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ABSTRACT

This study aims to develop a snake species classification system using artificial
intelligence and image processing technology to address the issue of inaccurate snake
identification after a bite, which is a crucial factor affecting treatment effectiveness. In
Thailand, snakebite remains a significant public health problem, as 69.24% of snakebite
victims are unable to identify the snake species, potentially leading to errors in
treatment and the administration of inappropriate antivenom.

This project utilizes object detection algorithms, including YOLOvV5 and
YOLOv11, for detecting snakes in images. Various deep learning techniques, such as
YOLOV5, YOLOv8, YOLOvV1 1, MobileNetV2, and EfficientNet, are employed for snake
species classification. The system is capable of distinguishing 10 snake species, both
venomous and non-venomous, which helps reduce treatment risks and improve the
efficiency of first aid, medical care, and decision-making in emergency situations. The
system is integrated with a LINE Chatbot, a widely used platform in Thailand, allowing
users to send snake images for analysis and receive preliminary information about the
species, first aid guidelines, and emergency contact information.

The model evaluation results show an accuracy of 0.806 for snake detection
and 0.769 for snake species classification. Although there are some limitations in
certain cases, the system demonstrates potential for further development and
improvement to enhance accuracy and real-world usability. Additionally, this project
contributes to increasing knowledge and awareness of effective emergency

management in snakebite incidents.
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1. finfadane3fiu YOLOVS uay YOLOVI1

2 AnEuszuun1sngdugliiinnisidn (training) §3nvinldnisudsussnnvesingly
awdteflnliszuuinmsdsiianun 2 30g (2 class) dud Juazasena Mntuinisiinssuy
IAAAN"5331978 YOLOVS uag YOLOV11

3.M7IATIEURYANTTYINNUVBITEUUNINTIATUIMIE Confusion Matrix

1.5.3 NSWAINITZUUNITIMUNEIENRUSY

1.@@&?&561%‘%% YOLOV5 ,YOLOV8 ,YOLOv11 ,MobileNetV2 wag EfficientNet

2 neaeudaneifiu eliuulaidanesiuduanunsaldanld

3AndusEUUNSTILUNaeugliiAnn1539 (training) Haavilansuusssnvves
fnglunmiefinlsiszuuinnsdsianun 10 90g (10 class) nduvhmsfinssuuliiaans
591978 YOLOV5 ,YOLOV8 ,YOLOV11 MobileNetV2 uag EfficientNet

4.M1FIATILTOLANTINNUYDITFUUNNTTIUNAIEHUTY Confusion Matrix

1.5.4 nsWAIULINE Chatbot

1. mseszining lumsieseinmg azthilumadu LINE Chatbot WWousery

=

2. Rich Menu a¥ilfdandnsunisnaundu 4 519015 awn Asuuzdilaeg n1g
Ugmwmmmﬁaaéfu NuARIENeLaYlnsENYIanauy LLazL’“Julem“lﬁmmilﬁmﬁumaﬂ’uﬁg

3. JomunaundusaluTa azneundulnvaznaundunuAsisaildmuunls

4. Card-based messages @314 card lu Card-based messages LA onUTzLANUD

nsanazuanagUnIw



1.5.5 nM13WaIu1 Web Application dwifugdayanisiiasigivadluaaduunsgig

[

I'4
Uay
U

1.oanuuu Backend lngly Fast API Litesessunisdulnantoya
2911 Frontend Mg vue js negldanunse
- wanagun g lddaniienaniwaznisaeun nvegin lddunldasain

1NTIVU

- auteya
M19199 1 BHUNITAEUULATI

WL
Tuwsagdun

S5UAU 2567

UNINAUN 2568

NUNWUS 2568

fiunau 2568

1 2

4 5

8

9

10

11 12

13

14

15

16

1. sasudeyazunmi
Taluaulasanis

-

2. MsmvuatenInu

3. MIaeyatoyanIn
LNHLALLAENITULUS
dadugunm

4. NMSAARILATNAFBU
danes7iy

5. MSANRUSEUUNIS
75323UA A3

6. NSNAADUNITVINIU
WALIATIEINITHU
YBITLUUNINTINTU

7. MINNNUTTUUNIT
Fuunaeiugsliie
N33

8. NMINAFBUNITVINNIU
HAZIAATIZAVDITZUY
N9 MUNaeRUGY

9. ANSWAIUILINE
Chatbot Tun153uas1ei
NG

A

10. A15A9ATRIch Menu
WAy TeAIUABUNGY
SRR

v

11, mswamnSuladils
backend




LT SUIMAN 2567 | ANTIAN 2568 | NUAMWUS 2568 | HuAN 2568
luusdagduam vl 2 |a | a vl 2l s | L s T .
12. maanniuledils PR I I NN N N
frontend - i
13. nsdnvienans D 5 I [ e e e

Meme > e ssegaufUuRuSe
DR > i sraghan KUl

1.6 Uszlvidnlasy
1.6.1 LINE Chatbot #iaunsadaseiitodnuunaieiusuasgla
1.6.2 LINE Chatbot #iansnsalvideyaiUasduneiiuaneiugynnula

1.6.3 LINE Chatbot #iansnsauuzdiznisuguneruiailaswuilegnginled

1.6.4 LINE Chatbot #ianunsauanauasinsviigauiifneitauionuiasy 3egng

Y




UNa 2
a A ad v
Vli]‘l?}{] WS INAUANLNY AU

lunsdmilassuaniadnull ganhlavimsfinmduaiiui@n el melulad
waziAsadllanng 9 Wethuussendldlunsiauilasenuy Usenaume

ad 4 v
2.1 nuiineadas

ludiuvemguiiietes fimulaiiauengulnazidiunldlunisiauissuuwy
nuan fiail

2.1.1 Machine Learning

Machine Learning A n15vlviRauiiatnes a1u1saieusaewng 9 n1simuInig
nuliRrulasmefiemndaya waranmwinseulasuainnisiseuivesssuu nglises
Tduywdlumsiiunsedeulusunsuiiuiu waglidnlusuaniiuasideyasuuuulng q 7
a X caM 1o & A v o ! a 13 =
Wnuw uywdnlidntunagdesludadeulusunsulml inszasuiawmesanunsafaiuuiay
novausdlamediesdeyawiiy Mindeinasdnnisies Ing Machine Leaming 31 3 Useiam

Unsupervised
Learning

Machine

Learning

Reinforcement
Learning

Learning Tasks

Al 1 Uszanes Machine Learning
11 : https://pkomiske.com/talk/harvardlunchtalk2017/harvardlunchtalk2017.pdf

1. M3Fousfinismunu (Supervised Learning) : tumsiieusiiniasdnsazdes
afedoyalu n1sflndu Wsuadoudunisisaunisaeuveasnan lnednduazdesedeyn
foyarine 4 desznevlseynvostoyauasyanadnsesteyaiifesnis lnonadildainns
3eusfio Machine Leaming ansnsnmnaziunadnsiiinduannslasutoya

2. Mm33suiiliifinismuau (Unsupervised Learning) : lunsi3suiitlviiaiosdng
fuaunsndeusldsenues laglidesdaniwaneveusazdoyn F9i8nshouywdandug
IGHLHGERND LLazﬁmum%qﬁﬁmmimﬂ%’ayjammﬁfu Tnelp3esdnsinseiannnissuun
wazai UL Toyafild¥us

3. Mst3eusiTaesy (Reinforcement Learning) : 1umsiSeuddsing q anmsass
Anaosgn melduunAniiazdonnseyhadivinlilduadnsunniian TasvinisBousainms
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aosinassgnluaniumsailusfnviessuudasuaneguiasimunszuunsindulaves
fuediitudeos 9 lneflomaviandensnensuadauusiassdanunseiig 9
(Disrupt Technology Venture, n.d.)
gt 10 azfnwsielulsznn Supervised Learning Tneauwudld 2 Uszuan

1.1 Classification \funisduundeyasenidulszinnsieg mudl Label léimug
17 Tme Machine Learning UsgLan Classification aglvidimauidu Label / Class Wi Tl
annsolidneuiiuenniieain Label lurslndu favan 4 Usziny

1.1.1 n39wunwuubuuns (Binary Classification) e n1siseurfisusaudsiiuus
e 2 vty

1.1.2 m3vnuunUszinyateaana (Multi-Class Classification) A9 n15LUTsULNBUFY
uUsTLG NN 2 Mavy

1.1.3 nsinundsstnuvaietaua (Multi-Label Classification) Ag n15taLUA %30
Anaanndluguiu 4 Tnglisauavsnamgide

1.1.4 msdwunuuudoyalaivindey (mbalanced Classification) A Hudlaymndi
{Anandegaiilaivindion (mbalanced dataset) #aoes doyan1smasn Tnedeyadiulng
doududeyaitinin “laivein” uazeziiesduiteniidnindu “vasn” Wudy

1.2 Regression #an1511 Input Wluindunaglvidmeussnundusiiaumingy
fmaulsianunsasanunfu Label/Class 18 fivavun 4 Usziam

1.2.1 Linear Regression e msanwauduiussyningiudssaus 2 fzuld lne
Duanuduiusuuudady 81 2 fuusie Ussinanisuaginauauss

1.2.2 Logistic Regression A® 1%’Lﬁ'al,ﬁﬂmmmiﬁmw Target Variable 7 09
Class w3e7i36n11 Binary Classification

1.2.3 Polynomial Regression f® mﬂﬁﬂLﬁ'aﬁmmé’uﬁuﬁ%gm%aLﬁuiﬁa Adai
szafrauuuTaesAnfinanTaesiaudsai (V) ieuuiuusdase (1) Feismdsaesde

a

Ngn (Least-Aquares)

1.2.4 Ridge regression Aa faUsnanse’ %Qﬂisfﬁﬁal,ﬁm Multicollinearity %1814
vl iasanstioniign (Least-Squares) lileuides Sadoufiuanueudedlussiuvidy
AUTENU Lﬁ'mj"wam%ﬂmwmmmmgm (Standard Error) (Achieve Space, 2020)

2.1.2 Deep Learning

Deep Learning 9¢¥M91u88uMUUNNYIUT0dlAsIUe UsEamuasuyee (Neural
Networks) Aa luinanenmnmansvsslinanisneumimesd s ulssiianad saumaAn e
AL UABULUATUER (Connectionist) wwaRnduduveanadailduiainnisdne
Tasaelnindanan (Bioelectric Network) Tuaues FeUsznausie waduszam (Neurons)
uay gnUsvauUszam (Synapses) aslaaadsl dremuusrainnnmadoudesening

3 Id = 1 A o ' LY
WARUILANIUTULATDUENNIIUTIUNY
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@ Input Layer @ Hidden Layer @ Output Layer
A9 2 1Assas19es Neural Network

s - https://www.tandfonline.com/doi/full/10.1080/10095020.2020.1718003#d1e 134

NN 27 Neural Network asiidiuusznau 3 ag19siall
A v 1% 1 o a o 1 v & v

1. Neurons fia fisunays) G1sluazeneiuniy Layer Nifus Inegndu Input 91aly
v v @ N Y o Y & . < a a [ P [ '
Msufagiveyansuun uiadu Hidden Layer Avgdlaunisiigiglunisiuiaiioviniuigdn
I3 N o . v & 3 & o a !
Wuranaegls semuinuuvanaey (Regression) wat iy Output Nagidudiiusuanin
Jueanaeglstues

2. Input Layer dnthitlun1ssudeyaidunlulassiguszamlag Input Layer ag
Weatuieiiusasiivihdedeyaluduiudaly (Hidden Layer)

3. Hidden Layer {nin#15udayadn Layer nounin Hidden Layer @13150391u7u
wnn31 1l wazlaeiugiu 618 9608In15ANLNUEINNINTUILA DN UTIUIUT UL
Hidden Layer wag31uau Neurons lunnufagaaele

4. Output Layer finin#1595ue131n Hidden Layer dugaving Inglutu Output 1
wsiaz Neurons il minvesaaiasg iy dUselAnves Output NavsANLA 2 WUUAD
W17 AU MNNTIzaiy Output Layer 9¢dl Neurons 2 7 falsno19agiduman Neurons
witaesazdunun Tnaedayaniu Hidden Layer lug Output luwda Neurons #4 2 fay
fengnsluldivindu

lutliguiidanaifiuges 9 vae Neural Network 110 aglulassnuiaglddanaiiy
lassngUszanmuuuaauligdu(Convolutional Neural Network : CNN )
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fc_3 fc_ 4

Fully-Connected Fully-Connected
Neural Network Neural Network
Conv_1 Conv_2 RelU activation
Convolution Convolution A /—M
(5x5) kernel Max-Pooling (5 x5) kernel Max-Pooling (with

valid padding 2x2) valid padding (2x2) dropout)

. )
INPUT nlchannels nl channels n2 channels n2 channels : ' 9

(28x28x1) (24 x24xn1) (12x12xn1) (8x8xn2) (4x4xn2) ‘,‘ OUTPUT

n3 units

m‘wﬁ 3 Convolutional Neural Network

s - https://www.datacamp.com/tutorial/introduction-to-convolutional-neural-

networks-cnns

CNN agle Convolution Layer 11Usgnaudiu Layer EHIRLY Pooling Layer a2
ngu Layer dananiundausion fu TnganaUdsy Hyperparameter UN98819 1UAWIAT01
Filter Layer (Gufudrunilavas Convolution Layer) wazs1uau Channel wad Layer 33015
U899 uszneviuil Seniudulaseadne (Architecture) 8 CNN Feinansuuy
LU LeNet AlexNet VGG ResNet InceptioniiayNetwork Wudu aanUmenssuves CNN 4
il

1. Convolution Layer T¥lunisaafiaasainam tnansld Filters wie Kernels &
Lﬂwqmaqﬁmﬁﬂﬁl,%‘aug”lﬁ (Learnable Weights) 1iteAuarluusazinieauesnin nadns
filsazifu Feature Map lansdnuwaizianzvesnIn 19y ¥ou fermnuviogunss

Ix1[1xO|1x1| O 0

0x0 | 1x1 [1xO| 1 0 4

0x1|0x0[1x1| 1 1

lqput x Filter Feature Map
AWl 4 Feature Map
11 : https://towardsdatascience.com/convolution-vs-correlation-af868b6bafbs/

2. Pooling Layer T9Woanuu1nv83 Feature Map kazann13A1uIal 1asn15taen
AR WU ARAensorIgda INTUTIANY Vaa Feature Map ¥38anAN13919 1409
luwauazyhlmlumainunununenisiasunlasanioslunw
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max pool with 2x2
window and stride 2 6 8

—_ ]l W] U1| —
NI NN O] —
W= d] D

Al 5 Pooling Layer

i - https://www.geeksforgeeks.org/introduction-convolution-neural-network/

3. Fully Connected Layer 4 uﬁuguqm’ﬁaﬁ'WTUﬂﬁLs‘ﬁ'am'aﬂ 9837 baaan
Convolutiontta ¥ Pooling Layers A U159 LLumJizLﬂ%ﬁqmﬁwws’ﬂammmmitﬁ
NaaNS(StackPython,2020)

2.1.3 Object Detection

Object Detection 39 nAlulagnsaaduing A LwﬂiuiagﬁiﬁiﬂuﬂﬂsizuL,La”é’um
amﬂlumwmmm‘[a Imammmﬂmmiami%mauamﬂﬂaawaaiﬂmLLa #MIUTNaNanN
WievnsiumisuazUseinnvesingiidey 1wy uywd &0 sasud enasuazdu q vdnnns
11911289 Object Detection laun

1. Object Classification N33 uunUssianvasinglunin wu T mbuduves
wywd d0d visosneud

2. Object Localization N135¥yuaza3NNsau0uLLs (Bounding Box) 50U 9 i’mqﬁ
axaadulunin saudanisiisuvsfiutuen

3. Detection Model luiaaiildlunisnsiaduing 1wu YOLO (You Only Look Once)

SSD (Single Shot MultiBox Detector) W Faster R-CNN
YOLO: You Only Look Once

AMT 6 AWTILVBINTLUILNTINL YOLO
i - https://medium.com/towards-data-science/yolov6-next-generation-object-
detection-review-and-comparison-c02e515dc45f
Tudodt 3 lumadildiulunisasaduinglulassnuide YOLOVS wia You Only
Look Once Version 5 @9 Realtime Object Detection Model Fflaulannuiesrnuss
wazAUgNARIMANNTSYRiuRe Milunintey é’]’ﬂsmuLLaziaUﬁnﬂagjé’wwé’aLLUU‘?: sfuf

3gNE1813 Rectangle Object ia1uuld lngniynfanansvedisias Object kaIABEATOU
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Box oM iuazuaneanuindsiufieosls taedl Model Hugiuegudauszanm 80 Classes 7
gnsuely uavannsavenldmedteuiazduiivinlug 910 Model 7l (Kunakorntum,
2023)

2.1.4 LINE Messaging API

Send reply messages

QSN 1.nessage /
/event [ \ 2.webhook

LINE "|

\ PLATFORM |
4. message “‘.\_ _,‘-“/ 3.Reply m

......

Your Bot

Al 7 N5991uved LINE Messaging AP
i - https://linedevth.line.me/th/messaging-api?utm_source=chatgpt.com
1519 LINE Messaging API 4t o 1suynuaniuazid eules LINE Chatbot fu
unanwosulal %qwﬁmuag}ﬁawé’qﬁ’@% LINE Official Account Tngsiasldluluunuen
®annN15¥119UA2 LINE Messaging AP| ﬁ?u%aau%’w‘%aauzymiﬁﬁﬁagaﬁ’uL%%Wlaa%
LINE Chatbotuazunanlesiladvetiuazgnasing HTTOS Tuguuuy JSON
» Jldavdstaninuluds LINE Official Account
- uwanosulay 9z Webhook URL 9041@391a3LINE Chatbot
» Inmsmounduvendiviesludalldiiu unanvosulayl LINE Messaging API
« Reply Messages fion1snaunautanatulies ;ﬂ%ﬁﬁaﬂuﬁwmuﬁ’u LINE Official
Account
« Push Messages fiansdstannnulud gldnu lnense Lﬁ@lﬂéﬁmuﬁ;ﬂ%ﬁmmi
(LINE Developers, n.d.)

2.2 1R8N LFFMSUNITIWAIUN
TuaurauASRItaN AN TS UNISHAILY NINTLUIUNISUIZUIBNANIIAT A1
TUsunTuisnlgWmwT uag B9 fall
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2.2.1 Roboflow

o " i
& Images © sewnse
Q search
class_snake02

s Ciasse Sortdy Newsst v | & Search by kmag =[m

. «3- . v.‘ i xl \v,. @.ﬂ \. (v.d . . \.
TEENESEUS
— —

AWl 8 w9en13v9u Roboflow
Roboflow tHuipdesiiodmsunisvi Labelling flanunsawn3en Dataset v83uly
ngu Computer Vision lenSeuriuvateau (Collaborative) uananiliiaeslunisvineu
AU Roboflow §aliflaeslunisvin image augmentation uag tool Py export
dataset Ssflrnnuazann 1eniléine Tne Roboflow a@nsawmion dataset 16 4 Uszian el

defect 98%
g o
orange *
= » grl.
orange y s
orange tangerine
Object Detection Classification Instance Segmentation Keypoint Detection
Identify objects and their positions with Assign labels to the entire image. Detect multiple objects and their actual shape. Identify keypoints ("skeletons”) on subjects.
bounding boxes
Best For Best For Best For Best For
# Counting % Tracking W Filtering v Content Moderation & Measurements & Odd Shapes # Pose Estimation

AT 9 Uszinnues Roboflow
1. Image Classification Ao nsuenugzkazdwunn iy ngu vie vaamysnag
2. Object Detection fi nsaeulireufinnesiutfiaiiounin ﬁaﬂmia%’uilﬁ
Tlugunmiluansed fingerlstafimaula wasvendunisasingaagmandu -dsey
n3alvuveInn

J A

3. Semantic Segmentation Mg FIuUNI1 Pixel ¥A18E1U Pixel Wrazyn Aoaxls Ay
Tonaeonundunvaduiuiidns q Jawsasdmnennuisdnvausiuananeiu
4. Key Point Detection fie inatlaiildlunisnsiaduindrdguesinglunseuiunis

SEUALMIIURIRRdIALuY (Roboflow, n.d.).
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2.2.2YOLO

aaaaaa ar

elevs

nordve/dems_clszzzns
epochs 160

o0

Al 10 nheensiinluea YOLO
YOLOv #@ Realtime Object Detection Model #iianulaniauis o9 us LAy

Laws

Arugndavidnmsvesiufe fiisumantios, $n31u uarsnuTTnegRuVAILUUT Sufivy
Wenen Rectangle Object antuls (Immamﬁaﬂawuauwiaz Object LaADEATOU Box
ol) uarveneoninitdsiufioorls Tnedl Model fiugruogudiuszana 80 classes figniv
sweld warauisavenlaaagitnuutazsdudivinlug 910 Model 14 (Redmon et al,
2016)

2.2.3 MobileNetV2

A9A 11 wihaensEnluea MobileNetV2
Tu MobileNetv2 lafin1suuzinluganifgWunielasaasna inverted residual wag

adsillafinnsdn non-linearities luiatasiiuauaanly #ae MobileNetv2 Julassadig
ugrudmsunsienudnvuy viliansoriauldes1ssenid salusu object
detection &g semantic segmentation

2.2.4 EfficientNet

Al 12 wiheensiinluea EfficientNet
Tnssadswes EfficientNet 14 mobile inverted bottleneck convolution @sadns iy
MobileNet V2 waﬁsuu’mimgﬁﬁu \i9991nd$Iuau FLOPS (floating point operations per
second) tisdu anlanmaiiugiudl 1913903 vgerue (scaling up) ileadanszalinma
EfficientNets
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Machine Suﬁ]
2.2.7 LINE Developer

LINE Developers About News Products Documentation FAQ  Glossary Mare &- o CV@

Console home TOP - SnakeBio Al - SnakeBio Al ~ Messaging API

Providers
SnakeBio_Al

D = vessaing

Messaging APl LIF

Messaging API settings

Bot information

Support Bot basic I

o O 0]

Al 13 wthaen15v191u LINE Developer Tunssiern Messaging AP
LINE Developers fionaulaaniamafindmsun1sdnnis LINE OA Ferrelwusen
$1199 mmsa@?&ﬁm%’wmﬂimiﬁ’@ummm FReateeiu LINE OA 1w nshapndngy
Fomnunrdnlusifvsedeyanissusesmnugniesisududmiuiioulns LINE Developers
wanE 19 InLWanesL LINE OA (Official Account Manager) uwaanwosu LINE OA Hud
Uitanunsadnnisnisdeansiuiiionuq 18laensaLINE Developers, n.d.)
2.2.8 LINE Official Account

LINE e g SnakeBio_Al ~ y 22 ®sin:in °

w  Thldd UNEVOOM  Tubunmaedu

daanueaundudalusld El

=]

Al 14 withaensva LINE Official Account TumssaAmanaunduslusa

Hutiyd LNE dwisugsha asaunsavimnesndléinileutudyd LINE daud dalu
druresnisdsdeninu dagunim deidlenSeaininosang o usdefivili LINE Official
Account wsngRULUTUATI o5 s ATt uAeflsddunannanei i liLusudnansuasuds
ImaslirugAnaaldlnensavideuinszianseenuuuasumudlinsaiungudmne lag
TulassuillFfinmsifaesthegeantldun

1. Rich Menu Ae Wegldaunadrurluusmlat Asgwuiuiwydadiugns Fonin
LINE Rich Menu #afuszuvtannsassanialigldnuannsndifioyamsqldiui ne
anansnligagniia 6 lwy uazannsadmualedn deensligldnunaudluiiuyvioroma
Ty Wy Judmiuaeuniudeya nie nawdengdua Lak1unse LINE Rich Menu laiag
(Sellsuki,2021)
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2.2.9 MongoDB

PAUGs B hewpers. + ©

™ nake, Chatbet oata arvieas LS |

Thanaporn

2 Som Do e LINE_Snake.snake_detection_results

(-}
AN 15 #1198n19Y1197% Mongo DB

MongoDB Lﬂuswugwéﬂuazﬂaﬂizmw NoSQL (Not Only SQL) N1A1ULANFIIIN
grudeyadszian SQL Feldguuuunsdmiudoyauuunisng (Relational Database) g

NosQL fiaugangulunisdnnisdeyauinnin MongoDB ldguuuunsdaiviayanuy
Document-based (Ukuulenas) Faiinmsdnlassasadeyailudiuiu 3 sedu dail

1.

Database (g1udeya) : Wudduduiilngiian vmihiduedstoyaillidmi
LLuwamaaamUumu 9 g7utoyalu MongoDB mmmimwawmwaua%a
szuuanan LLavmmmmmm@ammsmawama% lmwvmuamﬁsuaam%
viowenAIiesn1sdniagudeyadanan

Collection (uilsdiaya) : Hugwutusesawn vwihiiedrefulnamesiisausay
enansUssnndortulidety nsdafudeyaluguuuudtaeliAnanmdy
suidguuazhedomadntuasuinisinnis

Document (1onans) : Wumnihedeyaiiidndianlu MongoDB wsazienansazgn
Auegluwiludaya (Collection) lnaionaisunazavuddnvasiiulassadng
JSON #iAiudeyasa 9 11 uazurazienarsazfivaneiavszyameiisonii
Objectld ileldlunmssnadendoisungdoya enansannsagnisenlifiazyavie
flastonansrunisnsasdoya (filten) Auitoulaiifaans

MongoDB L5 un1seenuuuunlwaiusadanisiudeyad dlasadnelawyuoy
(Unstructured Data) l¢fegnsfiusz@ndam wsnzdmivsudideanisaudemeugs 1y
msdnfuteyausundinduiuasuuasiosviensinnisteyafiidnuasuandnaiuly
YavayaLfLIiu(MongoDB,n.d)
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2.3 ideiligadas

2.3.1 uaUwdtatusuunaewugginululnedas Deep Learnin

ideiiauonstamueuniiedudmiviuunatsfusglulsemalnelagld
walulad Deep Learning iletelvildsmainsaszymeiudylfogragniios wiesliideya
Agafudnuuzuagisnisuguneiuiadlegnydn luaadlvlunsisousznaudae
MobileNetV2 uag InceptionV Iag MobileNetv2 gnidenidosainfivuinlunaifnuas
wangauiunsldanuuugunsaiietie

yadoyailiuszneusnening 20 anewug $1uru 4,069 3U lasinnsldinada

Data Augmentation i alfiuANunaInvanevestoya wazuszifiunasioainuusiug
(Accuracy), A1AUSEaN (Recall), wag F1-Score Nan1snAaaakandlitinin MobileNetV2
{1fn Accuracy g3am 66% %ﬂqaﬂjﬂ InceptionV3 fiflen Accuracy 65%
91999310 : http://digital.csmsu.net:8080/library/handle/123456789/193q

2.3.2 YODE-FEIM: An Enhanced YOLOvV5s Algorithm for Snake Detection in
Wild Environments

Taguszasdiil oimundane3fiu YOLOVSs dmsunisnsiadugluaninuinden
533U UTUUTIENT51Y FasterNet block wag C3 module saudianaln EMA attention
uaz RT-DETR detection head ifler3snsizeuiiazauusiug) unagnnageu fugndeya
ChineseSnake wazlvinaansauwsiugne 92.7 %

mami‘wmamwudﬂmLmaﬁﬂ%’w@ﬁmmaam’gﬁugiﬁaEJ'NLLaJuET'lﬁ 92.7% uag

AAnukiugLade (mAP) 71 90 % Tasnuideddnfuisauannsalumsldaulunaly
ANNLINABNSTTUYIFRE U TEANT AN
9989970 : https://ijsea.com/archive/volume13/issue10/1JSEA13101016.pdf

2.3.3 Object Detection and Classification Based on YOLO-V5 with Improved
Maritime Dataset

¥

MsWiANYatesa Singapore Maritime Dataset (SMD) Faiflugadeyaimleiinisin
ey wieldluau Deep Neural Networks (DNN) d1wsunisasiadunazsuuningly
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3.3 Sequence diagram
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3.4 Data Dictionary
A15199 2 Data Dictionary(users)
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Data Dictionary(users)

Field Name Data Description Example
type
userld Objectld | sausedgld | Ue2078ab699f628fe98459ba25e47bfe?
LUURNIEEANE N
displayName | String FoTluanaveq P
Al
createdAt Date Sufiuaznand 09 February 2025, 01:30
W ldgnashadoya

M157991 3 Data Dictionary(images)

Data Dictionary(images)

Field Name Data type Description Example
imageld Objectld siaUszddsuamuy c8d981a9-b23d-44a3-a9b3-
LRNILLNLA 137cd2fa9cfc
userld String siaUsElinsUInan Ue2078ab699f628fe98459ba25
UM ed47bfe?
imageUrl String URL wa9gunIn Binary.createFromBase64('/9j/4
AAQSkZJRgABAQAAAQABAAD/2
wBDAAgGBgcGBQgHBwWcICQgKD
BQNDAsLDBKSEw8UHRofHhOaH
BwgJCanIClsixwcKDcpLDAX...!, 0)
uploadedAt Date i’uﬁuammﬁgﬂmwgﬂ 09 February 2025, 01:30
sUlnan




A15197 4 Data Dictionary(snake_detection_results)
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Data Dictionary(snake detection results)

Field Name Data type Description Example
detectionld Objectld TWaUTEIRINANITNTINIU DETa832614a-69c6-4719-bdde-
laOb676elele

imageld String sﬁaﬂszaﬁ’wﬁ’agﬂmwﬁﬁmw c8d981a9-b23d-44a3-a9b3-
A9 137cd2f49cfc

isSnake Boolean HadnsIde 'g" viseld (true = | true
)

confidence Integer anusiulavedumalunadns | 0.6392170190811157
(%)

detectedAt Date fuuaznanfivhnismsiasu | 09 February 2025, 01:30

A1519% 5 An9199 15 Data Dictionary(snake_species_classification)

Data Dictionary(snake species_classification)

Field Name Data Description Example
type

classificationld Objectld | sWaUsedndNanis CLASS80b2cf30-9741-4538-8186-
FuuNAYNUG 7ab0342414ec

imageld String | sWaUszaagUa MRl | c8d981a9-b23d-44a3-a9b3-
nsTuunaeiug | 137cd2fd9cfc

species String %@awﬁuﬁmmgﬁ 2
uunla

speciesConfidence | Integer | anusiulavedlinaaly | 0.6353339552879333
NARNS (%)

classifiedAt Date Sufiuaznandiviinng | 09 February 2025, 01:30
FuuNAUNUG




a1519fi 6 Data Dictionary(Information Snake)
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Data Dictionary(Information Snake)

NI BRI

Field Name Data type Description Example

Class_id Integer sialdunuusiazaneusy (D) | 0

Species name | String Jovosanoiuggluniwilng | gauimdsy

Eng name String %amaamaﬁuﬁ:ﬂummé’mqw Banded Krait

Poison_info String foyaiReafussinnvesiiviy | lifiiy
11 vsesvy kg

Additional_info | String foyadnuwazvosiindy Wy | drdildmadumdonduldes
3 aw  fedndnvaz | suslndiestunasadi
NEAIN druvunazEIuvios...

Folder link URL 5aﬂ“lﬂ€fﬂ'1/\|ama§ﬁlﬁugﬂmw https://drive.google.com/drive/

folders/1zBEzb31UfDkYXDU14V
PjyhnnRAv1AnAJ?usp=sharing

M157991 7 Data Dictionary(Comment Collection)

Data Dictionary(Comment Collection)

Field Name Data type Description Example

userld Objectld EVGITEER R K IRTY Ue2078ab699f628fe98459ba25
OIGEORERN ed7bfe?

comment String MsuenaneusTigndes whlvaneiugvey

commentAt Date Fuinaznaniidstonanudnun | 21 March 2025, 03:17
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3.5 Msdnnseudayagunw
1 doyasunmitlilunulasins
Aanvilaaniunisdunisunimainunasdeyauudumesits saufsaieninuiavaneiug
Tnonss ol @y aaulannn annwalng Wielsilsdeyafivainvansuazaseunquunniigaguam
fisrusimanuvassing q gninivuazduunmuaeiug e lUldlunmsinluea Tnessaziden
yosgunmitsrusIsanansaglaly ms1eil 7 uay 8

=] ¥ = Y o 4 [
M13199 8 Yayazunminsauslddmivlaaalunisnsiadug

a9y Uszanan d1u2uU(nm)
3 1653
2 GRISIEN 1152
U 2805
m51efl 9 dagagunmitsrusulddmiulunalunissuunaneiugy
a1au Yaanowugy 1UU(0MN)
1 LG 253
2 JEIN198Y 353
3 IR INsEIUNS 309
4 499974 274
5 Wiuadlanan 298
6 Jnzly 253
7 Qi 300
8 Qg 309
9 Jvideu 281
10 QU3 235
U 2865

2.msimuatiemiiu

n1sAuatieniiu (Labeling) L’f]uﬁumauﬁ’lﬁ’ﬁﬂuﬂszmumim%m%’ayjaﬁm%’umﬂﬂ
Tunatlyanuszivg (A) sunns3s1a1m (Image Recognition) Tae Roboflow iuunasmesuiily
nushwivusiees feielfnssuiunsiivsydninmuazasaandeiu

Roboflow fia3asilefii3undn Smart Polyeon %QﬂfaaiuﬂWiﬁwwumU%Lammaﬁmqiumwlﬁ
ogausiugn Tnslannznisdiuun § vie agens uazszyaeiuguesy ldegrsaziBen devqeiiia
asusiudlumsiinlinauazanteiianainlunisduunuszinnuesing Tneswaziduaves Label 7
Tanmsaglélu as1eil 9 uay 10 Jauansnsudsszamvesdoyadmsulimnadildlunsnsiadug
uaz lumaitldlunisnsradug



M19199 10 s1en1stheniudmsunisiinluealunisngiadug

AU ULONNIN Class name
1 N snake
2 GRRIRN tube

M15199 11 s1ensthemiudmiunmsiinluealun1sanuunaenugy

aau ﬁ?}amaﬁ'usjg Class name
1 gammaam Banded Krait
2 Jdvneany Banded Rat Snake
3 JWemsrduns Golden Flying Snake
il J909 King cobra
5 Wiuadlanan Malayan Krait
6 Inzly Malayan Pitviper
7 gwh Monocellate Cobra
8 e mnalng Pope-s Pit Viper
9 gmaa:u Reticulated Python
10 JH3LYT Siamese Russell-s Viper

3.15a319¥AYeyANMLNILAL (Data Augmentation)
Tudunoui lafin151Ua suvuran wliidu 640 x 640 pixelsaren15lgmaila Data
Augmentation Aauanslua15197 5 wag 6 W1uunanWesu Roboflow Faduunannesunldaunu
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Auusmiees gateyadilddmsulndulumaiine 2 luwalaun 1.gadeyadmsulnduluwalunis
M3199Ug 91U 4327 A 2.gadeyadmiuiniulaaalunisiuunaieiugy 91w 3516 am

aasaglalunsed 11 uay 12

M13199 12 N15A9A1 Data Augmentation dmiuluiaalunsnsaadug

anu waliadld e

1 90° Rotate Clockwise, Counter-Clockwise, Upside Down
2 Grayscale 15%

3 Hue Between -15° and +15°

a4 Noise Up to 1.01% of pixels

M13199 13 N15A9A1 Data Augmentation dwsulaaalunsinuunaiswugy

anu waliadild ANSAIA

1 Flip Horizontal, Vertical

2 90° Rotate Clockwise, Counter-Clockwise, Upside Down
3 Grayscale 15%

4 Hue Between -15° and +15°

5 Brightness Between -15° and +15°




M13199 14 dayagunmiineulunalunisnsiadug

47

AU UssLanam UU(AMN)
1 3 2556
2 #8819 1771
Rt 4327
m51efl 15 dayaguamitindulunalunissiuunaneiugs
a1au Yoanewusy 1UMU(0MN)
1 NGLIRGLE 335
2 NGARNGRE 360
3 IR INsyIUNs 361
4 J9909 340
5 giuatianan 340
6 NQEALE 360
7 NY%a 361
8 J@emslng 361
9 Qe 362
10 U3 336
U 3516

4.mMsuusdndIugunm

nNsasgedayaiiufnasuseuios ginihdslaaniunsudayedayaiioldlunisiinduy

luealilinn1s3 91 (Training) As13@UAUNABY (Validation) Wagnaaauszuu (Testing) lag

wUadusnsdudesas 70, 20 waz 10 MIUAIFU AILAAIIUAITINN 9 was 10
= o e, a
713199 16 Msuusdagdauzunmitnrulunalunisnsaadug

a1nau nslgauguaw Soway 1UIUAIN)
1 dwsuldinduluea (Training) 70 3044
2 dwmiulinsiraeumnugndes (Validation) 20 848
3 dwsultivedeusyuu (Testing) 10 435
334 100 4327
ased 17 n’nsl,ujaé’mhugﬂmwf'f?]neluiumaiumsa‘hLmﬂmaﬁ'us:g
a1nu nsldauguam fowaz UIUAIN)
1 dwsultdneuluea (Training) 70 2444
2 dwmiuldnsrameuanugnaes (Validation) 20 709
3 d@wmsuldveseuseuu (Testing) 10 363
3734 100 3516
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3.6 N15WAILT Model
3.6.1 NMINAIUITEUUNIIATIIUY
Lmshnsedanesii
YOLOV5 waz YOLOV11 Wudanesiiudsswnvilowiueed (open source) flddmsu
MemsaduTeg war Swunaeiug  Teefiannlideliidesnsldoummsannivanldan
Aulas Github (https://github.com/ultralytics/yolov5 e
https://github.com/ultralytics/ultralytics) Faanslunind 21 uaz 22

Ents cing

& ultralytics / yolov5  susic ) Sponsor L) Nouficavons %' Fork 167k or St 52dk
O Code O lmues 200 10 pulequests 25 G Diseusions () Actiors [0 Projeers [T wiki () Secunty 1= Insights

YOLOVS &7 in PylTorch > ONNX >

@ glenn-jocher Update linksyml (#13503] @ Sedaded-3wecksago (D) 2,882 Commits CoreML > TFLite
github & docsultralytics.com
classify th
dala onth
modak nth
seqment nih

&

utils onth .

®

[ dackerignore o

(=]

O gitattributes git attrib v
A Ac

[ aitignore EAPOMS 1 il =

0) CITATION.clt Update LICENSE to AGPL-3.0 (#11358) ]

Y

Al 19 Fulwd github dmsuaitiivan YOLOVS
11 : https://sithub.com/ultralytics/yolov5s

& ultralytics / ultralytics Pus @ sponsor || L mewmcavens ¥ forx T %
< Code @ bawes 13 [ Pulrequests 22 O Discussions @ Actons [ Projects 1 (D Wik @ Seaity L2 Insights
¥ ma F 118 Branches © 441 Tag:
@ Y-T-G Fix dynamic export v Id =
gttty
ucker

ulalytics Focc

D) dockevignore.

D gitignare Kchip RKNN Integration for Ultralytic...
O aTanoncH tratyrice w18 VOLOT1 Madels Release (#16539)

Al 20 Fules github dwsuaniiiivan YOLOV11
fan - https://github.com/ultralytics/ultralytics
2.M3EnHusEUUNITNTIUgMAANITIN (training)
faavhldmauinssinnvesinglunwieiinliszuuifanissifomn 2 fng
class) T quagansens antiuinisiinszutliiAanisisidae YOLOVS uag YOLOVIT misfinsuy
sdunmsmudouladsd

® luina YOLOVS vhnsilnvienun 100 s8u (100 epochs)


https://github.com/ultralytics/yolov5)%20และ

49

® luina YOLOV11 vinsinyiauug 40 50U (40 epochs)
fegnnnildlunislinsyuuliAnnisidnuanadanind - 23 wagldesnuwuumsidmsu
Juinuan1sinszuulimAnn15397 Aauanslun1sned 17
¢ W iAo | [

713197 18 asiedmiutiuinuanisilnszuulviianis3dn(training)

a1nu Tuna naifl¥  Epoch Precision  Recall mAP50  mAP50-95
1 YOLOVS 63m. 100 0.806 0.683 0.731 0.568
2 YOLOvil 48m 40 0.783 0.655 0.731 0.654

3.M1FIATILNTOLANTVINUYBITEUUNITNTINTUAE Confusion Matrix
INNANINAFBUTEUULITElAINTInTeideyanie Confusion Matrixlagyinnsuenamn
ANIUATENBYNTINUATIUIU 435 ANANUUYINFTUNNHANITNAZDUA AN UANA 24 ey 25

Confusion Matrix
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!

-03
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background
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-0.0
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A9 22 Confusion Matrix YOLOV5 §13UTA5 189018159 1u09n15nsIaduy
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Confusion Matrix Normalized

snake

Predicted
tube

-03

-0.2

background

-01

-0.0

background
True

Al 23 Confusion Matrix YOLOV11 dwiuliasgyideyanisvinuesnisnsndug
3.6.2  NISWAINITZUUNITIMUNAIEWUGY
- MIWAUI Yolo Model
1.nmsfndedana3iiu
YOLOV5, YOLOV8 uar YOLOv11 ilusanesiiuussinvlomiuted (open
source) MA@ MSUMIATITUING wae Swunanesiug Tnefiannlsdeliiidoensldnuaunsa
anuluanlaainiuled Github (https://github.com/ultralytics/yolov5 1GH
https://github.com/ultralytics/ultralytics) Fauanslunmd 26 uaz 27

<> Code O lsmes 20 1 Pullrequests 25 G Discussions © Acions [ Projects [0 Wiki - @ Security 12 Insights

P master -} 8Branches ©10 Tags Q Gololie EETR  About

YOLOWS & in PyTorch > ONNX >
CoreML » TFLite

@ olenn jocher Updiate lnksyml (#13503) @
- github

™ dlassity

- das

B models

W segment

- s

0 dockerignore

O gtatributes

O giignore

D cmanone

277 e

At 24 Vuled sithub dwsuanaiiluan YOLOVS
w1 «_https://sithub.com/ultralytics/yolov5s


https://github.com/ultralytics/yolov5)%20และ
https://github.com/ultralytics/yolov5
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& ultralytics / ultralytics pusc © sporsor | O Netfications % Fork Tk st 367k
<> Code (O ksues 743 [l Pullrequests 222 O3 Diseussions @ Actions [ Poecs 1 D Wiki @ Searity 1~ Insighis
B omain P8 Branches © 441 Tags Q sotofle m About
Ultralytics YOLOTT 7
@ Y76l dynamic expurl wilh VOLO Wonld (#19304) =8 o Tiebde 2 s sgo 5) 2,24 Commits.

& docs.ultralytics.com

- g
W docker

" docs

W euamples

W ests

o ubralytics

D dockerignore

D gitgnore

Jechip RKNN Intecy

D) cmanonet AVELOT1 Madel: Reless

A i 25 3uled github drudunnaiilnan YOLOVS wasYOLOv11
fian - https://github.com/ultralytics/ultralytics
2.MsEnrusEUIUN ST UNaeiuggliiinn1539 (training)
fiavldnsudsussamvesinglunmiftetinlfsrunifanisdinsomn 10 S0 (10
class) laun ﬂa’mLwﬁam,gﬁquqawa,gL%mwwaumigmma,gﬁuaﬁqﬂm,gﬂzﬂz,gLm,gﬁmmﬂluﬁ,g
WIRBY UAY JUNN) fmﬂﬁuﬁfm'ﬁ?]mzw’tﬁlﬁ@mﬁaﬁﬁw YOLOVS5,YOLOV8Hay YOLOV11 n1sHn
syvusunsmudoulased
° Tuma YOLOVS vimsilnsianun 100 seu (100 epochs)
° Tuima YOLOV8 vhmsilnsianun 150 seu (100 epochs)
° Tuma YOLOVL1 ¥hmsilnsiaviaia 40 50U (40 epochs)
G'haEmﬂwwﬁiﬂumiﬂﬂizuﬂﬁﬁmmﬁﬁi’wLLamﬁqmwﬁ 28 uaglApenLuUAIINEInsY
ﬁ’uﬁﬂmamsﬂﬂswﬂﬁﬁmﬂlsiﬁ‘h éljﬂYLLaﬁﬂipGl’lﬁ’lﬂﬁ 18

< —

g —

1200}

it 26 shqm‘wvﬂ,ﬁmiﬂmwﬂ'ﬁﬁ%mﬂmﬁuég
M519fl 19 ms1sdmsutuiinnansiinssuuliiAnn1ssitraining)
a1nu Tuna aniild Epoch Precision  Recall  F1-Score
1 YOLOvV5 37Tm 50 0.769 0.663 0.711
2 YOLOV8 48m 150 0.746 0.587 0.667

3 YOLOv11 20m 40 0.745 0.581 0.654
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s v

3. MTIATINTEYaNITINUYBITTUUMITUNE8RUGIiIY Confusion Matrix
INNANINAFBUTEUUEITE IINN1TIATIviTayasae Confusion Matrixlagyinnis
LENAMAINUATANDE1TINLATIUIL 363 amaIntwihmstufineanisaaeudsuandlunind
29 ,30 way 31

Confusion Matrix
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Monocellate Cobra 06 02
~03
Pope-s Pit Viper - 004
-02
Reticulated Python - 0.4
Siamese Russell-s Viper - ™
background - 017 025 @3 025 @019 010 013 01 021 014
. . " . . . . . . . . -0.0
= @ ] @ = 5 o 5 £ 5 °
g4 0§ 5z & B OB OE OB OB
c & 5 8 ¢ : 8 = & 5 ¢
£ 3 g ¢85 % ¢ % 3 3 §
3 k] = x = = 3 E] = @ B
@ g = & g a 2 i
9 c 3 S & 3 z
g § 2 H H P
3 S 8
a 3 z & il
¢} E
5
[
True

s

A9 27 Confusion Matrix YOLOVS dwisuiiasgiideyansvinaiuredn1sdnwunanenugy

Confusion Matrix Normalized

Banded Krait 0.09 01
0.7
Banded Rat Snake - 010 o1 004 003 005 oos | a8
0.6
Galden Flying Snake - ooz o0l ew
King_cobra- op2 om oo | G4 008 oom
0.5
Malayan Krait - .07 co 005
H
& 0.4
g Malayan Pitviper - oo 008
g
&
Meonacellate Cobra oo 0oz oa7 015 | o
Pope-s Pit Viper - 0.02 012
-02
Reticulated Pythen - 001 002 om 008
Siamese Russell-s Viper - @02 004 —01
background - 022 v.28 oz c.z8 0.26 014 021 024 .zl 01
0 i v 0 ' ' i . -0.0
= @ @ ® = 5 o 5 < % o
g 2 ¢ & £ & 3 & 2 & 3%
= 2 2 g =3 H S > Z H g
O @ & S = £ Y = 4 > S
3 = @ 2 g = 8 £ 2 g
s 3 £ £ > c = ¥ = g
5 z 2 £ s 2 O B ]
5 = z = s 3 @ I 2 3
3 -4 ) g g 3 2
B c 3 8 g 3 E
2 T £ H & = @
5 2 s T %
2 2 = & i
] £
L]
@
True

s

A9 28 Confusion Matrix YOLOV8 disuilAs1enUayanisvina1uyeansiuunaneiugy
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Confusion Matrix Normalized

EBanded Krait

Banded Rat Snake -

Golden Flying Saake - 0.6

oo T [ETR T
King_cobra - a9t eo3 uos ais
05

Malayan Krait - o4

0.4
Malayan Pitviper -

Predicted

Morocellate Cobra - 044 010 @08 03 005 Lo

Fope-s Fit Viper -
- 0.2

Reticulated Pythan - ABt 402 O

-01

Slamese Russell-s Viper -

background - 020

.-

-0.0

Banded Krait -
Golden Flying Snake | &
King_cobra
Monocellate Cobra - =
Pope-s Pit Vipe
Python - &
nackground

Banded Rat Snake

Reticulated

=
in

s

AT 29 Confusion Matrix YOLOV11 dw§uiinsiesideyanisviiuueanissiuunaneius
- AIIWAILT MobileNetV2 Model
1.Mshnsssanesiy
MobileNetv2 «Julumaussiny Convolutional Neural Network (CNN)
Qﬂaammuml,ﬁa TUNUTZANVDIN N (Image Classification) TnaWmuilang Google LaziNawns i
suwuu lawiugasta (open source) Uuunannasy vulwanylasu TensorFlow kg Keras #1310
anuluanlunanazlaniagglaain
GitHub(https://github.com/tensorflow/models/tree/master/research/slim/nets/mobilenet) A

WAASLUANA 30

At 30 ulas sithub dmsuanatilvan MobileNetv2

2.M5n38uteya
lunmsinTgudeyadmsunisiinluina Deep Learning lngnisinandeyaainid
JSON uazyhnsu3u category id Wiinsisesddulmlegnasiaiiios Lﬁaﬂ‘\]’]ﬂsﬁ}a%aﬁ]’lﬂ COCO JSON
81314 category id 7 lisiaiilaafy ‘L!E]ﬂﬁ]’]ﬂﬁyﬂ’siﬁ’]ﬂﬁiwa@ﬂﬂwf\]ﬂﬂﬁlLﬁU“i’fayjaLLazLLﬂaﬁLﬁu
TensorFlow Dataset lagUsuruinvasninlidy 224x224 finwa wagyiin1s One-Hot Encoding
T label iielimunzaufunistinluwna
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# Tnasgnw
def load_image_and label(image id):
image_id = int(image_id.numpy())
img_path = os.path.join(IMAGE_DIRS["train"], train_images[image_id])
img = cv2.imread(img_path)
img = cv2.cviColor(img, cv2.COLOR_BGRZRGE)
img = cv2.resize(img, (224, 224)) / 255.@
labels = [ann[“"category_id"] for ann in train_annotations if ann["image_id"] == image_id]
labels = [B] if len{labels} == @ else labels
one_hot_label = tf.keras.utils.to_categorical(labels[@], num_classes)
return img.astype(np.float32), one_hot_label.astype(np.float32)
# @ TensorFlow Dataset
def create_tf_dataset(image_dict):
image_ids = list(image dict.keys())
dataset = tf.data.Dataset.from_tensor_slices(image_ids)
dataset = dataset.map(lambda id: tf.py_function(
load_image_and_label,
[idl,
[tf.float32, tf.float32]
), num_parallel_calls=tf.data.AUTOTUNE)
dataset = dataset.map(lambda img, 1bl: (tf.ensure_shape(img, (224, 224, 3)), tf.ensure_shape(lbl, (num_classes,)))}.batch{32).shuffle{108).prefetch(tf.data.AUTOTUNE

return dataset

Al 31 msieeudesadmiu MobileNetv2
3.N1INAABUNTYIINIUYBITFUUNTIMUNANERUTY
fiavildmaudsussinmasinglunmidiefnliszuuifnnisisiamn 10 S0g (10
class) lfun ganuimden giamsans, Jdomszdums, gaaens, givafianan gz, givin g de sl g
WARY LAY JUNIY mmfuﬁwm'i?i]ﬂizwiﬁl,ﬁmﬂﬁg”ﬁﬁw ¥nsilinstanun 20 59U (20 epochs)
shegranmildlunisilnszuuliiAnnssiuansdanind 34 uagldoenuuumedmsududinaans

Haszuulmannissan Aauandlumisen 19

A9 3 granniildlunisiinszuunisdnuunaneiugy

M13199 20 asdhmsutuiinuanisinszuuliiianis3an(training)

aau  luea nandild Epoch Precision Recall F1-Score

1 MobileNetV2 ~ 25m 20 0.760 0.710 0.730

& v

4.17ATENUeYaN"TYINUYBITEUUNTIIMUNA1EWUT A8 Confusion Matrix
INNANINAFBUTEUULITIAINNITIATIYiTayasae Confusion Matrixlagyinnig

kY
= v

LINAHANGUAZENEENVIMNATINIY 363 MmNty sTuiinnan1snaaeufawandlunmi 32
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Confusion Matrix (Normalized)

005 017 0.03 014 008 015 - 0.30

025

005 016 016 o1l 021 016 020

True

Predicted

A9l 33 Confusion Matrix MobileNetV2 dmUlATEioyanisYNeTLYRITEUUNT
RRISPHGRENIILN
- A1sWAIU EfficientNet Model
1. mshnsadanesiia
EfficientNet {ulsimauszian Convolutional Neural Network (CNN) ﬁgﬂaammu
uifte SuunUsEinnYeInIw (Image Classification) Taesaunlay Google wagiwsunsluguuuy
Towiumesa (open source) Uulwanwasu TensorFlow Wag PyTorch aunsaaniiluanluinauazlan
FregnsldannGitHub fauandlunind 34

0 Hothcatoos | ¥ fok U B s S

B rEERE
g7 %)z 8§ |° °

~

andl 34 uled github dusuanailvan EfficientNet
i - https://sithub.com/tensorflow/tpu/tree/master/models/official/efficientnet
2.M5n38uteya
dw$unisilnlanna Deep Learning lnsfinisivanuazUszananateyaiiegluguiuy
COCO (Common Objects in Context) neuilUldiuluima TensorFlow/Keras lagdin1sAivunan
glatl

° ﬁmummﬁugmmaﬂmma 191 IMG_SIZE, BATCH_SIZE, wag NUM_CLASSES
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e  mwuanisvaslnd COCO uargunin laun dataset dir, coco file, haz
image_dir
e  Iyanlwd Annotation Y83 COCO ietintaya JSON 1nassynvays

e lsddulnandeya’nn COCO nsulasnimduaisisduazyin One-Hot
Fncoding dwsumana

® a3 TensorFlow Dataset wagdnguuuutoyalvmnsauldnulagld shuffle()
wag batch()

IMG_SIZE = 648
BATCH SIZE = 16
NUM_CLASSES = 18

dataset_dir = "/content/drive/MyDrive/Efficientlet/dataset_v.2/train"
coco_file = os.path.join(dataset_dir, "_annotations.coco.json”)
image_dir = os.path.join(dataset_dir, "images")

coco = COCO{coco_file)

category_ids = coco.getCatIds()
categories = coco.loadCats(category_ids)
class_names = {cat["id"]: cat["name"] for cat in categories}

def load coco_data(coco, image dir, img size=IMG SIZE):
image_ids = coco.getImglds()
X y=10111

for img_id in image_ids:
img_info = coco.loadImgs{img_id)[8]
img_path = os.path.join(image_dir, img_info["file_name"])

if not os.path.exists(img path):
print(f* X ‘Liwunlaw: {img_path}")
continue

print(f" @ & Twan: {img_path}")
img = load_img(img path, target_size=(img size, img size))
img_array = img_to_array{img) / 255.@
X.append({img_array)
ann_ids = coco.getAnnIds(imgIds=img_id)
anns = coco.loadAnns(ann_ids)
if anns:
class_id = anns[@]["category_id"]
y.append(class_id)
else:
¥-append(@)
X = np.array(X)
¥y = np.array(y}
y = to_categorical(y, num_classes=len(class_names))

return X, y
¥_train, y_train = load_coco_data(coco, image_dir)

train_dataset = tf.data.Dataset.from_tensor_slices((X_train, y_train))
train_dataset = train_dataset.shuffle(100@).batch(BATCH_SIZE)

N9 35 MIwseuteyad iy EfficientNet

3.N15HNEUTEUUNIINTIITUIAARNTIA (training)
Aiainldmaudsussinvostaglunilefnliszuuifnnisiswianmn 10 ag (10
class) laun gamm?{w,gawmmEJ,gLﬁ‘ﬁaniz@w%,gmma,gﬁuaﬁmm,gﬂwz,gl,m,gLs‘ﬁmmﬂwﬁ,g
widon uay guuaen MntwhnsfinszuulmiAnnisisidae shnsfinviauun 41 su (41 epochs)
ﬁaaﬂwqmwﬁiﬂumﬁ]ﬂﬁzwlﬁt,ﬁmmiiﬁ?'}LLamﬁqmwﬁ 38 wazleanuuunsnsdmsutuiinuanis
Anszuuliinnsii Fauanslumssit 20
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3

N
LAY

AN 36 H29819NNALTLUNISHNTEUUNITITMUNE1BWU

A5199 21 A1s1eEunsuTUnNan1siinssuuliian1533 (training)
3 S

10U Tuna naniild  Epoch  Precision Recall  F1-Score

1 EfficientNet 30m 40 0.520 0.521 0.487

s v

4.NM13ATIETELANTTVINUVDITEUUNTIMUNAETUSIAI8 Confusion Matrix
INNANTNAFBUTEUULITE IN1TIATIzviTayasie Confusion Matrixlagyinnig

Y
=2 [

LLEJﬂ.ﬂWW.ﬂ']WgLL@%?I’]EJEJ’]QﬁQW@JﬂREI”]U’Ju 363 AMNAINUUYINATTUANNaNISAdeUAILEASlUAINA 25

Confusion Matrix (Normalized) o

08

True

04

-02

Predicted

a

A9 37 Confusion Matrix EfficientNet d15UTAT18R90YANSYINNUYBITEUUNS

s

RV GREMLN
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3.7 MIWAIWILINE Chatbot
I¥ameidounasdarLINE Chatbot Tu LINE Developers Tnadsnnsvinaumdnldeai
1. MTIATILAING
Tumsiszinamg azthdlumady LINE Chatbot WWensefulagld Channel Secret uaz

a

Channel Access Token WJusifiausalagagldniwilnmeu ( Python ) selusunsy Visual Studio
Code

2. Rich Menu

meluy Rich Menu azdidadendmsunismeunduiianun 4 91903 1Hud nsuuzailaea
nsuganeadasiu msuansnealnsdmignidu wesiuleflinrudistuaeiudy Ty
msnaundulu 3 fudenusnazliunisdsdiorny FufornutursglfifuAdiisadmiunimeundy
anlulid dludidengavnevzilunsdaivledlnenseiui

3. YaAunBUNTUSRLUIR

msnoundutenusaluli szneundulagazneundunudeiisaildvualy Tngnsmeu
navanusaneundulaviateUszian taun Teaiu sU Suwaas n1sawalas Ialenuas SyiAlawm
@9 afnined ToAnuldes WaghuuaaunIy

4. Card-based messages

a¥14 card Tu Card-based messages \AonUszLnNU89 N19ATi azuanIgUnIN 9N ULy
Message content Tu Greeting messenge wisiliuans nisadionadnunlu latumuen
3.8 MINAU Web Site dmiugdayamsiasizivaslunadnuunanenugy

1.09nUUY Backend Tneldf Fast API tilesasiunséuInandoeya

2.9 Frontend Mg vuejs lngglldanunsa

o uansgunmiiglddanienansuasnsiaaeuninvesiglidunlaasainuingadu

U
® audaya
3.9 N159AUSTANSAIN Model

M13199 22 wamselnaulauealunsnsiaduglitinn1s3d1(Training)

16U Tuna nandild Epoch  Precision Recall mAP50  mAP50-95
1 YOLOV5 63m. 100 0.806 0.683 0.731 0.568
2 YOLOv11 48m 40 0.783 0.655 0.731 0.654




M13199 23 msadeuiisunisinduluealunisduunaeiuggvitinn133dn(Training)
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YOLOV5 YOLOV8 YOLOVI1 | MobileNetV2 | EfficientNet

seumden | 0.76 0.70 0.72 0.35 0.71
ety | 0.67 0.64 0.55 0.27 0.07
g 0.57 0.53 0.58 0.25 0.80
Weanszduns

499079 0.38 0.36 0.41 0.30 0.88
wivaflsam | 0.69 0.56 0.61 0.11 0.80
snziy 0.80 0.69 0.62 0.15 0.71
3 0.73 0.66 0.47 0.25 0.62
alewnalul | 0.77 0.76 0.71 0.18 0.44
uvdey 0.74 0.75 0.67 0.13 0.80
S 0.71 0.70 0.73 0.20 1.00




unil 4
ASNAABILAZIATIZIINE

4.1 wan1sHneuszuuTilAAN1337(Training)

4.1.1 wansenaluluealunisnsndug
yavayadmiulnduluealunisnsinduy 1wy 4327 3U laeidunisus
gadeyaiiioldlunsinduluealiinn1s391 (Training) nsaaaeumugnies (Validation)
waznnaeusTUU(Testing) Tnouwvadusnsdiudosas 70, 20 uaz 10 mudsu wdaldmds
Tinsiinszuy (Training) #7e YOLOVS 71171 100 58U YOLOVLL $1u3u 40 50U il
fwanis3afiafian lnsainiet1snsiinseuseuing, Confusion Matrix Wan1sMAAEY
LAansI9dughagHan1 TN ULIAAlEN1995933UIAAANT331 wanedann 36,37,38,39
uay M3 23

tuba

Predicted

background

snake tube background
True

AT 39 Confusion Matrix HaN1TNAABULLLAARTIITUIY YOLOVS
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N9 40 NNERBYNNITANTEUTEUTRNG My YOLOVLL

Confusion Matrix Normalized

tube snake

Predicted

background

snake tube background
True

A9 41 Confusion Matrix Han1sMAgRUlLAAATIATUIAIY YOLOVLL

a7t 24 nan1sHneulaaalun1sns9dugvitinn13331(Training)
dvu  Tuwea  wandild Epoch Precision Recall mAP50 mAP50-95
1 YOLOvV5S 63m. 100 0.806 0.683 0.731 0.568
2 YOLOv11 48m 40 0.783 0.655 0.731 0.654

4.2.2 samsinauluealunisdunaneiug

gatoyadmiuRniuluwalunisdwunaneiiugy 31uiu 3516 U laaiunisudage
ToyaritellunsflinduluiaaliiAnns3dn (Training) msaaaeuANLgNAed (Validation) Waz
naaaUTEU(Testing) Insuundudnsdiudesay 70, 20 waz 10 auarsu winldemdlii
AMTANTZUV (training) A28 YOLOVS 914U 100 58U YOLOVS 91u7u 150 58U YOLOV11
71U 40 50U EfficientNet $1uIu 40 59U MobileNetv2 $1uau 20 50U Lilelnldnans
Siidign Tasnmshognsnsiingeuseuing, Confusion Matrix nanmsvaaeulanansIady
quay wan1s neulumalunisdnuunarewus 1A an193 91 wanasann
40,41,42,43,44,45,46,47 oy 48
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AN 42 A neg9NNTANTaUTEUTRg e YOLOVS
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Banded Krait
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m‘wﬂl 45 Confusion Matrix

Confusion Matrix Normalized
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AW 46 NMATBE1NNTANTEUTBUIAY AIY YOLOVIL
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H

background - o
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mwﬁ 47 Confusion Matrix

Confusion Matrix Normalized
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Confusion Matrix (Normalized)

Predicted
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AN 48 Confusion Matrix Kan1sMageUliARTMUAAERUGIAIEY MobileNetV2
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A9 49 Confusion Matrix Han1snageuliaaTLunaeiugine EfficientNet
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%0
80 76.9
74.6 745 0 73
71 711
70 66.3 66.7 5.4
60 58.7 58.1
52 52.1
& 48.7
40
30
20
10
0
Precision Recall F1-Score

EBYOLOVS ®mYOLOvB mYOLOvi1l ™ MobileNetv2 ®|EfficientNet

A9 50 wansinrulaaalun suunaneiuggliinn133an(Training)

4.2 AN159BNLUVEIURARBNUL LTI

e 0 gy Tsdwl
@883dccel Q
Snal keBio_Al

inuilauiiuguud

uam

AN 51 whaeAumUyd SnakeBio Al Tagld 1D LINE Tunisaum
NN 49 uanatvedumyydladlunisieseiiwunaieiugy lagldei
SnakeBio_Al lngildanunsafuminainyesnisaumianieg LINE ID
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Auny udnldaan Rich
Menu duans [ 2

wiaubianuhamaanniiie @

QA

"SNAKE SPECIES
CLASSIFICATION"

PN 2/ L3 £y P 1

amn 52 WUW"\]@VL'ﬁULLGUVI‘U@VI VlﬂV]']EJLWE]UGLﬂlI
a a v a i o & 1Y £ [y P 5y wa
INNINN 52 LN@@L%QWULWMLW@NE‘?WLﬁﬁ]i%UUﬁ]gﬂﬂsﬂaﬂ’J’m@]@u3ULW@HIW@J@G\I‘U@W]

"SNAKE SPECIES
CLASSIFICATION

ANA 53 ntnaslaukynuay Rich menu
P 19 . 3 ) wa Y] - v
NI 53 TEUUTLEAINTN Rich menu Yunlaednlud® dldnuansadenly

PN Y v v a o v
GﬂllLNH‘V]U?Wﬂglqum@QﬂqicﬂaﬂﬂaLﬂEJ'Jﬂ‘U@'WuVL‘Viu
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fatuammaimangan ¥ || fnath

AN 54 nrhaskansisg WU MAMINgaNd U Td
NANA 54 sruvIzLEnmnge degegunniivingay wagldmsngay Wildla
nywimsdsgunmiuule Wladusnuen

v donuaEna anmznalng : Queen Sao... X

Us:nnuaoy

vwuluus:inAlneRdanudAmo
asISUFY

Yov2w : King Cobra [Ophiophagus
hannah (Cantor, 1836)]

Uz 200

anwue : saledindolien

A9 55 ntnvauanaiulefvetaniuiani aniniaalne
INAINA 55 szuvazkaninin PAuleduesaniuanini aninvialineg tHeadvane

Ly

TuggnilanudAgnasnsagy
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< 99+ " Snak?Bio_Al Q @ =

malgunauia

P o L v
AT 56 vihaeuannsUgungUIaeewY
NN 56 kARt NAIINE T Nudenn1sUguneIuIalUew U lngazuans
TuppuNTUINEIUIAUaRULlagnInia

Q B =

waflnsgnidin

{ulu wng Ins.

2191 | 6199 | 41137
D
21155 #1192 31193
B mEEm =

~1196 = 81197/ & 1300
D D S

11644 | 81677 1669
_ S =

== 1784

- o a
A 57 wihvsuansuaiinIgnu
INAMA 57 uanantnrenaeanglfaudeniuesinsanidy lngasuanauuesing
andulenulIaguay Waslnsnieanusigg
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® SnakeBio_Al

Al 58 nihvsuanaiiolinszsianeiuggnnelunindisa
910w 58 wansnthaevdsangldnudsnimdmn uazilessuuldiiangsians
#ug 38159 szdinsuansdoyaldundoaeiusyiiny fiv dnuazymenienm uay Asdlnd
nwsuTIgUlgintug way sUnmTasden

= o = ' 9
A 59 vihseuanuileliaunsansiaduglalunn
1NAINT 59 wansntnaenasng ldaudanimdun wagnieszuuldaiunse
n33adugla
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® SnakeBio_Al

A7 60 Mihveuanuliednseaeiuiinelunmdnisansaifiaenuginaaeiu
INAMA 60 hanantinenasangldnudinimidiun wazileszuulaiiasiesiany
Wuggdnsa axlinsuansteyaldundoaeiuginu iy Snwaen1anenIn waz SALud

Y

AMTIUTINUgTHnL JUTEasBun wardeyagnilainaty w3e anvay Aaendaeiy lagay

Y
[
U

o v ¢ a % a
by “UEJE‘*V]‘EJ‘V\I‘Llﬁq LLEWENﬁﬂWﬁﬂWWﬁ?Ui’JﬂJgﬂﬂ%u@qu
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unii 5
agunan1sAduauLazdalauauue
1uwﬁﬂdnﬁqawwamssﬁLﬁumusuaaimqmu’“mmmiﬂauﬁama% GUHGERININ
ponilu 2 du el
5.1 agunan1saiiueu
Tassnsidunisian 2 Tueandn 1dud lusalunisanadug wer Tuaaluns
Suunaneiugy Inednanimaaeuszuy il
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Use Existing Values v

Images with existing splits (13)

461326187126, 461f  rain: 13

Valid: 0
Assignment 5 Reaszign Tosti0
Thanaporn You are about to add 13 images to the dataset.
Labaler 0 images will be sent back as part of a new job.
Timeline

461202016.12... 03, 461493504 2...
5 $Job created via APl and assigned it to = e :

finalproject snakebot@gmail.com.
4/2/2025, 1:39:38 PN

461390385 3... 48132

AWl 2.16 Sidebar Add Images To Dataset

N NA .16 Ty Sidebar aunsaidentadnguainidinisimun Label waiaggnidiy

aﬂwqm%’auﬂaﬂlm Tnedlsdonsail 1.5plit Images Between Train/Valid/Test 2.Add All

Images to Training Set 3. Add All Images to Validation Set 4. Add All Images to Testing

Set dmsulusianail 1sudendauden "Split Images Between Train/Valid/Test" uagmuua

snsnaudu 709% Train / 20% Validation / 10% Test §anInd .17

Add Images To Dataset
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ex_snake02

Object Detectior

DATA
VERSTONS

2025-02-113:33pm
B Annotate ago This version doesn't have a model.
@ a327 } 640640

° Create New Version

2025-02-113:33pm

ed on Feb 11, 2025

s Download Dataset Edit

Train an optimized, state of the art model with Roboflow or upload a custom trained
I streteh to model to use features like Label Assist and Model Evaluation and deployment options like
our auto-scaling APl and edge device support.

2025-02-113:33pm

vin- 2
® Analytics Get More Credits

Available Credits: 0

MR How to Upload Custom Weights

MODELS
4327 Total Images View All Images =
oepLov
v

AN .19 NUN98WENY Dataset Versions



INNNT .19 raestulnivesyadeya lneaaniivu Create New Version ag

= £ o =
U pop up YUANININN .20

a
100 Create New Version
repare your irm ata for traini ompiling them i
e P for t 4
Experiment with ¢ nfigurations ta achieve better training results.
ex_snake02  © .
Object Detection Source Images Images: 2,818
v ° Classes: 2
oata Unannotated: 0
4 Uplaad Data
B Annotate ° Train/Test Split Training Set: 1.5k images
Validation Set: 851images
@ Datasst 214
R Testing Set: 436 images
© Versions Trin
2025-02-113:32pm
@ Analytics 10 - 2 months ago @ Preprocessing
@ s2a1 13 6a0xs40
= Classes & Tag
11 swechio Decrease training time and increase | by applying Image
transformations to all images i th
MODELS
2025-02-113:31pm
B Models w9 - 2 months ago .
Resize -
@ {1 840840 Stratch to B40x6 it *
- oo Stretch to 640x640
11 swetch o
v
oEpLOY .
@ Add Preprocessing Step
% Depioyments
v

mwﬁ %.20 %1198 Create New Version
PNNNA .20 ruERITI0aYISAYas Dataset fiavadretulal Tnslunwasd 3 dau
lauA 1.Source Images ﬁwmeaﬁmugﬂmwﬂgwmLLazaT’luauCLass 2.Train/Test Split 9
Uaﬂswaaztﬁamﬂwqm%aga ‘1713\‘1 3 set fiuils 3.Perprocessing a¥¥1n19 resize gﬂmw

Tiflawn 640 x 640 Wawasadulinau Continue Waidouasnazlanning .21

Augmentation

4 © Create New Version @
— Create new training examples for your madel to learn from by generating
VErSIon augmented versions of each image in your training set.

8
DII

e 2025-02-13:33pm
Object Detection ¥12 - 2 months ago 90° Rotate
)37 36 Clockwise, Counter-Clockwise, Upside Down Edt X
pata @27 o
H stretchto
T Upload Data Grays‘:ale 3
A 5 x
= 2025-02-113:33pm Apply to 15% of images it
H Annotate
W1 2 montns ago
@ Dataset e @ 4200 3 640640 Hue
11 swachto Between -15° and +15° Edit  x
© Versions Train
2025-02-13:32pm Noise
@ Analytics 10 - 2 months ago et .

Up to 1.01% of pixels
@ 4241 3640640

1 Swetchto

| + Add Augmentation Step

2025-02-1 3:31pm
& Models 9 + 2 months ago o Use Previous Augmentations
G

@ Use augmentations from a previous version.

1 stretchto

.
Continue Clear All
& Deployments

e Fraata v

AN 9.21 %138 Create New Version 9unau Augmentation



nn

R v.21 asludiun 4 Tegludiisnavidenlaingagyh Augmentation
Taths Tnwasnerdniivn “Add Augmentation Step” azuansfsnIng 9.22 Weawasaduliing
Yy Continue Waliouasnaglananini v.23

IMAGE LEVEL AUGMENTATIONS

Flip Crop Rotation Shear Saturation
Halias & ¢
e ,:: I e i I .-

Brightness Exposure Blur Cutout Mosaic

BOUNDING BOX LEVEL AUGMENTATIONS ®

Flip 90° Rotate Crop Rotation Shear

; Ao v L
pdane, s .
Brightness Exposure Blur Noise
Cancel

AT .22 Augmentation Options

° Train/Test Split Training Set: 1.5k images
3030 .

;" © Creats New Version Validation Set: 851images
Testing Set: 436 images

Resize: Stretch to 640x640

ex_snake02 i 2025-02-11 3:33pm ° Preprocessing

Object Detection 2 2 monthe ag Auto-Orient: Not Applied (But Highly Recommended!)

DATA @ 4327 ] 640%640
1 stretch to
it ° Augmentation 90° Rotate: Clockwise, Counter-Clockwise, Upside Down

2025-02-113:33pm Grayscale: Apply to 15% of images

1+ 2 months ago Hue: Between -15° and +15°

B Annotate

@ Dataset s @ 4290 {3 6a0w640 Noise: Up to 1.01% of pixels

11 streten to

n
2025-02-113:32pm Create
@ Analytics V10 - 2 months ago.

Review your selecti
@ 4241 {3 840640

selact a version size to create a momant-in-time
th the applied transformations.

i= Classes & Tags snapshot of your da

1 Stretch to
Larger versions take longer 1o train but often result in better model
MODELS performance. See how this is calculated 2
2025-02-11 3:31pm
2 Models 9 - 2 months ago Maximum Version Size
@ 4338 (3 640%640 2,349 images (2x} v

= Visualize
11 Swetch 1o

v
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Bitre iann rhoflous e finin-awahilex ke fnensste

AT 9.23 e Create New Version Tusau Create

i md 2.23 asludd 5 legludwiisnezdenldinmansadensuingsgn
voseitutoyandeinisaialaglulusiandll vuingeaanidenlaludietaiifie 4,349 a1
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Available Credits: @ &
© Create New Version

VERSIONS

MR How to Upload Custom Weights

Bsaske02 2025-04-02 1:55pm
Object Detection S 4349 Total Images View All Images ->
— @ 4349 13640040
21 stretchto
1 Upload Data
B Annotate 2025-02-113:33pm
@ Dataset w18 %640
= B stred Dataset Split i .
© Versions Train TRAIN SET VALID SET (" 20x ] TEST SET
2025-02-113:33
. ot o pm 3062 Images 851 Images 436 Images
yii v nonths ago
{3 640x640
Preprocessing  Resize: Stretch to 640x640
MODELS
B
Augmentations  Outputs per training example: 2
90° Rotate: Clockwise, Counter-Clockwise, Upside Down
v Grayscale: of images
oEpLOY
Hue: Between -15° and +15°

@ Deployments Noise: Up to 1.01% of pixels
& Active Learning Q

AN .24 NUNWANISIUASLIYN Dataset Version

a & v a v a v o % A o \
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1.4 nsauluan Dataset

n1sAdlvan Dataset lviadnidenys “Download Dataset” f9n1nil 9.25
% N
LUYUPOP Up AINTNN V.26
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© Dataset Versions

ex_snake02

© Create New Version

L 3 2025-04-02 1:55pm _ Edit i
Generated on Apr 2, 2025 -
oara

2025-04-02 1:55pm

V13 - a minute ago This version doesn't have a model.

@ 4340 {1 640%6840

Train an optimized, state of the art model with Roboflow or upload a custom trained
model to use features like Label Assist and Model Evaluation and deployment options like
our auto-scaling APl and edge device support.

Get More Credits

Available Credits: )

I Stretchto

2025-02-11 3:33pm
vi2

MODELS

MR How to Upload Custom Weights

vii-2

& Models

4349 Total Images View All Images -
oEPLOY 2025-02-113:32pm

V10 + 2 months ago
4 Deployments
& 4241 {3 640x640 ®
v
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AR

el Download x
Format
Select a Format ~

Download Options

© Download zip to computer
Downloads all images, annotations, and classes.

Show download code
Custom train this dataset using the provided code snippet in a notebook.

Cancel Continue

AW .26 Pop up @enUszianluns Download Dataset
PN .26 wualu 2 @ 1.Format Tidenmuaised 2.1 wag 2. Download
Options liden “Download zip to compute” wagadnyu “Continue” fodnasadu

AN5197 9.1 AN519wERIFormat Tunns Download Dataset

aeu Tuea Format
1 YOLOvV5 YOLOv5Pytorh
2 YOLOVS YOLOVS8
3 YOLOv11 YOLOv11
il MobileNetV2 COCO
5 EfficientNet COCO

2.7 3l

nszvun SR lueasilunsuuunaniesy  Google Colab  Humaiuled
https://colab.research.google.com/

2.1 M3vsulunaniy YOLOVS

2.1.1 ¥nsi@eusanu Google Drive

o from google.colab import drive
drive.mount('/content/drive")

=~ Mounted at /content/drive

Al 9.27 Code connect Google Drive



2.1.2 Clone git Yolov5

[ 1 %cd /content/drive/MyDrive/democlass_snakeyolovs

)

/content/drive/MyDrive/democlass_snakeyolovs

(V]

lgit clone https://github.com/ultralytics/yolovs # clone

[4)

Cloning into ‘'yolovs'...

remote: Enumerating objects: 17270, done.

remote: Counting objects: 1@0% (1/1), done.

remote: Total 17270 (delta @), reused @ (delta @), pack-reused 17269 (from 2)
Receiving objects: 1ee% (17270/17270), 16.11 MiB | 8.91 MiB/s, done.
Resolving deltas: 100% (11861/11861), done.

Updating files: 100% (146/146), done.

A1l .28 Code Clone git Yolovb

2.1.3. ANFY requirements.txt

[ 1 %cd /content/drive/MyDrive/democlass_snakeyolov5/yolovs
%pip install -gr requirements.txt # install dependencies

E{} /content/drive/MyDrive/democlass_snakeyolov5/yolovs

363.4/363.4 MB 3.0 MB/s eta 0:00:00
13.8/13.8 MB 61.3 MB/s eta 0:00:00
24.6/24.6 MB 42.7 MB/s eta 0:00:00
883.7/883.7 kB 28.8 MB/s eta 0:00:00
664.8/664.8 MB 2.9 MB/s eta 0:00:00
211.5/211.5 MB 5.0 MB/s eta 0:00:00
56.3/56.3 MB 11.7 MB/s eta ©:00:00
127.9/127.9 MB 7.4 MB/s eta 0:00:00
207.5/207.5 MB 5.7 MB/s eta 0:00:00
21.1/21.1 MB 66.8 MB/s eta P:00:00
914.9/914.9 kB 43.4 MB/s eta 0:00:00

Al 9.29 Code Install requirements.txt

2.1.4 nMsenluwma

[ ] %cd fcontent/drive/MyDrive/denoclass snakeyolovs/yolovs
Ipython train.py --img 646 —-epochs 50 --data data.yaml --cfg /models/yolovsx.yaml --weights 'yolovsx.pt'

3% validating runs/train/exple/weights/best.pt. ..
Fusing layers...
YOLOVSX summary: 322 layers, 86233975 parameters, @ gradients, 203.9 GFLOPS

Class Images Instances 3 R mAPS®  mAPSO-O5: 10@% 23/23 [00:08<00:08, 2.80it/s]
all 709 230 0.769 0.663 0.721 0.582
Banded Krait 709 46 0.798 6.687 0.776 0.574
Banded Rat Snake 769 69 0.603 8.662 8.592 8.476
Golden Flying Snake 709 23 .95 0.508 0.683 0.534
King_cobra 769 104 0.741 0.384 0.539 0.446
Malayan Krait 709 78 0.842 0.685 0.774 0.601
Malayan Pitviper 709 102 0.926 0.784 0.869 0.737
Monocellate Cobra 709 62 @.487 8.694 .57 9.479
Pope-s Pit Viper 709 66 0.825 0.773 0.817 2.675
Reticulated python 709 57 0.675 0.737 0.751 @.59
Siamese Russell-s Viper 780 7 0.946 0.719 0.843 0.713

Results saved to runs/train/expie

mwﬁ 9.30 Code Train Model YOLOv5
2.2 nMsnaUNlunanIeg YOLOVS

2.2.1 ¥nnsi@eusanu Google Drive

o from google.colab import drive
drive.mount(’/content/drive")

S5+ Drive already mounted at /content/drive; to attempt to forcibly remount, call drive.mount("/content/drive", force_remount=True).

Al 2.31 Code connect Google Drive



2.2.2 Clone git YOLOVS

[ 1 %cd /content/drive/MyDrive/SnakeClass yolo8

5% /content/drive/MyDrive/SnakeClass yolos

[ ] !git clone https://github.com/ultralytics/ultralytics.git

]

4
4

Cloning into 'ultralytics'...

remote: Enumerating objects: 52199, done.

remote: Total 52199 (delta @), reused @ (delta @), pack-reused 52199 (from 1)
Receiving objects: 100% (52199/52199), 29.68 MiB | 11.83 MiB/s, done.
Resolving deltas: 1ee% (38636/38636), done.

Updating files: 100% (705/705), done.

Al 2.32 Code Clone git YOLOV8

223 find Ultralytics

[ 1 %cd /content/drive/MyDrive/snakeClass yolog
%pip install ultralytics

5+ Downleoading nvidia_cuda_runtime_cul2-12.4.127-py3-none-manylinux2014 x86_64.whl (882 kB)
883.7/883.7 kB 59.4 MB/s eta 0:00:00
Downloading nvidia_cudnn_cul2-9.1.0.7@-py3-none-manylinux2e14 x86 64.whl (664.8 MB)
664.8/664.8 MB 1.3 MB/s eta 0:00:00
Downloading nvidia_cufft_cul2-11.2.1.3-py3-none-manylinux2@14 x86_64.whl (211.5 MB)
211.5/211.5 MB 9.4 MB/s eta 0:00:00
Downloading nvidia_curand_cul2-16.3.5.147-py3-none-manylinux2014 x86_64.whl (56.3 MB)
56.3/56.3 MB 36.9 MB/s eta 0:00:00
Downloading nvidia_cusolver_cul2-11.6.1.9-py3-none-manylinux2014_x86_64.whl (127.9 MB)
127.9/127.9 MB 16.6 MB/s eta ©:00:00

A1l .33 Code Install ultralytics

2.2.4 NMSEnluLma

[ 1 from ultralytics import YOLO

# TnaaTues voLove
model = YOLO("yolowsn.pt"™)

# AnTueawiaudumsvgaflalifinmiinle (early stopping)
train_results = model.train(
data="/content/drive/myprive/snakeclass_yolog/data.yaml”, # wismaalWe vamL fiudays
epochs=158, # 31U epoachs Maxfn
imgsz=640, # MmnauaImwiAldlunsiin
device="cuda", # rmungdnsalitly 1y device=e wia device=cpu

)

# Ussilumanmivusaslueavuyatays validation
metrics = model.val()

# vimnomsanaduingluam
results = model("/content/drive/MyOrive/SnakeClass_yolos/dataset/test/images/12932783 264655617209053 6210877979916900034 n_jpg.rf.4920522415b9a72cdb7013666bf5bd19. jpg")
results[e].show()

# dsaanTuealusiluuy oNNX
path = model.export(format="onnx")

# dofumnsldlunisdoaanTung

mwﬁ 9.34 Code Train Model YOLOVS8

9



Validating runs/detect/train7/weights/best.pt...
Ultralytics 8.3.93 &’ Python-3.11.11 torch-2.6.8+cul24 CUDA:0 (NVIDIA A100-SXMA-40GB, 40567MiB)
Model summary (fused): 72 layers, 3,007,598 parameters, @ gradients, 8.1 GFLOPs

Class Images Instances Box(P 3 mAPse  maPse-95): 10e%| [ 23/23 [ee:e4cee:00, 5.44it/s]
all 769 830 0.745 0.586 0.647 0.501
Banded Krait 39 6 0.746 0.669 0.655 0.456
Banded Rat Snake 53 69 0.43 0.638 0.492 0.392
Golden Flying Snake 166 223 0.887 0.493 0.703 0.515
King_cobra 85 164 0.743 0.337 0.445 0.327
Malayan Krait 59 78 0.832 0.513 6.641 0.487
Malayan Pitviper o5 102 0.91 0.627 0.81 0.637
Monocellate Cobra 54 62 0.543 0.645 6.525 0.406
Pope-s Pit Viper a9 66 0.738 0.621 0.695 0.559
Reticulated Python a7 57 0.708 0.702 0.734 0.573
Siamese Russell-s Viper 69 73 0.908 0.675 0.771 0.657

Speed: ©.2ms preprocess, ©.5ms inference, @.ems loss, 1.1ms postprocess per image

Results saved to runs/detect/train7

Ultralytics 8.3.93 Pl Python-3.11.11 torch-2.6.8+cul24 CUDA:@ (NVIDIA A180-SXMA-40GB, 48587MiB)

Model summary (fused): 72 layers, 3,887,598 parameters, 8 gradients, 8.1 GFLOPs

val: Scanning /content/drive/MyDrive/SnakeClass_yolo8/dataset/valid/labels.cache... 709 images, 1 backgrounds, @ corrupt: 100%|[ MMM 709/709 [ee:ee<?, 2it/s]

Class Images Instances Box(P 3 mAPse  mAP5e-95): 100%| MMM 4s/25 [e:es<ee:00, 5.56it/s]
all 769 0.725 0.593 0.647 0.5
Banded Krait 39 6 0.739 0.615 0.655 0.455
Banded Rat Snake 53 69 0.414 0.652 0.491 0.392
Golden Flying Snake 166 223 0.876 0.505 0.703 0.515
King_cobra 85 164 0.683 0.337 0.444 0.327
Malayan Krait 59 78 0.801 0.513 0.64 0.486
Malayan Pitviper 95 102 0.903 0.64 0.81 0.637
Monocellate Cobra 54 62 0.503 0.645 6.525 0.402
Pope-s Pit Viper a9 66 0.723 0.621 0.695 0.558
Reticulated Python a7 57 0.698 0.719 0.734 0.573
Siamese Russell-s Viper 69 73 0.909 9.68 0.771 0.657

Speed: ©.4ms preprocess, ©.9ms inference, @.ems loss, 1.2ms postprocess per image
Results saved to runs/detect/train72

AN 2.35 HadnE Train Model YOLOVS
2.3 MSNAUINAAAIY YOLOV11
2.3.1 madeusaiu Google Drive

[ 1 from google.colab import drive
drive.mount('/content/drive")

-Zv Mounted at /content/drive

AWl ¥.36 Code connect Google Drive

2.3.2 finka Ultralytics

[ ] %ed /content/drive/MyDri lassifica_Yolavil

3% /content/drive/.shortcut-targs id/1: jdi t_cFSyt/SnakeClassifica_Yolovll

[ 1 %pip install ultralytics

5% Collecting ultralytics
Downloading ultralytics-8.3.75-py3-none-any.whl.metadata (35 kB)

Requirement already satisfied .23.8 in Jusr{local/lib/python3.11/dist-packages (from ultralytics) (1.26.4)
Requirement already satisfied .3.8 in Juse/local/lib/python3.11/dist-packages (from ultralytics) (3.10.0)
Requirement already satisfied: opencv-python»=2.6.8 in /usr/local/lib/python3.11/dist-packages (from ultralytics) (4.11.8.86)
Requirement already satisfied: pillows=7.1.2 in /usr/local/lib/python3.11/dist-packages (from ultralytics) (11.1.0)
Requirement already satisfied: pyyaml>=5.3.1 in /usr/local/lib/python3.11/dist-packages (from ultralytics) (6.9.2)
Requirement already satisfied: requests>=2.23.@ in /usr/local/lib/python3.11/dist-packages (from ultralytics) (2.32.3)
Requirement already satisfied: scipy»=1.4.1 in fusr/local/lib/python3.11/dist-packages (from ultralytics) (1.13.1)
Requirement already satisfied: torch»=1.8.8 in fusr/local/lib/python3.11/dist-packages (from ultralytics) (2.5.1+cu12a)
Requirement already satisfied: torchvision»=8.9.8 in /usr/local/lib/python3.11/dist-packages (from ultralytics) (8.20.1+cu124)
Requirement already satisfied: tqdm>=4.64.@ in fusr/local/lib/python3.11/dist-packages (from ultralytics) (4.67.1)
Requirement already satisfied: psutil in /usr/local/lib/python3.11/dist-packages (from ultralytics) (5.9.5)
Requirement slresdy sstisfied: py-cpuinfo in fusr/local/lib/python3.11/dist-packages (from ultralytics) (9.8.8)
Requirement already satisfied: pandas>=1.1.4 in Jusr/local/lib/python3.11/dist-packages (from ultralytics) (2.2.2)
Requirement already satisfied: seaborn»=0.11.8 in fusr/local/lib/python3.11/dist-packages (from ultralytics) (.13.2)

Al 9.37 Install Ultralytics

2.3.3 nMsunauluea

[ ] from ultralytics import YOLO

# Load a model
model = YOLO("yolol1n.pt")

# Train the model
train_results = model.train(
data="/content/drive/MyDrive/SnakeClassifica Yolovll/datasetv.2/data.yaml", # path to dataset YAML
epochs=48, # number of training epochs
imgsz=64, # training image size
devices"cuda”, # device to run on, i.e. devicesd or device=8,1,2,3 or devicescpu

# Evaluate model performance on the validation set
metrics = model.val()

# Perform object detection on an image
results = model("/content/drive/MyDrive/SnakeClassifica_Yolovll/datasetv.2/test/images/12605871_262626920745256_8500042655933008195_n_jpg.rf.9afeblac117b798e54452d157 f@458d4 . jpg")
results[8].shou( )

# Export the model to ONNX format
path = model.export(format="onnx") # return path to exported model

mwﬁ 9.38 Code Tarin Model YOLOv11



YUY

Validating runs/detect/train3/weights/best pt. ..
Ultralytics 8.3.74 & Python-3.11.11 torch-2.5.1+cul24 CUDA:@ (NVIDIA A100-SXMA-30GB, 48507MiB)
YOLOL1n summary (fused): 238 layers, 2,584,102 parameters, 0 gradients, 6.3 GFLOPs

Class Images Instances Box(P R mapse wpse-9s): 100%| [N 2:/23 (ee:e4c00:08, 5.60it/s]
all 789 880 a.745 8.581 8.651 8.519
Banded Krait 39 a5 a.756 .652 0.687 0.543
Banded Rat Snake 53 69 a.a87 a.507 6.47 6.328
Golden Flying Snake 166 223 0.91 0.501 0.706 0.525
king_cobra 85 104 a.761 2.375 a.511 0.426
Malayan Krait 59 78 a.816 8,551 0.665 0.517
Malayan Pitviper 95 102 a.911 a.702 0.836 0.676
Monocellate Cobra 54 62 .45 0.577 0.522 0.429
Pope-s Pit Viper 15 66 a.676 a.727 0.714 0.582
Reticulated Python a7 57 0.725 0.614 0.666 0.511
Siamese Russell-s Viper & 73 8.916 0.598 6.736 0.634

Speed: 8.1ms preprocess, B.6ms inference, B.Gms loss, 1.8ms postprocess per image

Results saved to runs/detect/train3

Ultralytics 8.3.74 &' Python-3.11.11 torch-2.5.1+cul24 CUDA:@ (HVIDIA A100-SXMA-40GE, 46507MiB)
YOLOL1n summary (fused): 238 layers, 2,584,102 parameters, @ gradients, 6.3 GFLOPs

vali Scanning fcontent/drive/. shortcut-targets-by-id/1T _cFSyt/SnakeClassifica Yolovll/datasetv.2/valid/labels.cache... 703 images, 1 backgrounds, & corrupt: 100%| [N 725/
Class Images Instances Box(P R mapse mapse-95): 100%| [ +5/45 [ee:eicee:en, 6.01it/s]
all 709 280 0.745 0.582 0.651 .52

Banded Krait 38 a8 8.754 8.852 8.687 8.545
Banded Rat Snake 53 69 9.483 8.507 0.47 0.349
Golden Flying Snake 166 223 8.511 a.503 8.706 0.526
King_cobra 85 184 a.78 8.375 8.511 B.424
Malayan Krait 59 78 0.843 0.552 0.665 0.516
Malayan Pitviper £ 102 0.911 a.701 0.836 0.679
Honacellate Cobra 54 62 8,461 8,581 8.521 0.429
Pope-s Pit Viper a9 66 0.675 0.727 0.714 0.582
Reticulated Python a7 57 8.733 8.626 8666 8.511
Siamese Russell-s Viper 69 73 8.916 8.598 8.736 8.64

Speed: 0.5ms preprocess, 1.ims inference, 0.0ms loss, 1.1ms postprocess per image
Results saved to runs/detect/train32

AT .39 HadWE Train Model YOLOV11
2.4 MSWAUNINLAAA18 EfficientNet

2.4.1.n15\%eusefiu Google Drive

[ ] from google.colab import drive
drive.mount (' fcontent/drive’)

¥ Drive already mounted at /content/drive; to attempt to forcibly remount, call drive.mount("/content/drive”, force_remount=True).

A1 2.40 Code connect Google Drive

2.4.2 @Anme Tensorflow ag -U efficientnet

[ ] %cd /content/drive/MyDrive/Efficienthet

/eontent/drive/MyDrive/EfficientNet

[ ] %cd fcontent/drive/MyDrive/Efficienthet

# @Ry TensorFlow uas EFficientiet
Ipip install tensorflow
!pip install -U efficientnet

# W laund

import tensorflow as tf

import efficientnet.tfkeras as efn

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

from tensorflow. keras.prep ing.image inport ImageD ator
import os

]

feontent /drive/MyDrive/Efficienthet

Requirement already satisfied: tensorflow in fusrflocal/lib/python3.11/dist-packages (2.18.8)

Requirement already satisfied: absl-py»=1.8.8 in fusr/local/lib/python3.11/dist-packages (from tensorflow) (1.4.8)

Requirement already satisfied: sstunparse>=1.6.8 in /usr/local/lib/python3.11/dist-packsges (from tensorflow) (1.6.3)

Requirement already satisfied: flatbuffers>=24.3.25 in fusr/local/lib/python3.11/dist-packages (frcm tensorflow) (25.2.10)

Requirement already satisfied: gast!=8.5.8,!=8.5.1,1=0.5.2,5=8.2.1 in fusr/local/lib/python3.11/dist-packages (from tensorflow) (B.6.8)
Requirement already satisfied: google-pasta>=0.1.1 in /usr/local/lib/python3.11/dist-packages (from tensorflow) (0.2.8)

Requirement already satisfied: libclang>=13.8.9 in fusr/local/lib/python3.11/dist-packages (from tensorflow) (18.1.1)
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2.4.3 NM15AAGY Pycocotools

[ ] lpip install pycocotools

Requirement already satisfied: pycocotools in fusrflocal/lib/python3.11/dist-packages (2.8.8)

Requirement already satisfied: matplotlib»=2.1.8 in /usr/local/lib/python3.1l/dist-packages (from pycocotools) (3.10.9)

Requirement already satisfied: numpy in /usr/local/lib/python3.1l/dist-packages (from pycocotools) (1.26.4)

Requirement already satisfied: contourpy»=1.8.1 in fusr/local/lib/python3.11/dist-packages (from matplotlib>=2.1.8->pycocotools) (1.3.1)
Requirement already satisfied: cycler>=0.10 in /usr/local/lib/python3.11/dist-packages (from matplotlib»=2.1.8->pycocotools) (8.12.1)
Requirement already satisfied: fonttools»=4.22.8 in /usr/local/lib/python3.1l/dist-packages (from matplotlib>=2.1.0->pycocotools) (4.56.9)
Requirement already satisfied: kiwisolver»=1.3.1 in /fusr/local/lib/python3.11/dist-packages {from matplotlib>=2.1.B->pycocotools) (1.4.8)
Requirement already satisfied: packaging>=28.8 in fusr/local/lib/python3.11/dist-packages (from matplotlib>=2.1.8->pycocotools) (24.2)
Requirement already satisfied: pillow=8 in jusr/localflib/python3.11/dist-packsges (from matplotlib>=2.1.9->pycocotools) (11.1.8)
Requirement already satisfied: pyparsing>=2.3.1 in /usr/local/lib/python3.11/dist-packages (from matplotlib>=2.1.9->pycocotools) (3.2.1)
Requirement already satisfied: python-dateutil>=2.7 in jusr/local/lib/python3.11/dist-packages (from matplotlib>=2.1.8->pycocotools) (2.8.2)
Requirement already satisfied: six>=1.5 in Jusr/local/lib/python3.11/dist-packages (from python-dateutil>=2.7->matpletlib>=2.1.8->pycocoteols) (1.17.8)

Al 9.62 Code Install Pycocotools

2.4.4 nselniuluLea



import o3

import json

import tensorflow as tf

import mumpy as np

from pycocotools.coco import COCO
from tensorflow.keras.utils import to

ategorical

from tensorflow.keras.preprocessing. image isport load_img, img to_array

IMG_SIZE = 640
BATCH_SIZE = 16
NUM_CLASSES = 18

dataset_dir = "/content/drive/MyDrive/Efficienthiet/dataset v.2/train”

caco_file
image_dir

€oco = COCO(coco_file)

category_ids = coco.getCatIds()
categories = coca.loadCats(category_ids)

os.path. join(dataset_dir, "_annotations.coco.json" )
os.path.join(dataset_dir, “images”)

class_nsmes = {cat[*id"]: cat[*name”] for cat in categories)

def load_coco_data(coco, image_dir, img_size=IMG_SIZE):

image ids = coco.getImglds()
X,y =011
for ing_id in image_ids:

img_info = coco.loadImgs(img_id)([0]

img_path = os.path.join(image_dir,

if not os.path.exists(img path):

img_info["file_name"])

print(f" X UGiwunlmw: {img _path}™)

continue

print(f* @ dwan: (img_path)")

ing = load_img(img_path, target _size=(img size, img size))

img_arra
X.append(img_array)

img_to_array(img) / 255.0

ann_ids = coco. getAnnTds(ingIds=img_id)

anns = coco.loadAnns (ann_ids)
if anns:

class_id = anns[@]["category_id"]

y.append(class_id)
els

y.append(8)
X = np.array(X)
y = np.array(y)

y = to_categorical(y, num_classes=len(class_names))

return X, y

X_train, y_train = load_coco_data(coco, image_dir)
train_dataset = tf.data.Dataset.from_tensor_slices((X_train, y_train))
train_dataset = train_dataset.shuffle(1060).batch(BATCH_SIZE)

from tensorflow.keras.applications import EfficientNetBe

from tensorflow.keras.models import Model

from tensorflow.keras.layers import Dense, Dropout, GlobalAveragePooling2D

import matplotlib.pyplot as plt
import json

import os

from google.colab import drive

# @ 1. lan Google Drive
drive.mount('/content/dri

ve')

# fvua path dwduiudinisla

SAVE_PATH = "/content/drive/MyDrive/EfficientNet/run®

os.makedirs(SAVE_PATH, exist_o

rue)

# 2. Twam EfficientNetBd (LT3 Fully Connected Layer)
base_model = EfficientNetB@(weights="imagenet”, include top=False, input_shape=(IMG_SIZE, IMG_SIZE, 3))

# wiudy layer owuany Efficientiet
base_nmodel. trainable = False

# @ 3. afw Fully Connected Layer wi

x = GlobalAveragePooling2D() (base_model.cutput )

x = Dense(256, activation="relu")(x)
x = Dropout(8.3)(x)

output_layer = Dense(len(class_names), activation="softmax")(x)

# @inhnaaasin

model = Model(inputs=base_model.input, outputs=output_layer)

" 4. aanndluea
model. compile(optimizer="adan", loss="categ

* 5. isuluiea wisufudy history
history = model.fit(train_dataset, epochs=50,

" 6. Mudinleauar weights a9 Google Drive

1 py", ["accuracy™])

batch_size=BATCH_SIZE, validation_data=val_dataset)

model.save(SAVE_PATH + "efficientnet_model.keras™) # wunhly .keras umu .hS
model.save_weights(SAVE_PATH + “efficientnet.weights.h5") # @0olY .weights.hS

# 7. dwindnlseiamansmiu Json
with open(SAVE_PATH + "history.json”, "w") as
json.dump(history.history, f)

. 8. afwuanusinnsm Accuracy & Loss
# Accuracy
plt.figure(figsizes(8, 4))

f:

plt.plot(history.history[ "accuracy’], label='Training Accuracy’, marker='o")
plt.plot (history.history[ ‘val_accuracy'], labels'Validation Accuracy’, markers'o’, linestyles'dashed')

plt.xlabel('Epoch’)

plt.ylabel( Accuracy')

plt.legend()

plt.title('Model Accuracy')

plt.grid()

plt.savefig(SAVE_PATH + "accuracy_plot.png")
plt. show()

# Loss
plt.figure(figsize=(8, 4))

# tudnnrwl Accuracy

plt.plot (history.history[ 'loss'], label='Training Loss', markers'o', color='red’)

"

pl
plt.xlabel( Epoch')
plt.ylabel('Loss')
plt.legend()
plt.title(*Hodel Loss')
plt.grid()

e

_plot(history.history[ "val_loss'], label='Validation Loss’, marker='o', linestyle='dashed’, color="orange')

plt.savefig(SAVE_PATH + "loss_plot.png") # Uu#innil Loss

plt.show()
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Epoch 46/50
153/153 ————————————— 8s S2ns/step - accuracy: ©.1463 - loss: 2.2484 - val_accuracy: 0.0733 - val_loss: 2.5025
Epoch 47/50
153/153 ————————————— 8s Sims/step - accuracy: ©.1443 - loss: 2.2457 - val_accuracy: 0.0733 - val_loss: 2.4543
Epoch 48/50

®

153/153 ——————————— 8s S2ms/step - accuracy: ©.1448 - loss: 2.2580 - val_accuracy: 0.0733 - val_loss: 2.5149
Epoch 49/50
153/153 ——————————— 8s Sims/step - accuracy: ©.1542 - loss: 2.2425 - val_accuracy: 0.0733 - val_loss: 2.5372
Epoch 58/50
153/153 ———————— 8s Sims/step - accuracy: ©.1395 - loss: 2.2599 - val_accuracy: .0733 - val_loss: 2.5306
Model Accuracy

0.14

0.12
T s
8 —&— Training Accuracy
o ~®- validation Accuracy
< 010

0.08

S000 900000000000000000000000000000000000000000000
\ 7

0 10 20 30 40 50
Epoch
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2.5.1 m3\dausa Google Drive

[ 1 from google.colab import drive
drive.mount('/content/drive")

3% Drive already mounted at /content/drive; to attempt to forcibly remount, call drive.mount("/content/drive", force remount=True).

AWl ¥.45 Code connect Google Drive

2.7115AnA9 roboflow

%ed fcontent/drive/MyDrive/Mobilenet/classifica

4]
1

/content/drive/.shortcut-targets-by-id/1ZM8ZpFnd2VL IHsIPXSIwc Ju7Zzv8Yviu/Mobi lenet/classifica

[ 1 !pip install roboflow

from roboflow import Roboflow
rf = Roboflow(api_key="tSPtkMrafFZXjBozvnms")

project = rf.workspace("jojo-awghi”) .project("ex_snake02")
version = project.version(12)

dataset = version.download(“coco”)

(b4]

Collecting roboflow

Downloading roboflow-1.1.54-py3-none-any.whl.metadata (9.7 kB)
Requirement already satisfied: certifi in fusr/local/lib/python3.11/dist-packages (from roboflow) (2025.1.31)
Collecting idna==3.7 (from roboflow]

Downloading idna-3.7-py3-none-any.whl.metadata (9.9 kB)
Requirement already satisfied: cycler in fusr/local/lib/python3.11/dist-packages (from roboflow) (8.12.1)
Requirenent already satisfied: kiwisolver>=1.3.1 in fusr/local/lib/python3.11/dist-packages (from roboflow) (1.4.8)
Requirement already satisfied: matplotlib in fusr/local/lib/python3.11/dist-packages (from roboflow) (3.18.8)
Requirement already satisfied: numpy>s1.18.5 in /usr/local/lib/python3.11/dist-packages (from roboflow) (1.26.4)
Collecting opency-python-headless==4.18.8.84 (from roboflow)

Downloading opencw_python_headless-4.16.0.84-cp37-abi3-manylinue_2_17_x86_64.manylinux2014_x86_64.whl.metadata (20 kB)
Requirement alresdy satisfisd: Pillows=7.1.2 in /usr/local/lib/python3.11/dist-packsges (from roboflow) (11.1.)
Requirement already satisfied: python-dateutil in Jusr/local/lib/python3.11/dist-packages (from roboflow) (2.8.2)

mwﬁ 9.46 Code Install roboflow

3. nseneuluea

os.
json

evz

numpy as np

tensorflow as tf

matplotlib.pyplot as plt

from sklearn.metrics import precision_score, recall_score, classification_report, average_precision_scere

# Tawnaf datases
DATASET_DIR = "class_snake02-10"
ANNOTATION_FILES = {

in": £"{DATASET_DIR}/train/ annotations.coco. fson”,
" {DATASET_DIR]/valid/_annotations.coco. json",
" {DATASET_DIR}/test/_annotations . coco. json”

£"{DATASET_DIR}/train"
F"{DATASET_DIR}/valid",
" (DATASET_DIR) /test"




# Tnan dstaset il category_id biduedwusiaifias
def load_coco_dataset(split):
with open(ANNOTATION FILES[split], "r") as f:
coco_data = json. load(f)

images = [img["id"]: img["File_name"] for img in coco_data["images”]}
annotations = coco_data["annotations”]

» ui category_id Tiaaas
categories = {cat["id"]: cat["name"] for cat in coco_data["categories"]}

catogory_mapping = {ald_id: new_id for new id, old_id in enumerate(sorted{categaries. keys()))}

¥ Giien category_id lu annatations
for ann in annotations
categery_id"] = category_mapping[ann["category_id"]]

num_classes = len(categories)
categories = (new_id: categories(old_id] for old_id, new_id in category mappin

return images, annotations, categories, num_classes

# Tnan dataset Ll
train_imsges, train_snnotstions, categories, num_classes - load_coco_dataset("train")
walid_images, valid_snnotations, _, _ = load coco_dataset(“valid")

test_images, test_snnotatiens, _, _ - load_caco_dataset("test”)

# Twaaplnm

def load_image_and_lsbel(image_id):
image_id = int (image_id.numpy())
img_path = os.path. join(IMAGE_DIRS[ “trai

1, train_images|image_id])

img = cv2.imread(img path)
ing = cv2.cvtColor(img, cv2.COLOR_BGRZAGE)
img = cvl.resize(ing, (224, 224)) / 255.0

lshels = [ann["category_id"] for ann i train_snnotations if ann|"image_id"] == image_id]

labels = [0] if len(labels) 2lse labels
one_hot_label = tf.keras.utils.to_categorical({labels[8], num_classes)

return img.astype(np.float32), one_hot_label.astype(np.float32)

# ai Tensorflow Datasat
def create_tf_dataset(imege_dict):

inage_ids = list(image_dict.keys())

dataset = tf_data Dataset.from tensor_slices(image_ids)

dataset = datsset.nap(lambda id: tf.py_function(
load_image_and_label
[id],
[tf.float32, tf.floatd2]

}» num_parallel_calls=tf.data. AUTOTUNE)

dataset = dataset.map(lambda img, 1bl: (tf.ensure_shape(img, (224, 224, 3)), tf.ensure_shape(lbl, (mum_classes,)))).batch(32).shuffle(168).prefetch(tf.data. AUTOTUNE)

return datasat

train_dataset = create_tf_dataset(train_imsges)
valid_dataset = create_tf_dataset(valid_images)
test_dstaset = create_tf_dataset(test_images)

# Tuag MobileNetv?
base_smodel = tf.keras.applications.MobileNetva(input_shape=(224, 224, 3), include_topFalse, weights='imagenet')

base_model. trainable = False

# Layer dwiu classification

x = base_model . output

x = tf.keras.layers.GlobalaveragePoaling20()(x)

outputs = tf.keras.layers.Dense(num_classes, activation="softmax”)(x)

model = tf keras.Modal(i _model . input,

 amilnaliaa
# fwuRen learning rate il
learning rate = 6.0601 # Wueldausiaon

# 14 Adam optimizer vioufwua learning rate
optimizer = tf.keras.optimizers.idam(learning rateslearning rate)

# anulwidTumalwi

wode]. compile(optimizer-optinizer, loss='categorical_crossentropy’, metrics=|'accuracy’])

& winilmea

history = model.fit(train_dataset, epochs=18, walidstion data=valid_dataset)

# mlaanr
def plot_metrics(history):
metrics = ["accuracy”, "loss”]
for metric in metrics:
plt.figure(figsiz
plt.plot(history.history[metric], label=f"train (metric]”, color="b")
plt.plat(history.history[f"val_{metric}"], label=f"val_{metric}", color="r")
plt.xlabel("Epoch”)
plt.ylabel(metric. capitalize())
plt.legend()
plt.grid(True)
plt.show()

plot_metrics(history)

# ufl evaluate_snake model()
def evaluate_snake_model(model, test_dataset):
_true, y_pred = [1, []
for images, labels in test_dataset:
preds = model.predict(images)
y_true. extend(np. argmax( Labels. numpy(), axis=1))
y_pred. extend(np. argmax(preds, axise1)

# sndauinnuaaabinmiu
if len(set(y_true)) > num_classes:
print(f'Warning: WuRRIaRliatl nun_classes ({num_classes})*)

# 71 labels iWaliasafudmnuranastodfily y_true wak y_pred

labels = list(range(mm_classes))
print(classification_report(y_true, y_pred, labels-labels, target_names-list(categories.values())[:num_classes], zero_division=0))

# dhnfinTnea

SAVE_DIR = "/content/drive/MyDrive/Mobilenet/classifica/newresult”
o5 .makedirs(SAVE_DIR, exist_ok=True)

model. save( " {SAVE_DIR} /mobi lenatv2_model. keras")

model . save( £ {SAVE_DIR} /mobilenatv2_model hs")

# TuanTuaandnnlinu
from tensorflou.keras.models isport load_model

DIR)/mobilenetv2_model.hs")

model = load_model(f"{SAVE
dan", loss="categorical_crossentropy”, metrics=[“accuracy”])

model. compi le(optimizers"a

# thmdmalaauuavaday
evaluate_snake_model (model, test_dataset)
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©.9574 - loss: 8.2881 - val_accurac

B

7T ———————— 11z 43ms/step - accurac
Epoch 15/18
7777 ————————————— 11s 4ms/step - accura
Epoch 16/18
77/77 ——————————— 115 4dms/step - accura
Epoch 17/18
77477 e 11 43ms/step - accurac
Epoch 18/18
FITT 11 #1ms/step - accuracy:

©.9746 - val_loss: @.2498

©

8.9688 - loss: ©.2446 - val accuracy: 8.9619 - val_loss: @.2547

©.9640 - loss: ©.2416 - val_accuracy: 8.9845 - val_loss: 8.2135

©.9779 - loss: ©.2234 - val_accuracy: @.9901 - val_loss: 8.2003

]

L S

o 5 &5 & §
R B

E IR -

©.9886 - loss: ©.2088 - val accura

A
[

: 8.9929 - val_loss: 8.1864

101 — train_accuracy
— val_accuracy

0.0 25 5.0 15 10.0 12.5 15.0 17.5
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3.1.line developers

3.1.1 mn‘ﬁ”r;j%ﬁ'ﬁﬁuiﬁﬁ line developers Anhttps://developers.line.biz
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3.1.2. M3dgszuy

€ 5 G % accountlinebizflogintredirectUsi line bizSé2Fconsolet2F Ba O

Go back

LINE Business ID

Log in with LINE account

Log in with business account

I | I

Create an account
By legging In'to LINE Business 1D, you agree 1o the Terms of Use.

@ About LINE Business ID

English -

€ > ¢ (= I th2/v2.1/noauto-l Jri=%2Foautha%2Fv2. 1 k ponse_typed3Deodest26client id%3D1576775644%26 edirect_ui%3Dhttps®253a%... B & & @ f

LINE

riry another login method

QR code login
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3.1.3. N13%39A1 LINE Developers
<« G % developersline biz/console/?status=success B r L O
-
LINE Developers About  News Products Documentation FAQ  Glossary  More &- & @
Console home TOP
Providers

Recently visited channels

Search.
Admin
SnakeBio_Al e
b

test

thanapom SnakeBio_Al
Tools B Messaging API
Support

Providers

A 9.51 wiiwJuleA LINE Developers
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< C % developerslinebiz/console/channel/2005765501/basics B ﬁ E
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LINE Developers About  News Products Documentation FAQ  Glossary  More & ] a e

Console home ToP SnakeBio_Al SnakeBio_Al Basic settings

Providers

v SnakeBio_Al

b @ = Messaging APt

SnakeBio Al Basic settings  |Messaging APl LIFF  Security  Slatistics  Roles
test

Basic settings

Toals L "
Basic information

Support You can change your app name and icon in LINE Official Account Manager .

Channel ID & 2005765501 @

Channel icon

AT .52 MELINE Developers Dashboard



NN
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2.1 Basic settings (M3staiiugn)
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2.3 LIFF (LINE Front-end Framework)
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LINE Developers About News Products Documentation FAQ  Glossary  More ®- @ & @

Console home TOP SnakeBio_Al SnakeBio_Al Basic settings

Terms of use URL

dit

App types Bot

Permissions @ PROFILE

Channel secret ®  31b: 2 m

Assertion Signing Register a public key

Key ®

Your user ID @ Ue2078ab699f628fe98459ba25e47bfe7 )

AT .53 HN8UaRnl1 Channel secret Aelu LINE Developers Console
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« C % developerslinebiz/console/channel/2005765501/messaging-api Br @
LINE Developers About News Products Documentation FAQ  Glossary  More - o M
Console home TOP SnakeBio_Al SnakeBio_A Messaging API
Allow bot to join Disabled
group chats @
Auto-reply Enabled
messages @

Greeting messages  Enabled

Channel access token

Channel access token (long-lived)
xg3 0 N EE Em am - e | | | EER " e o oa | 3
B = " _E N N ] @

Al 9.58 wiaouanwti Channel access token nnglu LINE Developers Console
NNWT 2.58 azuanatin Channel access token n1elu LINE Developers
Console dwuidanfunsmmnsvinureduiaalumnsaduuassuunaiinyasy
3.2 Vscode

3.2.1.a59W8 env

1 LINE_CHANNEL_SECRET =31lylFs et oamed o HTT ot B |
2 LINE_CHANNEL_ACCESS_TOKEN =XBi =]y y L3 ixidlas oa's

AN .55 Code n1sAnuaAl LINE_Channel secret wag LINE_Channel access token

3.2.2. LINE API Configuration Tulwa main.py

channel_secret = os.getenv('LINE_CHANNEL_SECRET', None)
channel_access_token = os.getenv('LINE_CHANNEL_ACCESS_TOKEN', None)

if not channel_secret channel_access_token:
raise Exception("P set LINE_CHANNEL_SECRET and LINE_CHANNEL ACCESS_TOKEN in your .env file")

# LINE AP
line_bot_ap ineB
handler = WebhookHandler(channel secret)

1
p
3
4
5
6
7
8
9

Al .56 Code . LINE API Configuration
4. msWausisgutaya MongoDB
4.1 msldeusiogutieya MongoDB fu VSCode

4.1.1.n5:gniin3uled MongoDB 971 https://www.mongodb.corm/
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source

anwouncenent JEBUITEEN

MongoDB
0 Mong

WONGODD ATLAS

MongoDB Atlas. Fully
managed MongoDB in
the cloud.

Get ready for higher performance, reduced costs, and

greater ease of use.

%3

campaign-search gs_pl evergreen mangadh general prosp-brand gic-null ww-tier1 ps-all desktop eng lead@utm term-mongodb... ¥+ @ i

——

Get started free

G sign up with Geogle ‘

First Name*
Last Name*

Company

Email*

Password*

Al v.57 i3uled MongoDB

91InAWT 9.57 AanLden sign up with Google o sign up ta5aau lansnwi ¥.58

€ G % cloudmongodb.com/vz/678e097 2462481 AD3 1 TUFI90# overview
’A[lqs 34 Thanaporn's.. + €3 AccessManager *  Billing
M8 Snake_Chatbot v Charts

Data Services

| overview
@ current 1P Address not added. You will not ba able to connect to databases from this address.

S DATABASE

THANAPORN'S ORG - 2025-01-20 > SNAKE_CHATBOT
Clusters

Overview
Bl SERVICES
Atlas Search
Stres Clusters
Triggers

) Thanapern

Migration

Data Federation

Edit configuration
8 securiTy
Backup

Database Access Monitoring for Thanaporn s paused.
.

Monitaring will auto

ically neat to your cluster,

you

Network Access

Visit the ol
Advanced
New On Atlos 3

Goto

+AddTag

* @

AllClusters  GetHelp Thanaporn

a

a

LA S

Add Current 1P Address | | Do not show ma again |

Create cluster | Toolbar

Resources (3] Tips (0)
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Ne active tips!
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>
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INAMT 2. 11198 MongoDB Atlas FuduuinmsgiudeyaiuunaiinveiMongoDB
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Connect to your application

Access your data through tools

Drivers 5
Access your Atlas data using MongoDB's native drivers (e.g. Node.js, Go, etc.)

Compass
Explore, modify, and visualize your data with MongoDB’s GUI

@

Shell
Quickly add & update data using MongoDB's Javascript command-line interface

H

MongoDB for VS Code 5
‘Work with your data in MongoDB directly from your VS Code environment

5

Atlas sQL
Easily connect SQL tools to Atlas for data analysis and visualization

®

AT .59 Pop up Access your data through tools

Connect to Thanaporn

© © ®

Set up connection security Choose a connection method Connect

Connecting with MongoDB for VS Code

1. Install MongoDB for VS Code.

In VS Code, open "Extensions” in the left navigation and search for "MongoDB for VS Code." Select the extension
and click install.

2.In VS Code, open the Command Palette.

Click on "View" and open "Command Palstte."

Search "MongoDB: Connect" on the Command Palette and click on "Connect with Connection String."
3. Connect to your MongoDB deployment.

Paste your connection string into the Command Palette.

mongodb+srv://<db_username>: <db_password>@thanapern.kmjgt.mongodb.net/ (7]

Replace «db_password> with the password for the <db_username> user. Ensure any options are URL encoded. (£
You can edit your database user password in Database Access. (2!

4. Click “Create New Playground” in MongoDB for VS Code to get started.
Learn more about Playgrounds &
AN 2.60 Pop up Connect with MongoDB for VS code
gt .59 Tunmsileusiafu Vscode Tdonsaden “MongoDB for VScode”
dleranidonazldsennit v.60 1% Copy lunsouduns dielddeutu Vscode ndwnilin
1u VScode
4.1.2. m3Feusiegiudeya MongoDB Tu VSCode
Jeldlassuly Vscode uazlufi Extensions uaz AumAiin

“MongoDB for VS Code.” fanndl 2.61 uag v.62
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) Fle Edit Selection View Go

“ INSTALLED

L

Pylance

PlantUnL
-
s RECOMMENDED

npm Intellisense

Your Al pair pi
# GitHub

ens — Git s...

MongoDB for VS Code
MongoDB & mo 0| D 2254447 | Wede i e (40)

Connect to MongoDB and Atlas directly from your VS Code environment, navigate your databases and collections, inspect yo...

[ Disable | [v| () Auto Update |3

DETAILS ~ FEATURES

Al 4.62 Install MongoDB for VS Code

ANANA .62 LiloRndaSaFY Tiluwy “View” uaz pdiniden “Command

Palette” 92 l@RanInd .63
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>

MongoDB: Connect recently used §¢%

Mongo Snippets: View MongoDB Collection as JSON
Shell Command: Install 'code' command in PATH
Add Browser Breakpoint

Add Cell Tag

Add Cursor Above

Add Cursor Below

Add Cursors To Bottom

Add Cursors to Line Ends

Add Cursors To Top

A9 9.63 Command Palette
el' 4 X o Y a A « » Yo cs' v
PNNNT 2.63 Wetussnin Tirdniden “MongoDB: Connect” aglananing . 19
maniden “Connect with Connection String.” waglvinsesaindeyanlivinns Copy 210

MongoDB 10117 WiswaSaduarlananng 2.64
e e

0 MongoDB a

=
Navigate your databases and collections, use playgrounds for exploring and transforming your data Resources

Not connected

Connect with Advanced
Connection String Connection Settings

Connect Open form

Ctrl + Shift + P for all MongoDB Command Palette options

@ New to MongoDB and don't have a cluster?

Create free cluster
Create one for free using Mc Atlas.

A1l .64 Connect with Connection String

‘ |‘:LI mongodb+srv//username:password @ cluster0.mongodb.net/admin

Enter your SRV or standard connection string (Press ‘Enter’ to confirm or ‘Escape’ to cancel)

A1l .65 Standard connection string
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MONGODB

~ CONNECTIONS + -
> ¥ Preset Connection

v~ 0§ thanaporn.kmjgtmongodb.net co...
admin {®
CLINESnake
local
mongodbVSCodePlaygroundDB

sample_mflix

snake_detection

Al .66 Connect Mongodb Successfully
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4.1.3.m33enldg1udeyaMongoDB
TunsisenldgiuteyaMongoDB agldmdsluussian 6 uay 7 lu
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client = M
db = client[

format_date(date):
r rn date.strftime(

store_user_data(user_id, display_name):
user_data = {
: user_id,
: display_name,
: format_date(d.
}

db.users.insert_one(user_data)

Wurayagnlny
store_image_data(image_id, user_id, image_url):
image_data = {
image_id,
: user_id,
image_url,
: format_date(

db.images.insert_one(image_data)

store_detection_result(image_id, is_snake, confidence):
detection_data = {

2 C str(uuid.uuid4a())}”,

image_id,

is_snake,
confidence,
format_date(datet now())

db.snake_detection_results.insert_one(detection_data)

store_species_classification(image_id, species, species_confidence,species_image_id):
classification_data = {
. tionId": ss{str(uuid.uuida())}

species_confidence,
species_image_id, Vir
format_date(d e.now())

db.snake_species_classification.insert_one(classification_data)

get_species_info_from_mongo(species_cla
client = MongoC (' mongodb+srv://t
db = client[ Snake ']

collection = db["“snake fo"]

species_info = collection.find_one({ ies": species_class})
client.close()

info:

(
species_info[
species_info[
species_info[

ecies_info[
species_info["f
species_info[“pi
speci info.get(
species_info.get("simi

store_comment_collection(user_id, comment):
comment_data = {
Id": user_id,
: comment,
: format_date(datetime.now())

db. comment_collection.insert_one(comment_data)

ATl 0.67 Code MongoDB
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5.1589ANN5Y1914 Line Chatbot
Tudutlasdunssenldluealunisliesgiguammdsinigldnudsgunimdimn
1 L3 = a v d’J
Wuladl Ineliseazidendsil
5.1 nshstoyarldan LINE
& & o & 1 = v Y1 v . = =
Tupauilagyidewdiogldnuladeguamdunnielulinee  lnvgasiinisi
Fogagldauan LINE Toun Felad,sunm ndsainduasyinisiiugunmiigldanudadian

Tnetufinas GridFS fannd .68
XX

@handler.add(Mes vent, message=Ima

def handle_image_message(event):
message_id = event.message.id
user_id = event.source.user_id
profile = line_bot_api.get_profile(user_id)
display_name = profile.display_name
store_user_data(user_id, display_name)

# Gunwann LINE
message tent = line_bot_api.get_message_content(message_id)
open(io.BytesIO(message_content.content)).convert('RGB")

np.array(img)
img_bgr = img_np[:, :, ::-1].copy() # BGR

img.save(img_io, format="JPEG")

img_io.seek(0)

image_id = fs.put(img_io, filename=f"{message_id}.jpg", user_id=user_id, uploaded_at=datetime.datetime.utcnow())
print(f"Image uploaded s ssfully with ID: {image_id}")

image_id,
r_id,
": datetime.datetime.utcnow()

db.images.insert_one(image_data)

AN 2.68 Code Astayanldain LINE
5.2 M3nsadugnelunm
lugumeutiagynisihgunmagldnudadiun ihlviwaeninngluameduy

fgvselvu mnamanugazyieislu 5.3 uinialinugazuansdennuludangldau “linug

AElUNIN” AN .69
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results = model_snake_or_hose(img_bgr)
predictions = results.xyxy[@].cpu().numpy()
messages =

if len(predictions) == ©:
messages = (TextSendMessage (text=""luwugnaluaiw."))
return

detected_objects = []
image_id = str(uuid.uuid4()) # Create a unique ID for the image

AN 2.69 Code NM3ATIITUINETUNN

s

5.3 NMTIATIRLNUTY
TupauilazinTIneiaeiugnnuInagunmaliinismsadugan
& a A a ¢ & & ! I a v &
JUABUT 5.2 108 DA ILMESIAU ewUele 2 NSl Al
5.3.1. gansadnseaneiugvesgniglusunmlaagiinisneundugldanu

lngaziimsvenivasidundisll 1.¥eaeiugin s inguasn1w18ingy 2.A1Augnaesd

' ]
aa v =

WATwIle 3.8nuazily 4.dnyarn1en1n 5.Folderisiusingunng 6.gnsldnuas

Y

AReiU naanReunauIiinsasunugldnudl “lunaviunggnasaseluy” wnly

v Ly [

gndeslduansauiaeiugingndela fan1mi 2.70

_img)
yxy [0 cpu () .numpy ()

ictions[@][5])
predictions[8][4]y # Confidence m

uploaded_at=datetime.datetime.utcnow())

s_info_from_mongo(s

ies_name,eng_name, species_confidence, poison_info, additional_info, folder_link, pic_info, similar_snakes, similar_folder)

o ualiaminsasriagle. )

N9 2.70 Code Tpsgvianeiuguesgnelusuninla
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onfidence, poison_info, additional info, folder link, pic_info, similar es, similar_folder):

quick
Qui

Sdan s s !

B om

t.reply_token,

@handler.add geEvent, message=TextM
- handle_message(event):
user_id = event.source.user_id J U
comment = event.message.text.strip() + A iluiaaiuie Jih (datas NaUULALY

if comment

line_bot_api.reply_message(

event.reply_token,

10 TextSendMessage (text="nsan
11
12
13
14
15 store_comment_collection(user_id,comment) # iuvindayaassiudaua
16 line bot api.reply message(
17 event.reply_ token,
18 TextSendMessage(text="1u alsausan wauAmAldusas! ")
19 )
20 cept Exception as
21 # vnnalialdafdanane

1
2
E]
4
5
6
7
8
9

22 line_bot_api.reply_message(
23 event.reply_ token,

24 TextSendMessage(text=T"
25

A9 2.72 Code AsAINITUUAINCommentagutays

5.3.2. Wawnsaesgvaneiugineglusunmlaagyinismeundugldnu

7 “asranugnglunm uwilianunsassyriiagla” denmd v.73



I

line_bot_api.reply_message(

event.reply_token,
TextSendMessage (text="as1awuynaluaw uwe'ligrunsaszuriagle.”)

Al 9.73 Code sarnidioliannsaiineianeiuussgmelusuninlé
6.3 Web Site
Tusumeunsiaun Web Site avoonidu 2 @ léun
6.1 Frontend

Tuduves fronted 15100nu 2 @ As 1.Sidebar 2.1ow Iagludiuves

[%
v 1

Sidebar agmainsvihaulideludaiauda “items” LienanstayanuAvidadiin g

AduduRemneissialavaneiuguasusazyin

v-app-bar color="#1C5739"
v-app-bar-nav-icon variant="text" @click.stop="drawer = !drawer" v-app-bar-nav-icon
v-toolbar-title>SnakeBio AI</v-toolbar-title
v-spacer></v-spacer
v-app-bar

ebar -->
ation-drawer v-model="drawer" temporary
t
v-list-item v-for="item in items™ :key="item.value" @click="filterImages(item.value)"
{{ item.title }}
v-list-item
v-list

v-navigation-drawer

m‘wﬁ 9.74 Code Sidebar



: "All Species", value: null },

: "Banded Krait", value: © },

: "Banded Rat Snake", value: 1 },

: "Golden Flying Snake™, value: 2 },
: "King cobra", value: 3 },

: "Malayan Krait", value: 4 },

: "Malayan Pitviper”, value: 5 },

: "Monocellate Cobra", value: 6 },

: "Pope's Pit Viper", value: 7 },

: "Reticulated Python", value: 8 },

: "Siamese Russell's Viper", value: 9 },

L B e B e B e B e B aen B an N asn B aen N o N aun

AT .75 Code msivuaaluSidebar

computed: {
filteredImages() {
return this.selectedSpeciesID === null

? this.image_list
: this.image list.filter((img) => img.speciesID === this.selectedSpeciesID);

A7 2.76 Code nmisilumluiiuriuspeciesiD
[ ! d’i’ £ 3 = a [ dy o w 1
dnanludiuveuilon swansteyalunsdlaeiisgasidendail 1.810U 2,500 3.6

ANNGNADY 4. 59aeUVRYY 5.a0aneug 6. Tuilkaziian 7.aouly 8.Yuau

Al




W oo NV A WNRE

DUV VWU U U RS DS D A DS DR D WWWWWWWWWWNNRNNNNNNRLNRNRSR SR} §B 5 |3 (B & @3
N B ® WO NGOV A WNEO®WOBBNIDIUVAEWNERED®OCDDSNMWVAERWNE®WDDNODWUMHEWNEREG®GGOODNOO WV AEWRNRO®

ontainer class="tabl er

v-data-table :headers="headers_Navbar" :items="filteredImages" class tion-1" fixed-header dense

LANE LY 06

v-slot:top

class="t
Image</th

th class="te nter”>Confident</th
class="tex SpeciesID</th
class="t ~">Speciesname</tl
class g Date</th

h class="te Comment</th

class="t Data Management</th

t v-slot:item.index="{ index }"
{{ index + 1 }}

template v-slot:item.url="{ item }"
v-img :src="item.url" height="1@ max-height="200px" width="150
t ate

contain v-img

template v-slot:item.confidence="{ item }~
{{ item.confidence.toFixed(4) }}

<!-- sWashawug -
templ v-slot:item.speciesID="{ item }"
{{ item.speciesID }}

ate

! ug
template v-slot:item.speciesName="{ item }~
{{ item.speciesName }}

template

- Ui -->
templ v-slot:item.date="{ item }"
{{ item.date }}

v-slot:item.comment="{ item }"
class="text-cen
{{ item.comments |

ilu au -->
v-slot:item.actions i }
v-btn color="red darken small @click="deleteImage(item)"
v-icon left>mdi-delete</v-icon> Delete

A9 0.77 Code ludrrasmsaianstoya
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image_1list: [],
headers_Navbar: [
{ text: "#", value: "index", sortable: false, width: "50px" },
text: "Image"”, value: "url”, sortable: false, width: "2@0px" },
text: "Confident", value: "confidence", width: "120px" },

text: "SpeciesID", value: "speciesID", width: "1eepx" },

text: "Speciesname", value: "speciesName™, width: "200px" },

text: "Date"”, value: "date", width: "15@px" },

text: "Comment”, value: "comment"”, width: "250px™ },

text: "Data Management", value: "actions™, sortable: false, width:

AN .78 Code MNUARIUTIUAISI

1 methods: {

p async fetchImages() {

3 try {

4 const response = await fetch("http://127.0.0.1:8000/images");
5 this.image_list = await response.json();

6 } catch (error) {

7 console.error("Error fetching data:", error);

8

9

}

3

10

11 filterImages(speciesID) {

12 this.selectedSpeciesID = speciesID;

13 this.drawer = false; // fla Sidebar wavanidan
14 b

15

16 // Wenarugwmsunisualutdaya

17 editImage(item) {

18 console.log("Editi

AW 9.79 Code Asgunmmain AP
6.2 Backend
ludmnves backend 14 FastAPl Tnefinsisendsdl 1.8nmsfmuneygn
M3dnAaan localhost:3000  2fimsidensefugiudeyanongoDB  Tasfinisisdeyaain

s

LINE_SNAKE Wwae GridsFS 3.8n13a513 MAP Lileanunsawlaeuainsitaaneiugdudeaenug
4.5in15a579 Endpoint Nmun 3 endpoint laun 1.81w5URe518015 classification v9vanlu
Jiuteya 2.dmIudegunmain GridrS fieglu snake_detection 3.dmSuauguninain

GridFS ﬁagﬂu snake_detection F9n T 9.80,2.81 WAy ©.82



app.add_middleware

allow
allow_credentials=
allow_methods=["*"],
allow_headers=["*"],

MONGO_URI = n b+srv

client Client (MONGO_URI)
fAvuagIun) ifiuia),

db_line_snake = client['LIN

comment_collection = db_line_snake[

db_images=db_line_snake[ 'images"]

# 6 i} duinIrasaaw

db_snake_detection = client['s

SPECIES_MAP
JEILY

list_images(
classifications = db_line_snake.snake_species_classification.find().sort(
classification_list = list(classifications)

image_list = []

for classification in classification_list
species_id = classification.get("spe )
species_name = SPECIES_MAP.get(species_id, species_id)

image_id = classification.get("imageId")
if t species_image_id t image_id:
tinue
# ld imageId 37n classificatio W
image_data = db_images.find_one({"i
if image_data:
user_id = image_data.get("

user_id = N

comment =
user_1d
Wi ment 3N o~ lection Tnala
comment_doc = comment_collection.find_one({
if comment_doc:
comment = comment_doc.get("comi

# SNUNTHAAN
image_list.append({
id": str(classification[
in image_id,
tt 127.0.0.1:80 species_image_id}",
: classification.get("speciesC nce"),
species_id,
: species_name,
comment, L6
str(classification.get(

turn image_list

Al 2.80 Code connect MongoDB and @app.get(“/images”)

el

» -1).1limit(50)

N
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# Endpoint &0 Un wann GridFS 7ag]
@app.get("/image/{image_id}")
async def get_image(image_id: str):

# 1o speciesImageId (dfivadsiilu ObjectId string) Tum : idFs

file = fs.get(ObjectId(image_id))

return StreamingResponse(io.BytesIO(file.read()), media_type="image/jpeg")
except gridfs.errors.NoFile:

return {"error": "Image not found"}

# Endpoi
@app.delete("/d e

f delete_image(image_i

with client.start_session() as session:
with session.start_transaction():
# ndayas snake ies
classification b_line_snake.snake_species_classification.find_one({"1i d": image_id}, session=session)
if classification:
i HTTPEX tion(status_code=404, detai

1
2
3
4
5
6
7
8
9

user_id = classification.get("
species_image_id = classifica

au'lWalu Gridfrs &aui1 spe d 1ilu jec
if species_image_id i .exi 0 ctId(species_image_id)):

fs.delete(ObjectId(species_image_id), session=session)

audayaIn sr

db_line_snake.snake_species_classification.delete_one({"i s : image_id}, session=session)
# | | S e T 5
db_snake_detection.snake_detection_results.delete_one({"i eId": image_id}, session=session)
db_snake_detection.images.delete_one({"i eId": image_id}, session=session)

return {"m g and related data deleted su Fully"}

S €3
HTTPException(status_code=500, detail=f"An error occurred:

Al 2.82 Code @app.delete(“/delete+image/{image_id}”)



