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Venomous snake classification by computer vision
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Abstract

The identification of venomous snake species for the
treatment of snakebite victims is crucial in clinical practice.
One approach for diagnosis involves visually inspecting
the snake that caused the bite. However, this method
can be challenging and prone to errors. To address this
issue, author has developed a tool to classify venomous
snakes based on images, utilizing computer vision and
machine learning technology. Computer vision utilizes the
intelligence of computers to recognize and differentiate
objects or photographs. This information is then used to
diagnose the type of venomous snake. During the training
process, images of seven common venomous snake
species in Thailand, including Cobras, King cobras, Band
krait, Malayan krait, Malayan-pit viper, Green-pit viper, and
Russel viper were used. A total of 154 images were
utilized to train the computer model. This training enabled
the computer to accurately recognize and differentiate

images of various venomous snake species with up to

80% accuracy. This tool proves to be highly efficient in
classifying venomous snake species based on images.
Furthermore, the developed tool can be applied in real-life
situations. It allows quick and precise diagnosis by
capturing images of the snake and using the developed
program. This efficient method significantly enhances the
effectiveness of snakebite treatments. This application
stands as a prime example of employing cutting-edge
technology to solve medical issues, facilitating healthcare
professionals in diagnosing complex diseases with ease

and precision.

Keywords: venomous snake; image classification;

machine learning; computer vision

Received: 23 October 2023, Revised: 25 January 2024,
Accepted: 1 February 2024

Correspondence: Boonsak Hanterdsith, Medical Education Center, Maharat Nakhon Ratchasima Hospital, 49 Changpeuk
Road, Naimuang, Muang, Nakhon Ratchasima 30000, Thailand. Tel: +668 6781 2869, E-mail: boonsak.ha@cpird.in.th

Journal of the Thai Medical Informatics Association, 1, 1-7, 2024



Hanterdsith, Venomous snake classification

MSHaNBUANWYAIEADUWIIADISINAU

urydnd miymnoaaans

AUOUNNEAMARSANENTUARTN 19aNEIUNaNMITITUATITEN

unAatio
nsugnrilagisinen1singiengnindanudi Ay
agsunlunrUfof Asuienldiduuninilunisitade

Ao mIgdagiiia wienaldenuazidsisennuRana1n

o
=

& - a4 o« a a
LW@LLﬁ)'LﬂJﬁZy‘VI’m N'J"‘Jﬂ"‘mwwu']Lﬂiaﬂﬂauﬂﬂﬁu@ﬂwwqqﬂﬂqw

U
a a

Tneldmaluladnoufnnesinemi (computer vision) @afiu
N3YUIUNNSAIFANNRRIATDILASEIABNAIADS (machine
leaming) Tun193uazuenuezingvdoniniess 4 nti
TﬁaHaﬁlumﬁﬁﬁwﬁmmgﬁw lunsernumsiinaeniines
Igthnmassgisiwuteslutsanalng 7 sila wild léun
Qi1 2984 gmumﬁlw yuadeean gnevs gdsawnslngd
WATJUNITT TIN 154 NN Wetlnlunananiinosluns
MUUNNNW ImﬂmsﬂﬂﬁﬁﬂﬁmauﬂaLmai‘mmmfémaz
wenueznwIBIgRBLAazTiialaogsuliuin Sanugnees
(accuracy) D4 80% ?NLﬂum?"mﬁaﬁﬁﬂizaw%‘quﬂums

uwenuezailagENMW wenanilaInile MmUY £l
anuaInsalums luldnuluaanunisniass aansamenn
gasguarlilsunsunimundunedladesiiaveaglaagie
Tuazusiuin Mmlvinssnmngthedulyessfidssansam
<, a 1 o a o 1
Wuseehaesnstninaluladadelndunlslumsunladiym
nansuang  wazdunisiasuanudiuiguesunnglung
Alasglsandudouasnanemenaziuseansnwunnau

MaAny: §iy; NSLENNW; MIBEUSMLIATRIRENAILARS;
ARNNILMBTIIAL

TunsUduRLL: 23 gatan 2566, Tunuily: 25 unsiAN
2567, TUNABUSL: 1 NNNIWUS 2567

unuh
Hangi

gRnialutszmalne G dlinwoiuldiSenq
pnwadaninmaruiage Tasnsumuaulsal’
AD 92119 W.A. 2544-2562 WU HHQNITRTINLET
123,428 519 @dsiar 6,496 518 5n31I85ENINg
11.85-13.18 siotlszansuauay Agalull w.e. 2557
(1.88) gsgn W.A. 2561 (12.07) T w.a. 2562 (A.f. 2019)
Tnsusnidusfiagfidfiuia 4,991 518 Sas11ee 7.51
dovszainsuanau siiagidn luauisaszysiald
3456 318 (Sprar 69.24) uaransnsnszywiiald 1,535 518
(Fowaz 30.76) wumidu gnzuz 915 518 (18.34)
9 283 19 JUNAEN 28 1Y JEAMABY 3 T8 §A9RN
2 518 fmAoidugAndu 9 304 18 Mndoyadanan

>

wilslfisneaziBonanngiliaiuisossysingield

ginwusdsrauau: qzyﬁ’ﬂa‘ WyMenans AUEUNNEANEAT
Anmdunain Ismenuiaumsmuass o 49 auudailen
fnualuiidas duneilas wATITANN 30000 Uszinelng
nséwy +668 6781 2869 Biua boonsak.ha@cpird.in.th

Journal of the Thai Medical Informatics Association, 1, 1-7, 2024

!
[N} =

Lmmuwuaawu‘jumiwzvlzig”ﬁngﬂml,ﬁ"lﬁl,ﬁuﬁag ASWen

a a o

wilngismen1sgimgdsnaduilymluneufof mwaznis

U U
o

inm@ﬂwﬁgngﬂwﬁm ﬁaomwmﬁ@glﬁaw antivenom
ﬁgmﬁaa FsuananmsitassazldannissndssTauas
FUNANNDINTUAAINNARENLAY N13QAITUUUINIG
Hauwnglunsiiadauaznuannisinmldneuagneios

ogul?

1o

winsusnafiagindiisvield wazdusiale

o ¢ v o

geanduifgmiamsuunndg diluidszaunisainie
o = o o o P a ~ o | &
unAnmunngnmMaseugisesgiy wasmndslineiiu
o a aa =& A 1% 2 a o

992339 amantlenldludadu e msWisuiuning
Tumisdensedunesiiln wiafisudnBmemMINIBNIWYDY
AN15UsTE U nETwendumsely 1w ansoue

[2] = & 1 =
UAY DILNNSLAREALNNT

P A9 M9 LNan &
o o a | o A9 2 A a &
FujuwazUsziiiunauanany nsgnmnlauSsuiisunu
gaumnazlanimies 1-2 am e1alsnaininlunnsg
15w wazdsliimeiinisdsafiuanugnadesdunisuen
Y ad e a o ' | < a oA A A
MWMEITANANAING BedlsAuMINTeTastienaae
Aaseleeenesinis wiaunsszymnNinaziuzesniing
aA = & | a I3
nnnguTY Wazddstlaninnn



Hanterdsith, Venomous snake classification

nusAauaznguimngsgon
Tuifaqutlyauseing (artificial intelligence: Al)
L"ﬁ’]ﬁJ’]ﬁ‘U‘V]‘U’WlQJ’quVl’Nﬂ']‘ELLWV]ET Tmﬂmmﬂauﬁama%

A7ed (computer vision: CV)[3'4]

Huwldugniianly
undudmiunsitadelaaiidesldUszamandanonn
WU N959F e (Xray, MRI) 1sARawid (skin lesion
diagnosis) 1Tugiu TunsdinmsusnafingRsiuiivanmaien
Aunisld vV usnamupuBuFIna I usilagiiu
g3luifilunadn3agy (pre-trained model) &msuuansiin

a

sl lulgoulanud Juaieasnlaegraneiy 9 3

Y
Hugrdelaiuazialdslunmadonlduing®

ginwus
Y

UAANIZI CV 113 uUnTinuesis (snake image
classification) lastiiningimanEnasisluiea (model

training) 189 BN IR NNUTLANTANLAZIIALTY
NINTU

Janus:=dvAvovmsiiny
Wead1aATdlauenTilagieaina1n  (image

classification) AI8ABNRIABIINAL (computer vision)

Ismsduiauviudda
a9
9

1. wdsugdnmgineiiagisganmisie o)

Az
Sumosiilal® (denmuiudegriaiug) odaies 5 nn
donilsniin (iunnudesnisiudnveslusunsuillidin
Tuea) Tnsidennmgrwinutesludssmalng 7 oia
Toun g gasens gmmivden giuafisaan gnzue

=

g@gmslugd uazgunnen Foluniswannidldgunim

nanue 154 2w (Iduinana.jpg laennmniiaaig
ANt nngHANuAUTaLBIisuAUAINTAY)

<

2. aﬁﬂﬂ%ﬁ%miLﬁam:mawagﬂmwﬁaﬂf]tyzymi:ﬁwg
#i https://www.customvision.ai/ (US¥% Microsoft Inc.)
%30 https://cloud.google.com/vision (U3#% Alphabet Inc.)
3Bn1s
FATe1Rentinn133130n 1w https:/cloud.google.com/
vision neflduneunan fil
21, afuldsian Avuadeuazdnedunellsian
Image Classification
2.2. snwgianuansnuadillsunsy Tasuen
ainesgimdu 7 2fa uazszy tag iDugivuas
Togusiazailn FetInMIMILAZNNS tag HINIWT 1

(agv tag mwyAthuldauanmw

(1)gif

JmmAn © gamundus @ ganamdun
Mipg (@)JpG

. d

© gammdon @ gmamdon @ gmmdun @ gnumdon © grmamdoy
(3)irg (5)jpa (Bljpg (Mjpg 8lipg

@ gaumdnn @ ganunvdon
(19)jpg (20)jpg

S 3 A%

@ gmu;uinu
(24)jpg

@ gaumdun
(22)jpg

@ gamumdun
e

BanKrait " e
@ gammdun @ ganwdon @ ganumdun
(10)jpg {11)jpg {17)jpg
cobra
GreenPitViper
: 3
MalayanKralt j‘-ND’N(ﬂJPEG‘ @ 32901 (1)jpg
MalayanPitViper
RusselViper

|
Ogmon@)jpg @y (10)jpg

@gmaon (1Mjpg @ ga30w (18)jpg

@guona (11)jpg Qgewom (12jpg O gasem (13)jpg

TN
“

» &
Ogminidjpg  ©gwem 3)jpg g (Bljpg @ gwmon(Mjpa @ gmom (B)jpg

o

@gmon (14JPG Dgreon (15)jpg @ gasow (16)jpg

< Y I a
NN 1 A9 tag TUAINS

a

U

Journal of the Thai Medical Informatics Association, 1, 1-7, 2024



Hanterdsith, Venomous snake classification

3. 'EJﬂﬂa&lﬂ’uLﬂaﬂﬁ‘:ﬂﬂﬂwiﬂﬂi“ﬁﬂ’]‘iﬁﬂui"ﬂﬂﬂtﬂ%ﬂﬂ
MUADNNUABTINAURLUNITIUUNNIN  (image classifi
cation) lpsdinannis fe winwgziad19q dszuy
ﬂauﬂmaﬁlﬁaﬁmum%amwL'ﬂumﬁmmg (label %38 tag)
T ARNAILADTENININNINAINGTT ABNRIIADIILTNINNG
LENATNLARZATNATNANHUENIINBNND WU B e B8
(features extraction) lagdaludAannnisiseusved
AoNRILABSIOITREUTY label AiRnnualy (supervised
machine leaming) 11U &A167 JU3198160 a8 ANHULAG
avna udu u,ﬁaLL‘}Jaa‘*ﬁau“aLﬂugmmuﬁumﬁﬁmﬁmﬂu
70 9 Wisuiadleudeyatidl (input) Faudazniw
a:gm,l,ﬂnvlﬁlﬁumjumuﬁgn label 13 (classification) N1
%Qﬂﬁﬂﬁm:mamaﬁmmmﬁﬂ deep learning FsUs2aa
raLusy 9 ARBTTUUUTTAMNNYBE (WAazFuSe

wiowinduiinnousinsunatsaulunisusfindezde
Toya uliudazauaulanuazan) Nn features ATYNUINI
Uszananaluusaz Node w3e Neuron ABMIANMNENNLS
P09teya Funindunisnses (fiter) %umnmﬂué’nwm:
fvenuni Uszananauduenteinndugie vieldd
Rfunas 9 arflanuazBenanndy 1 winidugine
zusnasludnindusialuu Hudu LLazzgmﬁmmaﬁvLé’
gnatidu output wiamAMNUNAzITU 1Eu 1Dugwin 99%
FonsvuailFeni lassheletszam (Convolutional Neural
Networks: CNNs) §anmw@i 2 winaziSeuiieulidiu
MwFalau &msafisy CNNs lddunisaeanaed
qumﬁw*?iﬁmmiﬁmﬁu output @7U features fA®
U3 & u,axmwﬁa%iiu%?ﬂmiﬁfu

sUuane Convolutional Neural Networks Tuansuunasilag

anwaiaawz (features) = A6h Anwausi dnwaen 8na X = . HGHGK,)

wfimg Output () =(1,2,3): T=pdameInal, 2=pdeasrsnan, 3= pirawszduni

A

W x2,%1.%2.04

y1 Y=(0.99,0.80,0.60])

Tonmaniiu

y2 grdumndlmei 99%
yulipnsssun 80%

Jedennszduns 60%

Feature extraction Input

Filter1: gwi

Filter2: asiiegig Output

4 1 = a
nMnn 2 wandlaseneledssaniie ENTUNY

4. Tunad§ua a1wnsafiiuueaias o liWeass
L ﬂ/d’l
Tunals sadl
4.1. BM%UA Probability threshold lWBNSAAEY
lalwnunzas (Default 0.5) lagni1sUSuaumnseas
| I | = o aa o 1 & PN = |
(Aagszning 0-1) Felaswanmsiiassindugiuviels
false negative m3suesun Welulwitadaianain
e e e am e e ase .
warlin1ssneuniey aedesusuliiasndn 0.5 walu
ﬂ‘/ U v |1 1
Woesuldean default now

Journal of the Thai Medical Informatics Association, 1, 1-7, 2024

4.2. a$rlunatierssfiudssansniwnisuen
PFUANTN (@ﬂs:ﬁw%mwmnhLmasluﬁﬁamswmau?ia
Uszhng) Fauanase precision uaz recall fiwann1s Ae

4.2.1. Precision (AMNULHUEN 13D positive
predictive value HAN3zMINg 0-100% BeflArunnuaniin
usudg9) Lﬂumﬁ'i:yNamﬁwmaudﬂgﬂﬁmtﬁmim
leeutuainaiuess NINNATDUUINING
W lyUsunssy 100 AW LLﬁagﬂi:qdﬂLﬂugLﬁwﬁwum
weilupnuduasadugsin 80 nn §asias precision = 80



Hanterdsith, Venomous snake classification

4.2.2. Recall (Anxla w30 sensitivity, HAN
55199 0-100% Bedlnannuandin Anxlage) e
Mg Nan1maFeUazasInuaNudulssSesazvinls
VU WINTNAINGMT 100 MWdnlUSUNTN WAINABBNN

dugivin 80 nw uamed recall = 80%

WINABINISA1 recall g9 9 LUnsiinTIdadegny
150U threshold anadls uAp1azinli precision anas

Us:ansmwuovluiaa

Wan19I9Y

3197 1 wansiun RS EnLen ™
ailagne NUIUNN
i 26

§39019 18
JANMABY 16
Juaiianan 20

Jneie 23
JUaLT 24
wdizamalngd 27

kit 154

a4 o = a 9 o a P P .. % A
LN@QJﬂ']‘JBJﬂﬂ@QJW'JL@]ais[,'ﬁLLﬂﬂ‘ﬁuﬂﬂ']WLLa'ﬂ'@ﬂ@ﬂ'] precision Wkay recall L&AIAININN 3

sapWuAAS tag

BandKrait
Cobra
(GreenPitViper
KingCobra
MalayanKrait
MalayanPrtViper
Russelviper

Wamsiaugnmw (Snake image classification)

All labels

Total images
Precision @
Recall @

Score threshold @~ =————@—

154
80.0%
80.0%

050 o
Us=ansmwanlulaan

WiumsHanganwLad

Use the slider to see which score threshold works best for
Your model on the precision recall radeolf curve. Leam
more about these metrics and graphs &

o5

Recall

o018 om _Q_\_
- -
028 028
$ mO 0 os 10 . mll 0 08
Score threshold Score threshold

nNslEnIngavae 164 naw wudn Hanuududn 80% uazanuly 80% BsaunsnAtuins Accuracy 16 80%

A = a a
AN 3 LLZWNNNﬂ’]iNﬂLLEJﬂﬂTW"H‘HG]gWH

=S A fa A a a a ' o 3 a 2
amamaglummmm HUFZANTNIWHIN L‘WfLJ\‘i‘W’afﬂ’e]ﬂ']iu']vL‘leL"ULLEJﬂ"Huﬂngﬂ

msuhluiaaluus:zandls

Wethluwmalunageudunmgildineianuinen (luegluadsnmildding dsnmd 4

tunwi g ogdoe (99.71%]
Tunwid yovow ogdoe [90.10%]

Choose File 34)pg

Tun il giisonoTuil ogdos (99.96%]
unwi gidw ogdos (99.74%)

siaatnensinlibvin application wanafing

- o o o { = %
NN 4 ﬂ’]‘é‘l«t’]ﬂ’]‘wgll’]ﬂ@ﬁﬂun’]iﬂ’]LLuﬂﬂ’]W@’JﬂINLﬂa“?l“’]uﬂ’]iﬂJﬂLL@'J

Journal of the Thai Medical Informatics Association, 1, 1-7, 2024



Hanterdsith, Venomous snake classification

ALLRAUIN Lﬁ'aﬁﬂmwgwmaLLazgﬁmmﬂwﬁLﬁTﬂu
Tusunsuleinnune  aruisadseianauaazninanelu
sroznalifmilond waziAnNgNABILNUENgININAIE
nsuanInnNd1azidy

wsidifugriiailaisin vieldeglugiudeyaiitnuniin
szuanspnuhazidugolunisszydndug udaznunsdug

L]

niansuzaaeafnundlugmdeys Jernuhaziues

Choose File images jog

unwull g ogdoe (95.53%]
masilunworod ydu ogdon (66.46%]
RO TuMuDIST Yo ogdon (56.07%1

nsaliflugitlaidan (Linglughudaya)

A o = %Y
NIWN 5 LLZ"I@x‘iﬂ’]i“ﬂLLHﬂﬂ’]WgV]IU‘JLLﬂ‘JQJVLQJE"’m

onusrawa
welnisAnsunawsnningisludsdssinalae

14 (Machine learning : ML) guiu lasdanugneass

[9-12]

(accuracy) Ewinesesay 70-98 uaidunisueng

Aunnulalurosdudssnamiy 9 aalu 39danudndu

a

ﬁaaﬁmmizuuLmﬂ%ﬁmgﬁwiuLaaLﬁawmuﬁugww
fwvldvoauaziedausslulsanalng
ﬂ"liﬁlﬂI&le\]LLElﬂﬂ’]Wﬂﬁ‘]ﬂa’WI“ﬁ’Lﬂ%‘laﬂﬁaﬁﬂﬁ’u%ﬁ)zﬂ
LT https://www.customvision.ai/ (US¥N Microsoft Inc.)
738 https://cloud.google.com/vision (USE% Alphabet Inc.)
#3901 8 ULYSUNTNAIBN1ET python Warld library
Pramzdmsuaslumainnisiinaninnm iy TensorFlow
meldnswensifiuszansnmlunisussutana 1o
Google Colab (https://colab.research.google.com/)
WA TIues google windu #eanmisldlusunsy
ﬁlﬁ’&’]L%Qgﬁiuﬂ’]iﬁﬂ’%ﬂ’%’]LL’N%LLF;IHEUJW’]W Usingnlanan
wazmniimstmndnlsunsauasEinlunasnniudes
Aazinlidanuusudnanndeiusn wenaniiudsfivnles
[AnAnuLsudanniy ﬁmﬁﬂmwgﬁlﬁuﬁa ganuantn

Journal of the Thai Medical Informatics Association, 1, 1-7, 2024

u,f;m‘ﬁum"ﬂLLam"agvlﬁashﬁmwumﬂn wazNINUARZ TR
msilaumlndidesty nisldeiesioRnuenninie
ém%agmfuﬁﬂﬁdm 9157 wazihluldowuled e
é:m%m_qlﬂmmmamsu:wwffﬁﬁﬂqwuiﬁﬂuﬂwagiLLﬁaLLax
Anwufiudnluanugiugunisaoufoimesinmiuag
nsasinshildsunsuiissnadensinlule Taeuszlas
nmsiveuaznsinluld deei

1. @ugntnluWamny application Selusunsu
Hgliunnditadogiela Immﬁa@ﬂmﬁ’ngmiiawmma
Il aldsunsuannlnsAnyidefioudainan1gn1inain
yi1anlUsunsu '«nmfumwa:gn%mezﬁua’ummm
sonunldiudinng 4

2. {uedesilolunisBeunmsseuinansunnsuuy
e-learning lagdaan1unisaianaaiulandwiandiny
wdhlvinAnuld application esuFuURTIINANEIROU
AN ﬁ?}aa:ﬁﬂﬁﬁnﬁnmau%uamgnﬁum‘st,%'ﬂumﬁ»u

> '
Aav Aav o o = o =

LLGllﬂf;i’NvL‘Jﬁﬂ’]@J N1TIYUNYBDIINA A mmugwﬂw

' '
= =< o

WENAIRANIW  (train) Jdes TeaadldnInndalauLas

o o '

FIAURINNAILANAIAUTALAU  NITUIINDULADS LA

U

ﬁnﬁ@mmwmuﬂmaﬁoé‘q AsdeserduNITIiUToya uaz
2199891052 8LIAUNY U3BB1NEID data augmentation
egreiindunuanan s suzua nnatuniy
nmwanisl waldansainldasaassnlulusunsy
ﬁoﬁn‘?agﬁﬁb $i095in1591 data augmentation #EABNNTAU
AewthanBinlulysunsuil Sadudesndaniwesnudse
meseiideniamsiinutesludszmndlng lilnsoungu
fogldfifwuazgindu 9 Fefiawuann daiuluouian
a1finsthgnanuaesiauinlilusunsuaningdniw
LﬁwﬁuLﬁaiﬁmaum}uﬂuﬁixmﬂmmnﬁu wenanil
g1 aeludadSeufisudseaninnseminanisuen
oﬁ”wﬂauﬁum{ﬁummmimQﬁmmzyl,ﬁimau wag
uBNIINN1TIRARBIRBIINNINGUET  Fadinslazunn
ANHULUIALHAINNGNR %aawﬂ%ﬁwﬁuﬁagaﬁu 97 U
waIfine nafide wazernissnfidsingundislunis
tasnlagld AL ldguiul’?
asu
mﬂf*ﬁﬂauﬂaLmaﬁﬁﬁmﬁ'aLLﬁn%ﬁmgﬁﬂmnmw
fannhinazanuusindnge Fedorunisldmalulad
anvayun1sanaulanienaiin (clinical decision support)
fid lumafiRmmnsomauldnaiinine Dandidenm
WeSauifiey uazasnsorinl @ msumsSeunsaen
L%"aﬂgﬂw"Lﬁ



Hanterdsith, Venomous snake classification

19Na1SaIWdD

(1

(2]

(3]

(4]

[5

(6]

(71

(8]
(9]

ass0Ing dwssssuing. lsagAwin (Snake bite
envenoming) 1 asusienunisidiszislsn aannis
Usznevendnuardwinden lsalifinse wazlsnan
n5ilesiunsualay Uszandl 2662 [Internet]. 2562
[cited 2023 Sep 30]. Available from: https://apps-doe.
moph.go.th/boeeng/download/MIX_AW_2 AESR_
6410-12.pdf

AUERBINGITITUR  AZUNNBAIEASLSINe1UIa
FMFUR UNINeaBuing. Common poisoning: §iNt
[Internet]. [cited 2023 Sep 28];Available from:
https://www.rama.mahidol.ac.th/poisoncenter/th/
pois-cov/shake

Microsoft. Analyze images with the Computer Vision
service [Internet]. [cited 2023 Sep 28];Available
from: https://learn.microsoft.com/en-us/training/
modules/analyze-images-computer-vision

Microsoft. Characteristics and Limitations of Custom
Vision [Internet]. [cited 2023 Sep 28];Available from:
https://learn.microsoft.com/en-us/legal/cognitive-
services/custom-vision/custom-vision-cvs-characteris
tics-and-limitations

Google. Cloud vision API [Internet]. [cited 2023 Sep
29];Available from: https://cloud.google.com/vision
andoly Tmunna. witdenm 7 sasisuislsymelng.
AF1N; 2559.

/IUY ANULEIM ammmmvlvm.mmitﬁaaﬁulﬁmﬁug.
2554,

image search. https://www.google.com/imghp

A James. Snake classification from images.

Peerd Preprints 2017;5:1-15.

[10] Patel A, Cheung L, Khatod N, Matijosaitiene I, Arteaga

A, Gilkey JW. Revealing the unknown: Real-time
recognition of Gallipagos snake species using deep

learning. Animals 2020;10(5).

[11] Rajabizadeh M, Rezghi M. A comparative study on

image-based snake identification using machine

learning. Sci Rep 2021;11(1).

[12] Zhang J, Chen X, Song A, Li X. Artificial intelligence

-based snakebite identification using snake images,
snakebite wound images, and other modalities
of information: A systematic review. Int J Med

Inform2023;173.

Journal of the Thai Medical Informatics Association, 1, 1-7, 2024



