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Abstract

The advancement of information technology has increased and played a role in almost every
activity within organizations and agencies in both the public and private sectors. Currently, there are various
incidents occurring in various forms, such as cyber-attacks, natural disasters, protests, and fires. If these
things happen, they will affect the organization's business activities in terms of image, reputation, confidence,
and the organization's main income. Therefore, the organization should establish a business continuity
management process to ensure that if an emergency occurs, the organization can still conduct business

activities using the specified business continuity plan.
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Business continuity management has various recommendations and management guidelines that
organizations can use appropriately in their context. The basics of business continuity management include
main activities such as creating a business continuity plan under various situations, data backup and recovery.
If the organization considers, creates, reviews, and improves these things regularly, it will help reduce the

impacts that may occur to the organization and help the organization manage business continuity effectively.

This article compiles business continuity management standards, data backup, data recovery, and
backup computer centers in case of crises or emergencies. Along with providing examples of how these
things can be applied within an organization to illustrate how they can be linked to the management and

operations of personnel within the organization.

Keyword: Business Continuity Management; Data Backup and Recovery; Disaster Recovery Site, DR Site
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nsunuaua e sssgsAaulyaulaidenioy
QﬂLauwgaﬂquﬁﬂquﬁmﬁua%q

3. Nﬁﬁiﬁ']Uﬂ']iU%ﬂ']iﬂ’J']llﬁiaLﬁEN‘VI']\‘IQiﬁT\J
mw%mimms{aLﬁaqmqaﬁﬁaLﬂuLmeqUﬁﬁ’ﬁ
mmuamml,waimm'ﬁmvmumwmawmumammu
flonafntutuasans uazdariunuauneiiomis
g3fadmsunisiudedvaniunisaignidunie
amumimj’?ﬂqmﬁ'mﬁ]Lﬁmﬁuﬁa Wil \iielnosans
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ansodnfiunisuagnovaussunyilalaaiudela
sonnaiiles Tnsuasgrunisuimsanunetiema
ssfaiund eadlonilsiiddydswsaasulunesnns
annsaveatugsia annanseny uaziiumgsialnoens
ndnanngingavieannzgnidu Sunasgums
Uimsmnuneiesmsssiafiiiuiivensulusyiuaina
917 1SO 22301 Uay BS 25999

3.1 47m53174 ISO 22301: 2019 Security and
resilience - Business continuity management
systems
Lﬂummigwuﬁlﬁsuﬁgari’wummiwumiu%mi
m’ms{alﬁaamqqiﬁa F9Us¥nouUAI8 NTIIUEUANS
fufiunns Msfiaaa MsMunIY Msilngey Nssh
1 LLazmiﬂ%"uﬂ'ﬁqnﬂismumw%mimmémﬁmmq
gafafiladanislatuaednuaidnes iiolalunns
‘U%mimmL%"&quiﬁaﬁ%wmﬂumaqﬁﬂsimsﬁ,{f PDCA

Model

3.2 mmgwmw%msmwﬁaLﬁawqaqiﬁa
(Business Continuity Management Standard: BS
25999)

Usznnelalae The British Standards Institution
(BSI) Useinedengy UiSﬂEJUGT’JE’JﬂJWﬁi”Iu 2 a0y (NAR
WA, 2555) A

- BS 25999- 1. 2006 - Part 1:
Continuity I\/\anagement Code of Practices Lﬂjuu,m
Ug‘ummLLaWUaLLu”uﬂﬁUQUWLmemﬂU mmuaaﬂm
M 9IN139EANTUNIIAIUNITTANITAIILA B B9V

Business

ﬁq'ﬁﬁﬁ]mmamuum

- BS 25999-2: 2007 - Part 2: Specification for
Business Continuity Management Lﬁu‘lraffmummﬂ
TafuilnosUfvRuazanunsanosonludanisiuses
mmg’luimaﬁu‘aEmsmﬂauuaﬁvummqmmw
(Certification Body: CB)

4. nsd1sestaya (Data Backup) uaznisi

Uaya (Data Restore)
mimﬁawaumﬂumwmﬂmmmumﬁmmi
mmmamaqmamm mmimsawaua VERIRK ms
ﬂmaaﬂmaaﬂa wu lila gm‘uaaﬂa sruUABNRNADS
STUUABNN LA Al ou (Computer Virtualization)
”Lusdqmaﬂmaqnamﬁqlﬂﬁ’mLﬁuﬁé’aamuﬁlﬁuﬁlu 9
iion1siiusnuinazy ﬂumammum‘[mmiuﬂmw
aﬂmmmaamammmwum mvmumimiawauaw
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@LLaumﬂmaqummmﬂmmammmLimeLmumsﬂﬂu
ﬂuauamwa 191AN15LA mamumimamauma
a01un1sainga uaﬂmﬂumimiawayjaﬂw’mam
Aud pafliinaneonnwas i vy veyaldevie
81535438 N13gNUENTTUL LLaz%aﬁmwamﬂumsﬁ%
nowmnsailuandndu 4 dan1sdisesveyad
wanva1esULuY 819 miai’ﬁaq{aagjaﬂwiumﬁﬂi
(On-Premises Backup) msﬁﬁaﬂ%agamauaﬂam‘ﬂi
(Off-Site Backup) mia"ﬁadﬁuyauauuu Appliance
(Apphance Storage Backup) msmiaw DY aLkUY
a7 (Cloud Backup) Uas mimsaaﬁuayjammu
Fsvies (Physical Backup)

msﬁuﬂdvama Wunse mumswﬂmauawam
e szjyaadamaama LLasma;ﬂawlummmiﬂumﬂmmﬂ
?1'9L‘mJﬁ’ﬂian{famau%aaﬂﬂiajﬁﬁm%ama%;ﬂé’wﬂ%
slamuuni mwammﬂumshﬁama snAnsoUet
tfuiueyfuamaiiviila veyadulynslule waznns
ﬂssﬁwﬁ’uﬁauaué’qmﬂﬁLﬁmmmLﬁww

ﬁmuuumiwwmmmma yinaluladues
mimsaqﬂuauaamamamm awaimwmnwmammp
LLauLwﬂiuiaaﬂumﬂﬁmiawaga Feeannsanusai
Lwﬂiuia%’aﬂalnmﬂivaﬂﬁﬁiﬁmmvamﬁ%%@mﬂaa
seunsinusns (Service Level Agreement: SLA)
LazTBMMUANI BALABINTluAIUTB ST ERIAT
amﬂsaamulm‘[,umﬁﬂﬂmwuiummmmmmmmau
suuu,a ivEJUmawawauaammamamﬂiaamﬂmlu
gauamile wadl nisiersandennaluladfiay
ﬂ’mﬂéﬁulumiﬁ’ﬁmﬂjyaaﬂaé’q%uagjfﬁ’ummmmimm

woundiadudrseveyadnaiy BaUsElANTeINTETes
Yoya [4] sl

4.1 Full Backup

Lﬂumiiwi’mmmwawmammwmuwﬂa
mﬂmiaqsua:uamaaﬂmmmmumiawauaau 9 o
lmWLﬂmﬁmiawauawmmaaamam WAN1381509
sua;ﬂa‘mwmuu%nmmuuamaﬁfumﬂmsawmﬂa
m%‘aaﬂmiﬁé’ﬂsaa%auatﬂmhmuum aqﬁﬂsa'qu‘[.mj
Lsaﬂi%msmiawaua Full Backup Wanuadunds 9
Ao dUamiay 1 vm nIDLAIUAY 1 ﬂia

4.2 Incremental Backup
Junsdsesteyaamzauiiuniedsonanis

voyafiudsunUasiaunnisdisesteyaainasaign

voduRomanAuroyariaunazlelaIuiy nsenos
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11983A3INN1581599% 88 Ak UY Full Backup 111

%auﬁumiﬁﬁaq{a;ﬂa Incremental tavuafis
4.3 Differential Backup
Lﬁumﬁﬁﬁaﬂ%agamwwséawﬁqmﬂ Full Backup
Tﬂaﬁﬂﬂﬁﬁ’maaﬂﬂgayjaﬁLuﬁauuuaqlmmmiﬁﬁaa
yoyanamua Full Backup Assandn dagelunisniu
V'?wmmﬁmsﬁyulgsmL%q?J'qéﬁyuimwiuaaﬂﬁiﬁumwwaﬁ
ﬁﬁaﬂﬁgagauuu Full Backup éwqmazmiﬁﬁaa{a;@
Differential Backup é’gw{’méwqm Freeawuy NINAR
aiywzjyauaﬁﬁamuu Full Backup Tui’uﬁwg Stjyama
d1999 D|fferent|at Backup mamuaamiammaﬂumi
miawauamumu ] ﬁmuu mimiawamamamuwa
Umiaa‘uamamumwLuaau"LUGNLmesa’ﬁaa‘uaua
Full Backup mamuwm veldefe msmmawama
sumﬂﬁaﬁawam D|fferent|at Backup aqun1efl
wuluudi ey mn‘uuu,a amaldonaszoziialunis
é’ﬁawaua miﬂﬂumama avﬁwauamﬂmsﬁﬁaa
mamauuu Full Backup mlmamumimsawaua
Differential Backup 1%® MLﬂﬂBWﬂﬂﬁﬁ’]iaﬂ‘uaua
NBNAINITE199UU Full Backup

4.4 Synthetic full backup
WFuntsnausaIusena g Full Backup uag
Incremental Backup IfﬂBiwumlua;’m%amaﬂ’lii’miw
mmwawmﬁuauamwm (Full Backup) new 3Nty
svuuavmmimiawauaLa‘wwvmumm (Incremental
Backup) uar sy uumimiawauaa“mmamwmsaﬂ
mauamaaqmus’mmmaﬂu Lwaml,ﬂummwaua

Wﬂﬁﬂﬂ@ﬂﬂiﬂ mﬂuuﬂ%mmﬁmiawagaLawwmu

Ly (Incremental Backup) LLazﬁWﬂﬁimﬁuauuaszﬁLﬁﬁuﬁ

lUiSey 9 agvnlaadiounisdrsasveyauuy Full
Backup TuyngAss

4.5 Incremental-forever backup
Lﬁjumsmiawauamwm (Full Backup) 1 ﬂia
wa91nd uae msaw agatanIe 42U mem 19
(Incremental) A% qmam vmm qwmmamsawaua
zanuiiuanas(ncremental) Suuumsmsawaua
aymLuumsiaummauamumwmmimhﬂawm
ﬁ’mauamummmiawauamamammeaﬂu Lwa‘[m
ﬁﬁ;mmﬁmﬁmiawayjamumqme 190 ﬂ’]iQﬂanlJua
ﬁ]ﬂ%ﬂwsﬁﬂiaﬁagaﬁwm (Full Backup) 523U A
GzTafgaa'aum'141713xuué’ﬁaﬁa;ﬂaﬁmﬁﬁqusmﬁawqm Fq
miﬁ’wsaqLLuuﬁwamwsnaﬂumﬁé’wiaﬁaga Tu
suz:uzLﬁ&nﬁuﬁv‘iﬂﬁ;mmaaﬁﬁwgaagaﬁimL%?jaﬁ'ﬁu
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4.6 Reverse-incremental backups
Lﬂumimiawauam smmuumﬂmw Aadu
3% mwaawmmiaaﬁuaua Luammimﬁawaua Full
Backup A5 ﬂLLiﬂLﬁi 98 u msmsaw 93 aa U
Incremental A9 na19e miamﬁmawmiawaua
Full Backup ﬂEJUWU’ILﬁjUMiaﬁQ‘UWUEJNa Full Backup
Ivm msmiaaﬂuauaLLuuuﬁ]ulmmﬁuaua Full Backup
andgAnanALIAT Lagld ammsmmsmsawaua
Incrementaliuﬂimmiu ﬂﬁ]‘”VLYﬂSUWUEJlIa Full Backup
Tnugnnase uay maua‘m LANAN99E mamm‘unjwm
Incremental ﬂau‘Vim
maaﬁawaga%zﬁﬁyuaq'ﬁ’ummﬁﬂﬁ’igsum
voyandouaUndiatudniugsfef i 814
nszuaun19a Aruaulasuleuten1sd1sev oya
(Backup Disaster Recovery Policy) fsmualaasean
Y9489ANT S?fqmsszuﬂamﬁlluﬂ’ﬁﬁ’waqmyagaLLaz
Sraudnuniigrtududsiuwuiesturennas
izﬁ’umﬂﬁ;ﬁmiﬁ'ﬁmumiﬁaga%ﬁ%aamWiafiﬁulﬁu
meluszaznaimila dwiulumsufoainigaansd
msﬁ"mumnmﬁﬁaq‘zjyaadaﬁgwm (Full Backup) 8874
vetdUnmiaade T,mumﬂ%ﬁﬂwmamé%mﬁﬁauaﬂ
nmmms uammmsmiawauawwmuumw
aUmw aqﬂﬂimaqmwumnmmiawauamumwaa
mmwwaﬁauaww mamamﬂauuLLUaamummmﬁ
d15090 cHl an INNARILTY FuAUEIAQYLAZAINY
maamﬂumm ﬂusua:ua*m i“’UI‘U‘L!IEJ‘U’]EJ Tuauves
suaLLuwmmmumimiaaﬁuamaamﬂiawumﬂg 3-2-1
Backup Rule [5] emwaﬂmﬂm Fiaid
- msawauaamﬂuaa 39 lawn Guauamﬂ
Auatiu (Production Data) UiiA3osAaufinLneInan 1
0 wazveyadnsad (Backup) 8n 2 yn Msiiveyadised
vimm;mmhuam’amﬁmﬁ%@yjaﬂy’mm%Lﬁamulu
ATTIAEY BNFIDEITY ﬁi”wquﬂizﬁﬁﬁu{azﬂasqmimm
wilsiilomademela 19 (1 Tu 100) wioflveyadnses
2 %Yn mmL?{mﬁ%a;ga%maﬁgwm%ammmé‘mﬁm
0.01% (1 Tu 10,000) uazaniidsesie 3 g0 Arundes
fozBanasludnmde 0.0001% (1 Tu 1,000,000) Lae
iR
~ lygunsal 29dalunisdisesteya (2
Different Media) LﬁaﬁaaﬁummLﬁamamﬂqmizﬁ
yidalavidani o Taymi 1wy Asileie Backup Uy
Internal Hard Disk, External Hard Disk, NAS (Network
Attached Storage), Tape %39 Cloud Storage Lﬂu(;u
- Lﬁu%aaﬂaﬁwsaqaéwﬁaa 1 ﬂ;mﬁuaﬂamuﬁ' (1
Offsite Backup) Uosfulunsdififnmgnisaiseusdly
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SN s kv 41y wruAulng 89 39919
mﬂmauamiawmiﬂ,uamummmﬂmaamsﬂﬂma
Wil 9eANTAILNTAVUAGDIUT FMTUNNS

Jovfiuteyaiidisedls m a1wne q vesesAns nie
Faufiuly u gusnouinmotdisesnsdifnduanidy
(Disaster Recovery Site) #38uu Cloud ﬁdiﬂ@?@fﬂu
fuflieafuiiensyarsnnudes (Finoa Aavidady,
2565)

5. Audaauinasansansaliingan1Izdngn
W3asn19¥aNLAu (Disaster Recovery Site: DR
Site)
lugaRdvtassansuasmnesuag 1 lemelulad
LaZITUUAITAUNALUNITA LT UIIUN19E A 9B
99ANTOH1ININUIN ANUABsEAgdmTuesansy

gARviall fie n1sfveyagymensessuulunseuly

muBierainansyuundnluanansolanulanioda
ANULAEMEINABNURANINSITUTIANTDINAN DV
wwé st;mizﬁé’aﬂénmmaaa;ﬂammL?ﬂwwrﬁ;ﬁ’u
aaﬁﬂﬂmﬁaéwmﬂmwfﬂumymgaﬂ"]mmLﬁama
NN YOITBIDIANS maamummﬁaﬁuma@ﬁéw
laaude eanmudefioszintuummils
fideulaludagsu Ao nsdiseseyaididyves
osAnsla “quenuiiunosdsesdmiunsdiin
amaz’imqm‘%aamazgmﬁu (Disaster Recovery Site:
DR Site)” 1158015952 Uy Disaster Recovery 4 4
annsavilavansisnisuaruansdanuil lunsdliivi
nsdseseyaludsluaniud q llefifertugus
szya;ﬂawé’ﬂ (Data Center) TnguuaUszLanves DR Site
geniu 3 Uszunn laun

5.1 Hot Site

Ausneunesdsesdmiunsdiinduaniduds
swuumﬂaéwamﬁauﬂué{amaué’ﬂwmJigmﬁ laidwag
ugenans (Software) V308139125 (Hardware) B
Hot Site 9¢fin1sdsoseLaTasszUUNENDYARDALIAT
Iuﬂim‘msuuwaﬂlummmimmlmqummmu
(Downtime) 815AWITUAZYONALIT B Hot Site 9%
annsavhnuunlasiuit ielnglalasunansenunes
o

5.2 Warm Site
ﬂu&JﬂE]llWﬁLm@iﬁ’]iaﬂﬁ’mi‘UﬂimLﬂﬂﬂEJQﬂLQ‘LJ‘VllI
S“UUﬂ’]ﬁﬁ'ﬁ@ﬂ”H@NﬁLﬂUi”U” i iuiﬂumimiawaua
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suaqssuwﬁﬂaavjmaamnmLﬂiuLﬁaaﬁ’U Hot Site 1ol
wgnsniszuundnluaasalranulavdengaviieu
wy%"uﬁmau LLas/u%'awylﬁ'msuyawucﬁyaﬂ%naﬂumi
fudumsinga feen hyﬂgama WowSeuszuulamseuly
muﬂaumzLﬂﬂiﬂmmquaﬂaummaimiaammmim

\indegniadu

5.3 Cold Site

Auonsuiumesdsesdmiunsiliindugniduisl
ﬂ13&13@@%@33aﬂuaqswwé’ﬂﬁﬂwamqéau i o1auu
Lﬁmmséqmﬂﬁﬁaa%amlﬂﬁaamuﬁﬁm’%mﬂg dlowin
mmmmmwuwaﬂiummsﬂmmﬂwmw@wnmu
mtﬂumaammmmm mummﬂua‘u LLaw/mammmmaa
L‘U’]ZJ’]@LLaLLaumﬂﬂﬂﬂauLﬂﬂi‘Uﬂ’m 5elyanuuniiee
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A13°99 1 WIeuLiieu DR site Tununig 9

sUuuy | Anuwdaudiu | nsgeunevasdaya
DR Site | Infrastructure | loszuuilaldaud
DR site
Hot i VLliﬁ
Warm 3] qumammzammﬁ
sensuonsula
Cold 1adi Fufuaudusaves
msd’wsaﬁagaww
thi 9

RUNYLNA: ﬂ'ﬁ]ﬁ]wwﬂm”a Lammiammwawam
Lﬁulﬂmu‘m ﬂ’mumsu un ‘Ummmmmmm u
Infrastructure L1 Speed Network PUIAVDAAS DI
RE LLazmmmmmmiﬁaumyaga Storage Wag
U%mm%a;gaﬁ%aqﬁﬂmsﬁﬁm

szTaL‘LJ?&JULﬁEJUmiﬁ@juéwamﬁama%ﬁwamsaﬁﬁm
anEingavIean1izaniay
Joh

1) aaﬁﬂiﬁﬂﬁﬂﬁ”ﬁﬂLﬁaLﬁﬂamumiajagmaw%a
amumiiﬁ?ﬂqm psansansdniufanislaesn
noiileg

2) ﬁuauaamzwaqamﬂilmumiﬂﬂﬂmiﬂu
svmwuamnmimsawamaLLa mﬁﬂﬂusuama

v =}
Jaide

1) alyarelunisiivsnuiveya Geesansnes
WTUANNAATYVDIVBYA LAYIUUTENNUDIBIANT
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UNANED

1MEIUAINA 1SO 27001 usnmsgiuanadmiussuuiimsanusiunsUasafoansauima (information
Security Management System: ISMS) sysiunilstesansundosayaddyvesesanslasaduszuudsesnnsannin
thnseunsufiRaumumdnass 150 27001 wiltlpsnstmuslesnnsdnfunisssyarudearaoniuntsuivig
Fansenudssmueuiiunsaenfoasaumauagiisyansnm

Jagiuinasgiuaina IS0 27001 laufuiudsunesduain ISO/IEC 27001:2013 undutiesdu 1SO/IEC
27001:2022 figlnasounguluauvesauasafomilevesuasmauntosmuduaiud Taswdiu 11 swsns
AuauANuiunsUaenfoasaumdlnATouAEARne 4 1ndy Seunanuillatimasnsmugudmiunindo
Talniinnuduasasndoutesuiaieigoiunasyiivsznevendmisrfunmsianueundindulafinnuala

Wenfunms@eulaaluianuiuasuasadeiuiniu lneth 8 Ussiwudrdyanledmsudunumianisilioulaalud

ANUTUAIUABANYAILALTUAUIUEUEANTEUIUNTARILLBUNGLATY

Aman: n1sidgulanlydniiudunitaonds; seuvyInIsAIINTUANUANEYONTITTUNA; YBNIMUALINTTIY
ISO/IEC 27001:2022

Abstract

The international standard ISO/IEC 27001 is a globally recognized framework for Information Security
Management Systems (ISMS), aiming to help organizations systematically protect their critical information
assets. Organizations can adopt the ISO/IEC 27001 framework by identifying and managing information
security risks effectively.

Recently, ISO/IEC 27001 has been updated from the 2013 version to ISO/IEC 27001:2022 to better
address cybersecurity and privacy protection. The revised standard introduces 11 new information security
control measures that broaden the scope of protection across multiple dimensions. This article focuses on
the security control related to secure coding practices. It aims to enhance the understanding of secure

coding among readers and professionals in application development. The article presents eight key
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principles as a guideline for writing secure code throughout the entire application development lifecycle—

from initial design to deployment.

Keywords: Secure Coding; Information Security Management System; ISO/IEC 27001:2022
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Abstract

This research aims to compare the quality of user interface design between websites created by

humans and those created by Generative Al. The sample group in this study consisted of 5 web design
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experts and 5 user interface design specialists. The research tools included: 1) 30 user interface design
screenshots of websites, divided into 10 designs by humans and 20 designs by Generative Al using the same
prompt, 2) A quality assessment form for user interface design of websites comparing human and Al designs,
3) Al-powered vision analysis tool simulates Eye-Tracking and Heatmap, and 4) An interview form about user
interface design of websites comparing human and Al designs. The research findings show that the overall
comparison of user interface design quality between human-designed and Generative Al-designed websites
in terms of layout appropriateness was at the highest quality level (mean = 4.20) for all three types: human
design, design from Uizard website, and design from Figma website. The results of the visibility analysis using
Al-simulated Eye-Tracking and Heatmap for the user interface design of websites created by Generative Al
on https://figma.com show the highest clarity score of 72 points and a focus score of 96 points. The expert
interview summary revealed that the advantages of Al design are convenience and speed, with website

structures that are easy to use. However, there are limitations in terms of details that affect human emotions.

Nevertheless, both humans and Al can work together to improve the quality of user interface design.

Keywords: User Interface; Artificial Intelligence; Generative Al; Web design
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Adi 7 | 380 | 0.7483 | 4.00 | 0.8944 | 3.80 | 0.7483 | 4.00 | 0.8944 | 4.00 | 0.8944 | 4.00 | 0.8944
AMA 8 | 42007483 | 4.20 | 0.7483 | 3.80 | 0.7483 | 4.00 | 0.8944 | 4.00 | 0.8944 | 4.20 | 0.7483
A7 9 | 440 | 04899 | 4.40 | 0.4899 | 3.80 | 0.7483 | 4.20 | 0.9798 | 4.20 | 0.7483 | 4.00 | 0.8944
A0 | 4.00 | 0.6325 | 4.00 | 0.8944 | 3.60 | 0.8000 | 4.00 | 0.8944 | 4.20 | 0.7483 | 4.20 | 0.7483
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Abstract

This research aims to evaluate the accuracy and performance of a classroom attendance system
utilizing facial detection with CNN and Deep Learning. It also aims to develop a facial recognition- based
attendance system that effectively minimizes data recording errors. The facial recognition model was
developed using Deep Learning techniques, particularly Convolutional Neural Networks (CNN), combined

with the Histogram of Oriented Gradients (HOG) facial detection technology. The application was developed
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using Python, while the website interface was built using PHP and React.js. User databases and attendance
reports were stored in MySQL. The system was tested under indoor lighting conditions at face detection
distances of 2, 3, 4, and 5 meters, with target face counts of 4, 6, 8, 10, 12, 14, and 16 people. Each condition
was tested 20 times. The results can be summarized as follows: 1) For optimal accuracy and efficiency, the
system requires clear facial features (e.q., eyes, nose, mouth, and forehead) for recognition. 2) The most
accurate results were achieved at a detection distance of 2 meters with 4 target faces per image, yielding
an average accuracy of 100%. 3) The least accurate results were observed at a detection distance of 5
meters with 16 target faces per image, with an average accuracy of 30%. 4) Facial detection accuracy
decreases as the resolution of facial details in the image decreases. 5) The average facial detection accuracy

across all test conditions was 75%.

Keywords: Facial detection; Time Attendance System; Deep Learning
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1.5 Convolutional Neural Networks (CNN)
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1.6 Histogram of Oriented Gradients (HOG)
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U 6 wiunmganaresssuuNadndeindudo
memsasaaduluniilngly CNN waz Deep learning
1N3UT 6 annsauvanqurAdaluieesty
szuuiiu 2 nqu Aeyguaszuuuasyaoudsaduna
poansvatszuuladdl
2.3.3.1 AIUVDIH AUATIUY A11130TANTT
voyaviedFeu Toyatindny TeyanAey ToyaIvITEY
YoyamINAeY uazannsmiroenedotindnu
2.33.2 @uv0sHABY ANNTIAUI9NT 18T 0
ﬁfﬂﬁﬂmgULLUUVLWé Xlsx hyumeﬂlagamifmaau i
veyasedotnAnulungususuuuulng xisx au
voyatnAnyilunguiFou unlonamandudou e
FownduSou uazgiwaziBeanaazuniaiisuninde

YoLTUs e

2.4 N1FDNBUUIEUY
nsepnwuuIzUUNEat ol wiSsunenis
asrasuluny1laely CNNuaz Deep learning
Usgnaumedunou sl
2.4.1 mﬁaaﬂLLUUizUUéWﬁWL‘JWﬂJaQa (Input
Design) Ussneumy
1) Msdnmsveyatinfing 919138 iouFeu
I NTIULAZANTIEOU
2) mavhweyatinAnwilunguidou
3) msdnlvangunmiinAnwiionisidade
4) MsunlunaInIsTusey
2.4.2 N30DNKUUTLUUAILLARIHAR NGNSV
szuaaﬂa (Output Design) Usznoume
1) mmamwamyagau”nﬁ'ﬂm 819198
noudsUkazINSeU
2) naeensedetindnu
3) NMTUARIHARI A ULALNANIT oY
8) MIWARINARIT NS Y 15 FUam
5) NIUARIHATIEUNISEUTE U
2.4.3 m3venuuuluganisssilumin
I:uQamigﬁﬂuwuywLﬁuaaﬂcﬂizﬂauﬁ'ﬁ
anudftyesnsBineszuunsidadewntuSounienis
asvaduluniiagly CNN waz Deep learning ilesann

Wuauilvludeugveyalunun lngazvinisisweya
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sunmlunuangiuveyatindnw wethluasesia
YAUDYAAULUUIRNITUARE kazUuTinagIuveyangy
Seu IneTUHUNNKERIN5YIY (Flowchart) ¥83n13

gonkuuluganiszInlunun daguaini 7

Load student
images

@

Students database

Face detection

Encode face
images

Find mean
of face encoding

-
e |2
)

Student in section
database

JUN 7 wnunmmsihanuveduganisgdtlumn

2.4.4 M309nkUUlNANIINTITULAZIUTBUTEY
Tumin
TuganisnradukasiTeuidievlununidu
Snwilsesnusznauiiddnlussuumadedonduizou
aensasadulumiilagly CNN way Deep learing
Tnevnfivedugadfenmsszysumdumniivsnglu
'gﬂmwﬁé’wimam ndurhnsansalun uagiily
Wisuifleutusialununlugiuveya wiolyssyianu
vosindnwluduFouls Tnefununmuansnisyinnu
(Flowchart) ¥84n1500nUUULNAAN1TATIITULAY

Wiguweulunun Asgunini 8
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Find face locations

Encode face
images

Compare faces

Load student
Encode

Send JSON
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2.5.1 WﬁuuﬂﬂsLmiuﬂisqﬂ@?ﬁTwmm Python
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2.5.6 HOG dmsumelunisnsaaduluminiaan
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(Apache)

=& F
. - |II=

User Mobile Database
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2.6.1 N1SONUUUNITNAFDU

W evnanmuanaeuinsaudnsunisly
usTUUNsdadanduiSsuntonisnsradulumun
Tnela CNN wav Deep leaming fverfmuanisnnaes
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1) @nwwas (Lighting Conditions) \Juiuil
53 (Indoor) fifuasannanelueieis

2) dnvazveslununluaiunuan luld
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4) Joulunmsneass

~ szpznisnsrasulunu (Distance)
sevalnsdnnilofefulumn laun 2 wes, 3 wasg, 4
AT UAY 5 LURT

- Srnudmmelunnlunsasadunn
azAs e (Number of target faces in each detection)
Taun 4 A, 6 AY, 8 AY, 10 AL, 12 AY, 14 AL LAY 16
AU

- P nl UM IR LUUUR DAY
(Number of prototype facial images per person)
annsawusla il sUnw 1 :uqmuaﬂwﬁmsq sUn M
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1) gﬂmwgauﬁuﬂismmlw&,ﬁu JPG,
JPEG waa PNG it

2) Anuazideavedlumulugandush
AstiATINT (width) uay A48 (height) o8By
160 x 200 Wnwa

3) gﬂmwﬁé’ﬂiwaﬂLLm'azgﬂeTaaﬁmum
TwidlaAu 5 MB

FEEEW
{ anasal ﬁutﬁﬁ‘m}
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)
D r -

IMobile Mobile User
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3. HALATN158AUSIINANISIVY
nafilaannsiaLnsruuMs ot useunae
n19952393ulunulagly CNN way Deep learning
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[
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Number of Uploaded Images: 1
Upload Time: 2024-10-15 15:32:38
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|
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JUN 11 MU90UARINAN SN TINTULSEUAILNTT

as93ulumn

Present Group:

Student Id: 645021000874
Name: na®ns Hauns
Attendance time: 2024-10-19 08:37:34

Student Id: 64502100082-5
Name: aséim wadndias
Attendance time: 2024-10-19 08:37:34

Student Id: 64502100030-4
Name: in3uadind ngludin
Attendance time: 2024-10-19 08:37:34

Student Id: 64502100090-8
Name: adian wnau
Attendance time: 2024-10-19 08:37:34

Late Group:

Student Id: 64502100053-6
Name: ¥is¥ivs 1a3auning
Attendance time: 2024-10-19 13:37:40

Student Id: 64502100059-3
Name: dnéviani tnana
Attendance time: 2024-10-19 13:37:40

JUN 12 MUN90UARINATIBNUATUNTNTY

o
LU
Report Attendance

Attendance History Table

Amendancs  Presant group Late group Absant group. Total
DatelTime

20241015 (] (] (] 9
154150

U 13 nunveuanslszifinsdaternduie
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Tuwansnsredulunn awnsadualadsaunis
Accuracy = ai’ﬂmuﬂ%?a‘ﬁ'miaﬁﬂuwjﬂgﬂg@q/ﬁmu

ASIVARDUNINRUA*100%

A19199 1 MITNHANTNAFDUALLLLEN

THUSATIATI 3 .. drurudinarelosi | weddud usferm
Sl R Tursrradiuurisents waiuth
4au 100%
& @y 100%
ey G55
2w 140 &2 10w 555
12 Au 5%
1dau 75%
16 AU 75%
4au 100%
& AU 100%
au S0%
3 s 140 F‘ia-l 10 mu 85%
12 mu B0%
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12 Au 755
1dAu 655
16 AU 655
4 AU 50%
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16 mu 30%
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3
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B210AT B3RS W4 LAT W5 INRT

JUN 14 unuiluaninsiuSeuiieusseen1sn iy

Tunun 2 wms 99 5 wes

3.2.2Nan15Nndeauluns ng Uszans aaw
(Performance Metrics) Ya3lunani1snsiasulunun

a11150A1adlaa1n Confusion Matrix Table

A19719% 2 ANSIRANISNAABULLRSNFUSTTENSAN

\"*\L Predicted condition
™~ Pasitive Negative

~_
Actual condition -

Actual positive True positive(TP) False positive (FN)

Actual negative False positive(FP) True negative(TN)

1) Precision = &nanuvessuaulununiluna
n3raduuarszylnogagnaeg (True Positives) 1o
srulumnilunansiadulaiamun (True Positives
+ False Positives) Tnafiunailaisannnis
Precision = (True Positives) / (True Positives + False
Positives)

Tuusunvein1snsrasulumun Precision 9t

wansdsauuLug1vessruuluntsasradulunuid

N

wasdlaglufinismraduianain wu nsseyingd
\Julumin (False Positives)

2) Recall = dnaruvesdruaulunuiiiluna
n319duuarszylaosagnaeg (True Positives) Ao
Frurnlunurianuaiifiegluain (True Positives +
False Negatives) Tnefnalafseunns
Recall = (True Positives) / (True Positives + False
Negatives)

Tuusunvesnisasadulumun Recall 9zuans
Semnuannsavessrurlumsasadulumintmundil

oglunn Taglufiniswann (False Negatives)
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3) F1-Score = ﬂlﬁ Harmonic Mean izmlwﬂl’l
mmgﬂmym (Precision) LLaxmmwmaUﬂqu (Recall)
FENINTT
F1 Score = 2 * (Precision * Recall) / (Precision +
Recall)

F1-Score ﬁ%ﬁ@uﬁﬂﬁuﬁlai%‘WJINﬂ’NlIQﬂGTEN

(Precision) WagAuATEUAGH (Recall) UB4N15ATIATY
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v SAou o
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q
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=

ATIUBYN AR (4 AW) F9ilAT F1-Score oyl
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'
a
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ATNTgA (16 AY) FadlAn F1-Score agfl 0.49

Precision agﬁ 0.25 tag Recall agﬂ 0.33
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Abstract

At present, it was found that cattle farmers in Nakhon Nayok Province are more interested in using
local raw materials such as banana stems as animal feed to reduce the cost of purchasing animal feed. The
current methods of chopping banana stems include using a knife to chop with human labor or using a
chopper available in the market, which is expensive and uses a lot of electricity. As a result, some farmers
cannot access them. Therefore, the research team is interested in developing a banana stem chopper that
can use alternative energy to help reduce costs and save energy. This study aims to design a banana stem
chopper for animal feed with 3 energy sources. The machine was designed to be 80 centimeters wide, 85
centimeters long, and 150 centimeters high. The main structure of the machine includes 1. Machine structure
2. Banana stem chopper set 3. Alternative energy 4. Power transmission system By specifying the scope of
the banana stalk chopper set using 2 blades, using energy from solar cells, wind turbines, and electricity,
using a 2-horsepower motor, setting the motor speed at 1400 rpm, and setting the blade angle in chopping
at 4 levels at 5, 8, 10, and 13 millimeters.

A summary of the research results found that the results of the machine development, testing the
operating system of the animal feed chopper with 3 energy sources, which from testing the machine and
the operating system of the machine can actually chop banana stalks for making animal feed for cattle as
designed in both the machine structure and the operating system of the machine. The results of the test of
charging with a wind turbine are that the average charging current is equal to 7.27 amps, the average charging
time is 11.44 hours, and the stored energy can be converted to 542.22 kilowatts of electrical energy for
charging with solar cells. It has an average charging current of 9.05 amps, an average charging time of 8.55
hours, and the stored energy can be converted to 540.00 kilowatts of electrical power. Charging the battery
from a solar cell system to full charge takes less than 3 hours from a wind turbine. The electrical power can
be used to chop banana stalks for 14 hours. The test results of the blade sizes at 4 levels 5, 8, 10, and 13
millimeters with a motor speed of 1400 revolutions per minute at a blade angle of 10 millimeters gave the
appropriate size of 9.70-9.76 millimeters for use in cattle farming. And the lowest electricity consumption
rate in chopping is 0.01291 - 0.01480 kilowatts, and the average time used is 47 - 54 seconds. The results of
the hypothesis found that the energy storage period of wind turbines and solar cells is different at a statistical
significance level of .01, the charging ampere of wind turbines and solar cells is different at a statistical
significance level of .01, and the converted electricity used for chopping banana stalks of wind turbines and
solar cells is not different. In terms of the cost of a banana stalk chopper for animal feed with 3 energy

sources, it is 11,000 baht, which, when considering the cost data of cattle feed, is 9,398 baht.

Keywords: Chopper; Banana Stalk; Animal Feed; Energy Source
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