolo_layer 2 loss: 3.991¢ - val_loss: 12.7727 - val_yolo layer loss: 2.

- stes p - loss: 12.1198 - yalo_layer_loss: 2.6852 - : 2.4679 - yolo_layer_2 loss: 3.6923 - val_loss: 12.8061 - val_yolo_layer_loss: 3.

Epoch 15/200

960/950 [- so2s S2zms/step - loss: 11.6377 - yolo_layer_loss: 2.2716 - yolo_layer_1_loss: 2.4371 - yolo_layer_2_loss: 3.7624 - val_loss: 12.3457 - val_yolo_layer_loss: 3.
ggfgfsgaﬁao 5825 522ms/step - loss: 11.4886 - yolo_layer loss: 2.4372 - yolo layer 1 loss: 2.3636 - yolo layer 2 loss: 3.6017 - val_loss: 18.5031 - val yolo_layer loss: 2.
Boorcso - 5185 S36ms/step - loss: 11.4164 - yolo_layer loss: 2.3379 - yolo_layer 1 loss: 2.5262 - yolo layer 2_loss: 3.6382 - val_loss: 18.4¢81 - val_yolo_layer_loss: 2.
:::,E:e;&;fua s23ms/step - loss: 18.8768 - yolo_layer loss: 2.1074 - yola_layer_1_loss: 2.2696 - yalo_layer 2_loss: 3.2716 - val_losi: 12,8285 - val_yolo_layer loss: 3.
gggjzég_ﬁae 533ns/step - loss: 10.9837 - yolo_layer loss: 2.5206 - yolo layer 1 loss: 2.4021 - yolo layer 2 loss: 3.3138 - val_loss: 18.3513 - val_yolo_layer loss: 2.

Epoch 20/2680

JUN 4.3 uananisinsuildung

galumailanainnnismsulinasisninaienlanseul’

B detection_model-ex-050-.. B detection model-ex-030-- B detection model-ex-025--.. B detection_model-ex-024--... B deiection_model-ex-022-... B detection model-ex-021-..
D\
B detection_madel-ex-018-.. B detection_modelex-017--. B detection_model-ex-016--. B detection_model-ex-015-- . B detection_model-ex-014--. B detection_model-ex-012--...
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Haflaa1nn1snsIvaeuAudlugIveliag lngazidenyaluinanilel mAP (Mean

Average Precision) 11n#1an31NYAlnananuaflavsueeni [23]

WARNING:tensorflow:No training configuration found in the save file, so the model was *not*
Model File: /content/drive/MyDrive/birds/models/detection model-ex-881--loss-8833.955.h5

Evaluation Igmples ;129
Using IoU: .5

Using Object Threshold: @.3

Using Mon-Maximum Suppression: @.5
birds: B.5054

mAP: @.5854

WARNING:tensorflow:No training configuration found in the save file, so the model was *not*
Model File: /content/drive/MyDrive/birds/models/detection_model-ex-882--1oss5-802@.331.h5

Evaluation samples: 129

Using IoU: @.5

Using Object Threshold: @.3

Using Mon-Maximum Suppressicn: @.5
birds: @.5951

mAP: ©.5951

WARNING:tensorflow:No training configuration found in the save file, so the model was *not*
Model File: /content/drive/MyDrive/birds/models/detection model-ex-883--loss-00817.841.h5

Evaluation samples: 129

Using IoU: 8.5

Using Object Threshold: @.3

- $mum Suppression: @.5

B
birds: 8.9231
mAP: ©.9231

WARNING:tensorflow:No training configuration found in the save file, so the model was *not*
Model File: /content/drive/MyDrive/birds/models/detection_model-ex-804--loss-8016.713.h5

compiled.

compiled.

compiled.

compiled.

Compile

Compile

Compile

Compile
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it manually.

it manually.

it manually.
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AT 4.3 LEAAININLAENAN1SYIN Detection

i
IPYLOIWAN S, .
NWNNI Detection Output 310019911 Detection
(Lums)
— —— = T
return 1. / (1. + np.exp{-x))
birds : 74.24004704093933 : [12, 5, 37, 42]
birds : 58.45000743865967 [0, 7, 20, 44]
/home/pi/Desktop/Count*Qutput/e. M1, jpg
0.5 Detection Image Complelar?
3
"Even though the tf.config.experimental_run_functions_eaf
birds : 61.48317916878117 : [51, 60, 62, 74]
Blsle65 G0, birds : 66.85764193534851 : [60, 58, 71, 7&]
b)?"d‘ﬁ O birds : 70.8752079486B46% : [73, 61, B7, T4]
‘; | /home/pi/fDesktop/Count/0utput/1M1. jpg
1 Detection Image Complete 3
33>
"Even though the tf.config.experimental_run_functions_ea
birds : 67.35275864601135 : [58, 60, 68, 75]
£BIbTids 77769 birds D%.gﬂamn?aamﬁsa : [67, 58, 17, 76]
@ birds : .41878901206894 : [76, 68, B89, 75]
L birds : 75.51071643829346 : [83, 62, 97, 77]
15 /home/pi/Desktop/Count/Output/1.5M.jpg
Detection Image Complete 4
data functions. tf.data functions are still traced and execu
"Even though the tf.config.experimental_run_functions_eage
blrds : 59.6 birds . 59.67548748066797 : [63, 59, B8, 67]
(11] }humequz;gsktnp!cuuntfﬂutput!ZM.jpg
2 Detection-Image Complete 1
et
fuﬁrs]ﬂcniflun!nythnna.?fdist—E}ﬁkﬁ-n"?ersnrflnuipvrhanf
though the tf.config.experimenl run_functions_eagerly o
data functions. tf.data functions are still traced and ex
"Even though the tf.config.experimental_run_functions_g
22.5 fhome/pi/Desktop/Count/Outputs/2.5M. jpg
. Detection Image Complete ©
B3>
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# Code Convert VDO CLIP TO IMAGE
# Install libraries

pip install tensorflow==2.4.0

pip install keras==2.4.3 numpy==1.19.3 pillow==7.0.0 scipy==1.4.1 h5py==2.10.0 ma

tplotlib==3.3.2 opencv-python keras-resnet==0.2.0
pip install opencv-python

pip install imageai —upgrade

# Code Program
import cv2

import os

listing = os.listdir(r'/content/drive/MyDrive/Count_bird/Clip')

count =1

for vid in listing:
vid = r'/content/drive/MyDrive/Count_bird/Clip/"+vid

vidcap = cv2.VideoCapture(vid)
def getFrame(sec):
vidcap.set(cv2.CAP_PROP_POS MSEC,sec*500)

hasFrames,image = vidcap.read()

if hasFrames:

cv2.imwrite("/content/drive/MyDrive/Count_bird/Frame2/"+str(count)+".jpg’,

image) # Save frame as JPG file
return hasFrames

sec =0
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frameRate = 1 # Change this number to 1 for each 1 second

success = getFrame(sec)

while success:
count = count + 1
sec = sec + frameRate
sec = round(sec, 2)

success = getFrame(sec)

Wmsulunanl89anasiy YOLO V3

# Code Training Model YOLO V3

# Install libraries

pip install tensorflow==2.4.0

pip install keras==2.4.3 numpy==1.19.3 pillow==7.0.0 scipy==1.4.1 h5py==2.10.0 ma
tplotlib==3.3.2 opencv-python keras-resnet==0.2.0

pip install opencv-python

pip install imageai ~upgrade

#Code Program

from imageai.Detection.Custom import DetectionModelTrainer

trainer = DetectionModelTrainer()

trainer.setModelTypeAsYOLOv3()
trainer.setDataDirectory(data_directory="/content/drive/MyDrive/birds")
trainer.setTrainConfig(object names_array=["birds"], batch size=4, num_experiments
=200, train_from_pretrained model="/content/drive/MyDrive/birds/pretrained-
yolov3.h5")

trainer.trainModel()
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Usziliuauwiugnvadlung

#evaluate the mAP score

# Install libraries

pip install tensorflow==2.4.0

pip install keras==2.4.3 numpy==1.19.3 pillow==7.0.0 scipy==1.4.1 h5py==2.10.0 ma
tplotlib==3.3.2 opencv-python keras-resnet==0.2.0

pip install opencv-python

pip install imageai —upgrade

from imageai.Detection.Custom import DetectionModelTrainer

trainer = DetectionModelTrainer()

trainer.setModelTypeAsYOLOV3()
trainer.setDataDirectory(data_directory="/content/drive/MyDrive/birds")

metrics = trainer.evaluateModel(model path="/content/drive/MyDrive/birds/models
", json_path="/content/drive/MyDrive/birds/json/detection_config.json", iou_threshol
d=0.5, object_threshold=0.3, nms_threshold=0.5)

print(metrics)

TAalusunsunte Python Tu Raspberry Pi

# import the opencv library
import cv2
import time

import os

# set path save images
#execution path = os.getcwd()+"/ImgTake"

execution_path = "/home/pi/Desktop/Count/ImgTake"
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# define a video capture object

vid = cv2.VideoCapture(0)

result = True

# set image name with current date time

img_name = time.strftime("%Y%m%d%H%M%S")

while(result):

# Capture the video frame

ret, frame = vid.read()

# Write the resulting frame
cv2.imwrite(os.path.join(execution path , img name +'jpg'),frame)
#cv2.imwrite(/home/pi/Desktop/Count/Images/img_name +'.jpg',frame)

result = False

# After the loop release the cap object
vid.release()

# Destroy all the windows
cv2.destroyAllWindows()

print("Take Image Complete")

#--- Detection Image -

from imageai.Detection.Custom import CustomObjectDetection

input_image= "/home/pi/Desktop/Count/ImgTake/"+img_name+".jpg"
output_image= "/home/pi/Desktop/Count/ImgOutput/"+img_name+" jpg"

detector = CustomObjectDetection()
detector.setModelTypeAsYOLOv3()
detector.setModelPath("/home/pi/Count/Models/detection model-ex-017--loss-
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0011.473.h5")
detector.setJsonPath("/home/pi/Count/json/detection config.json")
detector.loadModel()

detections = detector.detectObjectsFromimage(input_image, output_image)

count =0

for detection in detections:

print(detection['name"], " : ", detection["percentage probability'], " : ",
detection["box_points"])

count = count+1

print(output_image)

print("Detection Image Complete",count)

#--- Send line -——--
import requests
import urllib.parse

import sys

LINE_ACCESS TOKEN="PgQrWJOWXR655eTcgvEmGicOV4aUMmESIs5TWALr56Y"
url = "https://notify-api.line.me/api/notify"
#file = {'imageFileopen(/home/pi/Desktop/Count/ImgOutput/Imgl2.jpg','rb")}
file = {'imageFile"open(output_image,'rb)}
data = ({
'message". count

)
LINE_ HEADERS = {"Authorization":"Bearer "+LINE_ACCESS TOKEN}
session = requests.Session()
r=session.post(url, headers=LINE_HEADERS, files=file, data=data)
print(r.text)
print("Send line Complete”)
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#--- Insert Data to Google Sheet -—---
import gspread

from datetime import datetime
import time

from oauth2client.service account import ServiceAccountCredentials

# define the scope
scope = ["https://spreadsheets.google.com/feeds", https://www.googleapis.com/a
uth/spreadsheets',"https://www.googleapis.com/auth/drive.file","https://www.goog

leapis.com/auth/drive']

# add credentials to the account

creds = ServiceAccountCredentials.from_json_keyfile_name(/content/drive/MyDri
ve/Colab Notebooks/PythonAPl.json', scope)

# authorize the clientsheet

client = gspread.authorize(creds)

# get the instance of the Spreadsheet

sheet = client.open(Birds_Count').get_worksheet(0)

data

sheet.get all records()

data = sheet.row count

os.environ[TZ'] = 'Asia/Bangkok’

time.tzset()

datestring = datetime.strftime(datetime.now(), '%Y-%m-%d)
t = time.localtime()

current_time = time.strftime("%H:%IM:%S", t)

row = [datestring,current_time,count]

index = sheet.row_count

sheet.insert_row(row, index)

print("Save Data Complete”)
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