Afu:GAIneMaas TsulsguungsS29c1sI?

Faculty of Forensic Science, Royal Police Cadet Academy

21Sa1SDUVINIS

DIV IDNEUA=UADNYATAS

Journal of

Criminology and Forensic Science

Un 9 avun 1: uns1AL - DaUNYU 2566
Vol. 9 No. T: January - June 2023

ISSN 2408-2430
E-ISSN 2673-0588



1158152291115

NIETIVINTTYN I LardRIemEns
Journal of Criminology and Forensic Science

ISSN 2408-2430
E-ISSN 2673-0588

a1geuIINeIasURINGIAENS

Journal of Criminology and Forensic Science

71 115818 NNSIAN — HOu8Y 2566

4 ¥
INYIATNAS Ti\‘i L5aURILSDYANSIT

o/

ngUseeA

1 oM Y 0INIMSIHEUNT HAUWTYINIT BIAAINS VBT UNTTE waztdnfine

AN SARUN NS LUSEAUBR

2. wensgiuliiinn1s3de Wannesdauiegvsealios luduidiinermans e1vgnine

WATNITTUIUNITYATITU TINIAWAY 9 MR eITe a1unsatud19de Ussynaldlu

mM3UfURNY mesrauinUszloviundenule

fEnwAnfudng
WA@Y ATLEdn  d1910d152909
warhs2993 0350AVS gaanu
Nar133993 Inls9u guaiesulyd
WARSIAAT BVENA adTTaLTmuy

UIIUIGNNS
JRIANANTINTE WUAITINON 3359 Ty dle

F9IUTIUIDMS
AYILANERNTIA15E TUFTIABNMLS NUANT WAUKAT

YUUITUISNNS
WUANTIING AT.9F0A LAAAS

eXe

NBIUITIUIDNIT
599M1ANS19158 A9.5908 LalyIma
J99MANI1A158 AS.gd faesdns
AIEAIERT19158 AT.RAUALR Aaduius
AYILAIARNTIANTE AT.010AS AITIUNTUUN
fhomanangg s giunsdnd vasdunna
JBIFNANTIANTE NUAITIIN AT.NOWAUNIA WATENA

TS5 8UUI850861579

eXp

Y]

50 UY¥1N1598 58U 0RNI9
PINISLUTIUUINITDYAITIA

YIS USYUUNYSDEANTID

0
Y

5998
U

S99
Y

Toy
Joy

1595 8UUNYTDYANTID
1595 8UUNU5DEANTD
15958UU8528A1579

WINL18eFAaUINg
UNINLIAUTNG
UMINYRYIIVN) TUNTIN WY
UNINYREAIUAFR
UINYIFeURRA
UININYIFBTIER




U1 9 adun 1: Weu unsiay - dquisu 2566

Volume 9 Number 1: January - June 2023

fenemans11sd asumdnd nngn wnIngdemalulagnszasuing,
nszuAsvile

919158 A3.ASRY Yanaines WInedeAaUINg

919158 A3.8Y WAde99 UNINYIRYS1VN AU TUNT

Lamqmsnawssm%ms

Wussalimds ardnwal 3daasna lsaSeuueseudisn
FUsEaIUIY

WUFNTIINTNS gNTTY U7 lsa5gunngsesnsg

Wusin51993 Aayley Aoy 15958UNN85086159

Sogd1Ten TRty Wiy 159158UU850861579

$oUANTION 1RGNN FUNTUWA lsaSeuueseedsin



NIETIVINTTYN I LardRIemEns

Journal of Criminology and Forensic Science

319U NTIAAUITELEUUNAINY

(Peer Reviewers)

A1ANT19158 NAFNTIN ASITNG NAYAT
AENIIANTE To8sNTIEN AT.HETIN WaUsENauda
WAFTIalN ASNaY Agan

WAR3IN Wsnng widy assan

FOIMNANTINTE WaDINIART WIBLWNY gy 1Weil
U110INALEN AEATI915E AT UTEANA UTidlanansa

JRIMIANTIATE WAFNTIWS AT NEYRY ANAUTIA
J8IFNANTIANTE NUATINDNNEYS AN vy
JIANEANTINTE WUAITINON AT.avial ouTuns
FOIMNANTINTY WUMTIeN A3dlTY FaTey
JRIAIANTIA15E 75.801P8 ARFURUS
JRIANEANTITY A5.801 LSedlsanTing
599A1ARS19158 FIRTINTIU TR
599M1AR319158 AS.ASaNTR Tvausednydn
JOIANENTINTE P5.g08 TaueIng

J99MEARS19158 A9.N308) NBIUElYA
FINEANTINTE A5.8715Y WAWN

JRIANANTINNTE A9.8355007 AABNIFIEN
JRIMIARTIAE ATIWE  SuaEnen
599ANENI158 A9.0lNFH WusIANa
FRIANEANTINNTE WIBUINE Fena I5ITIUTNY
JRIMARNTIATENAY WAFITIAN AT.59A Natline
fhomansange Wusimaien nsaqul Aunadas

AYILAIANI19158 TUFTIBNNEN AT.NTTHN NNALTD

AEMEnI1138TAY AT.ATUSYYY gUNTEANg

v a

HYEANENSINGE AT ANTANTUE  SAUI

q

54

HYIEANENSINTE ASLES 15N

e

HYEANENSIAN5E AS.0AANT  Lenad

Y8AE@NI19158 AT.AAWY UAANY

v e e

BAUANENTIANTY WUFITIAON ATSA UNNATY

e @22

PWANEAATINNTY WUAMTINUAN 93.ANT 1nn

e>°

ANUNUAITIVLAIYIF
UNNINYIALURNA
dinaumelulad ansauneLay
PRGN

159N1U1aR1579
URMINYRLUTARA
15983gULNeLIa1INA
YIAUNAEHTYIDIY
NOUEYVINITHITIVADUAIUNAN
1595 8UUNU5DEANTD

1595 8UUNUTDYANTID

1595 8UUNY5PEANTD
UMY IIVA ) TUNTN WY
URMINYALUTARA

LW NINYIALUANA
URMINYIRYUAR
URMINYALUTARA
UANMINYIALVINTE
UANMINYaeAauIng
UAINIREINVAUATAITIA
WAINeNSealanesssing Y
URMINYIRYUAR
URMINYALUTARA
UNNINGRYIAerueium
UANINYIAYTIAR

1595 8UUNYTDYATID
UMY IV AU TN
WAMINNST A 1A 18 501
URMINYRLUTARA

WATINNSET A 1A 18 501
UMY UFIUAFR

1595 8UUNYTDYATID
15U58UUYTDUANTID




U1 9 adun 1: Weu unsiay - dquisu 2566

Volume 9 Number 1: January - June 2023

AYILANERNIIA15E ATLUnTY DugiR IIngaeAlulag
NILIDUNATUYS
HYI8AIEnNI19158 As.ATanual videwusul UM TYAIUAER
AYILAERNI19158 AT.ARREINT Fadunus wIngaeAauing
feomansangg as s ssatad WNINIRYIIVHIARTIYYT
AYILAIENIIA15E AT.0UYT FIAYEIY WNINIRYIIVLIARTEYYT
fromansanged azaans Yaagn’ U INEGULing
fehomansnansd as.e3ne suu WInenaeRalIng
uTLeN ATLERNANA Yy NIUYNENITNIITTD
WU 10N UYI A53uns Aulae 159INIUIAA99
Wusyaaen es3an Avsanas dinnuigaivang i
WU A3.9AT0YN  LEINDA Teesside University, UK
U199 A3.U5UNT YN0 ddnaudeaiuusiudsy
QRN RIS
WU TN A5.ARYY WIRLLEZNEA l5938uue5086159
WuFTI9mIVa Asllsua unduRay dlinauigadnangueinTIa
wndngs as.ula Tans andulimvendmans
NUA3IA03 A998 LAReS lsassuwieiosdnsn
AT.NUA FUIHUNS dinauAagRsTTY
nssluA inwAal UMY NUUTARA
AT.YQMNL Nanemge MNIFINYIWIAUTUTIVUL
arssAusznsng

aaa

NIANTIVINTIVYNINGWALTAINNANEAT HIUNITUTDIAUNWINTENT

L | v a

IneglunsanInguin 1 vasgudaviin1seedeansansineg Thai -Journal
Citation Index Centre (TCI)

NAUNAULATUNITANTANE NI A (Peer Review) a8 19l oganeviny Tudnuaig i w1300
lainsud erfust awagsfus dlainsud o Ransan (Double-Blind Peer Review) o fianiadlunnsansinnnns
oy MINe ez dAIneeans

faughart of aufu 7 Usinglunsanstd \d uanud aufuresd i su mmanesussans sl auad
Tuiuanudn ualifioinduanusuinveuvenasussnnsnis



http://www.kmutt.ac.th/jif/
http://www.kmutt.ac.th/jif/

3EFIVINIT VY I A IR AEnS

Journal of Criminology and Forensic Science

v a ¢

v v
RNYRIINNUN
AENRAINYIANENS 155 8UUNYSDUR15ID

d11neu
dnnuauUd AuslAInerans 15958UL18508m1599
90 3] 7 FUAEIUNTIY SNNDANUNTIU JIWIAUATUTY 73110
Insénwyl/Insans 0-3431-1110
da forensic@rpca.ac.th

a ¢d

NUNN
A NeUl auuduth duaguILIuns
g1Lnaiilad JaniauasUgy 73000

AMUUANITIANUNITET
NIETIINMTEY I ez iivemans lsassuwesesssm Wunsanssne 6 weu ng
InfuiNeunIUaz 2 atu
atiufl 1 Weuunsay - nuigy
atufl 2 1feunsngAu - SunAu

MU18UANIIALENAE 150 U (SIUAIIAE)
= C% a = CY 1 £ 1 (%3 1
AstladAsaundns1y 1 U 2 atu A1ddas 200 U (SIUANTRES)

IsviSsuunesSoscinsod
Royal Police Cadet Academy



Uit 9 atiuil 1: Weu unsAu - iquisu 2566
Volume 9 Number 1: January - June 2023

81991NUITUIENT

1198193N T MINe Az TR mEnT 1saisuuieiossisa laandunisanum
weunsUnaTIA LA I iiAeadeseswiaides feduentaive ngmane GRinenmans
waENIEUIUNIEAsTIN Inedaguiuinsasivinisensyineuaslfinemans H1unssuses
Aanmsanslunguil 1 vesquidviniggredannsaising (TC) lnonesussaundnnslals
mndAfuganmesunAalunsans Jezfesinumsiansanndunseslnermsnnndly
A1v17v1A9NA 13NN INTAIEAn 1T UNITA nwIkazri g udAglunsEuIuNITY ASTIN
Wedaiaiunmamdnnsuinsasiiduiivonfuasiineudeiluissivinms suasdu
Usglovisonszuiumsyfsssunazaruasuguuesuszanvuludiay dmiunnsansdi o aduil 1
Usgdnfou unseu-fiquisy 2566 lsausauunauiiasududaeid oniuazaisely
F1uau 15 Ges wiaduummnuidediuan 12 Fes uazunaiAnnssiuou 3 Seq

YoveUAMIUTdUneIATearUnA I ATIN SN RINEUNS L5 Y LazBuf
Fousunmindidaruusrasasiaueumanlumuiniidetes edaniamsiuidonuas
anszgAnnslunsens veveunansinandilvianunsandeaasnailunsussdiuunamiuuas
iaiausuuniieusulgdidannmunndety uesreveunmansvhausanTinnmse sy iven
wardivenmaninmviuifduiutuiannnuamuasnesgurersasatuimdugudnans
wimswanivdsuGeudisesdamduarusraunsallufunszuiunssfisssumeeg

anineill waduegd rimsansinnsesy Aiveuasiiivemans lsadeunsiosie
wfudssloviungeuynviuidunsinnsuagindn mnddeiauowugviedofivadsznisla
noswsINSMIBuRuasniousuilmnauAniy Wslinsasigaumnaswiuaudeinsves
danuazUszmadsely

FRIANEANTINNTE NUTINON 355% F¥YAYY
UIIBNBNIS




NIETIVINTTYN I LardRIemEns

Journal of Criminology and Forensic Science

H13U8

CONTENTS

A159INUIIUITNNT
UNA1UI8 (Research Article)

nsAnwInsideTInanglAmnaasuazyaidsanisiingUamnaas 1
°1uLwﬁuﬁmi%’ugmﬁwwmmﬂ%?ﬂﬁﬁmeam% AIZUNNEANENS
PUIANTANNI NG

VAU Feuwd war n3In AAaUIne

unsnisdasnusAtunisearsnuseleviiaindeaiunauiansianaaulail 18
Agley sy ez dquh AUNIYAS

FTUININYINTATIRNUNYNSEYIRALALA ¥ luGaAAINNTTUGATANNISTRALY 37
MAvTALNYAEAS ANTAlINNINGIAY AaulasnduudsuLUanguung
a o v
guaniafinedaslulszmalneg
Yuu WANEANA ke ol AuAsadan

MIBATIZRENMLINFEUVNINIEATNTIDABNISNTLIANMARATDBANUEE 53
WU TULYANUTINFUNNUNIUAT

a o

siud inwAad uay aUNG M NILYay

HANENUYBINATNNTAIUANNISUNTSTUIAYEslATA 19 idaaivgnssu 73
Tuuszinalney

038 Yoyoyatanans
N1INAHUAINYNABIVRIITIATIZYTEAULRANaTRa lwTIALAYTS 91
uwialasulnnsi-aaasuuusanaduils

Tysde §Al5Une AAATY gUINYY WA 199N YasTbn

= a ' o E ¥ v ¢
nsfneUsaaussnveslynyluluanunuasUgaualendasganssall 108
BaNAIBULUUEBINI R85 FandaUnInsalnUnuunsZaNgWa 99U
f1g3A Jansndnnalvd uay 57 Ay



U7l 9 atiufl 1: Wou unsau - fguieu 2566
Volume 9 Number 1: January - June 2023

H13U8

CONTENTS

UNAUIAY (Research Article) (sia)

sUsvunsuiledgmenaniindlisuuifinn1sandunsneainganin 122
U538 Juanu uaz daquh AUNIUAs

AMAFURUSVRINSAU YU EUaIuFRUEIuAUNaNN SN TRINEAEnS 139
13UST NIOUND WAy I55% Iuynalvd

N3AATIRINNelRINeAansvasitagsaulaeldinatiaenvisdngeaisaud 171
WUUNTZAUNANY
gneymn Jvde

nsiUSeuisun1silawazdanisideusdmsuvuleanamalasi 171
UTIAOND ALAUSIY WA 9559 TvyIaivd

Y v 1% = - & a v
nsdesiunisdelninazmsaiteanuinedelunisdeviediudieaulalag 187
nsuszgnaldssuunziieunany

(% L

alguuy Navsa Jumed ugeesil ngenna uues algniud eigula

&9 9 L2
o v ey a =

1550 AURLIA WAy WAYA LARFS

«a o

UNAUIVINIS (Academic Article)

a (3 17 A ¥ (4 [ Y s v A
undagntdynuasdaiausuusineadasiunisaniiiunisiuningsu 203
munguuewaniFulagldneundngunedana

555uYey AU war 1359 Fvydnalvd

va o/

A15AANSANAYNAIFENIUNSAIDURNY 215

q

NIANT 0 LUA

%

ARIng1fINa luuszwmalne 228
L3 a = aaa
WAYA LAAAS kAT LININN



NIETIVINTTYN I LardRIemEns
Journal of Criminology and Forensic Science

nsAnnadedinangtimnanasuazaadeinaiagifimeasasTueniud

N3TUgRIANYaINIAIVITRIVAIENT ANSULNNEAIEAT JIAINTAINNINEIGY

The Study of Fatal Road Traffic Accidents and Black Spot Identification:
A Study Based on Data in Department of Forensic Medicine,

Chulalongkorn University

2fu Feauwi uaz n33n dfaUdnde
MAAIANVANENT ALTUNNEANENT PHAINTAIININEHY

Wasin Chaiwanon and Koravik Meesilpavikkai

Department of Forensic Medicine, Faculty of Medicine, Chulalongkorn University

Received January 5, 2023 | Revised May 12, 2023 | Accepted May 23, 2023

UNAUIY (Research Article)

UNANED
Ay o Aaw ¢ A a ¢ | = o A i A aa
nyideaselldingUssasAiiodinngiarununiiuiazAnundadeninasanisidedin
31N UAMAR5195 luwaNuinTtugnsAnueInAIvIdRngmans ansuneaans Ransal
WInenaulul WA, 2560-2564 N153LATIRANUNUILULYDINITNAgURLUAITIAT IRl dmalla
NTIATIERANIRI LR UAkUUeesiua Tussuvasaumagiimans nan1sAnwinuing
AdeTinangURgas19s o Miiamniaiun 281 518 WWunae (80.8%) uazeglugiteny 21-
39 U (53%) gufimnasasausniadulunainasy (64.1%) naugldauuindedinuinigade
% (3 Y A a wa d' I o !
I0ANTYIUYUA (81.9%) ANWULNITNINVDIDUUNNAYUALNANINNEAADNIIATI (58.7%) AILNU
afaziivinliuuniigads @suy (52.3%) ATIINULOANDIDAIINANTITZAUNINNIWNIAY 50
fladnsuosidud (44.5%) uarilgadsn1singdfmgasiasieiun 6 9a Ao 1) dsniudiuwen
U = a Y ) N a a 1
AABIRY 2) auUNTIsUYS Ushadnanuannisaluindfiea wdeulvg 3) auugunsinw 4) auu
W3gI1uN 4 vInalndiuresauudn 40 5) auuiunisaliangiiivinuivsalnaduads
Ulnsifeuunennn 6) daemugiing 1 lneudazyaidsddadenviliingUamalusiugdud wu
was Jadeinuanimuwindey wu auulllidesadingliiiomeasdnuazniennuedn wuid
anvazidearian1sinagURLve

AdARY: NTTATIERAMIVUIRLUT S UTIRUUIABS U, STuvaIsaumaAnilmans, auRive
35195, ALQUAMAIIAT




U7l 9 atiufl 1: Wou unsau - fguieu 2566
Volume 9 Number 1: January - June 2023

Abstract

The purpose of this study was to analyze the density of fatal road traffic accidents
and examine the factors contributing to these accidents in the responsible area of the
forensic medicine department, Chulalongkorn University during 2017-2021. The density of
fatal road traffic accidents was determined using Kernel Density Estimation (KDE) in a
geographic information system (GIS). According to the results of this study, there were 281
traffic fatalities at the scene of an accident in total, of which 80.8% were male and ranged
in age from 21 to 39 years old (53%). The traffic accidents were most likely to occur at
night (64.1%). Deaths from motorcycle accidents were the most common type of accident
(81.9%) and occurred more frequently on straight roads (58.7%). The most common site of
injury was the head injury (52.3%). The recent study found that some traffic fatalities were
related to blood alcohol levels exceeding 50 mg% (44.5%). It had been determined that
there were six black spots in these areas: Khlong Tan crossing bridge, Wongwian Yai BTS
Skytrain area on Thonburi Road, Sunthonkosa Road, Sukhumvit 40 area on Rama IV Road,
Bang Chak Petroleum Terminal area on Thang Rodfai Sai Kao road, and Bhumibol | bridge.
Several factors may contribute to a traffic accident, such as drunken riders, inadequate

lighting, and physical features of the road.

Keywords: Kernel Density Estimation (KDE), Geographic Information System (GIS), Road
Traffic Accidents, Black Spot Identification
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Ad1Ag: MIasaziiauazuaamUszleviniandseiinn1dumesiin, Fearunouansin,
1195n15 Y9 WA kY

Abstract

Online child sexual exploitation and abuse is a pervasive and growing threat to
children, which primarily includes offences related to the production, distribution, and
possession of child sexual abuse material (CSAM). This research examines the current
situation of the exploitation of CSAM and proposes comprehensive preventive and
corrective measures to address this issue in Thailand. Qualitative research methods were

employed to collect data, including documentary research, in-depth interviews, and a focus
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group discussion. According to research findings, the preventive and corrective measures
against the exploitation of CSAM were classified into three levels in accordance with the
public health model of crime prevention; 1) primary level - the prevention of CSAM
offences, 2) secondary level — the control of CSAM impact and immediate response to the
crime, 3) tertiary level — the remedial treatment for victims and the prosecution of
offenders, including the prevention of revictimisation and recidivism. Each level of
preventive and corrective measures involved five stakeholders, namely legislators,

offenders, victims, criminal justice professionals, and service providers.

Keywords: Online Child Sexual Exploitation and Abuse, Child Sexual Abuse Material,

Preventive and Corrective Measures
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Abstract

Kratom and cannabis are psychoactive substances being monitored in Thailand and
foreign countries. During the past four years, Thailand’s narcotic laws regarding kratom and
cannabis were changed. This study aims to demonstrate epidemiologic data of kratom and
cannabis detection in deceased individuals one year before and after the change of the
laws in Bangkok area. The cut-point dates were August 24", 2021 for kratom and December
15" 2020 for cannabis. Postmortem forensic toxicologic reports from the Forensic Medicine
Department of Chulalongkorn University which conducted postmortem autopsies were
analyzed. The factors including age, sex, nationality, cause of death and other substance
use were studied. The result showed a rising trend of positive kratom toxicology while an
increasing trend of cannabis toxicology was also noticed. Mitragynine from kratom had been
detected at the rate of 0-5 cases per month for 7months prior to the change of related
narcotic laws and 4-11 cases per month after the change. Three cases of
Tetrahydrocannabinol (THC) from cannabis toxicology had been detected in the period of
12 months after the change. These trends should be monitored regularly for the purposes

of controlling and suppressing abuse and national policy planning.
Keywords: Cannabis, Kratom, Epidemiology, The Changes in Narcotic Laws
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asUsznevenItILLenilnanewuseos (Tansrisawad, 2021) a1sngunauundussdudniioon
qw‘éﬁa wasn-9-anselalasuauniluea (delta-9-tetrahydrocannabinol) Fadumsandneen
qwé&iaszuuﬂszam waz wAuw1Ulneea (cannabidiol) %ﬂLﬁuﬁﬁﬁlﬁﬁq%%‘Lﬁwaﬂ (Brunet &
Mura, 2014; Ministry of Public Health Thailand, 2020) msmwamwmw”ﬂm’ﬁmmsqu A9
Suusemulaenswiethluusenouems a1sdsnaneangninuisukauuduesdusann 1
(CB1 receptor) Genvannluanssusnufiisrdostuaddymn e1sual uaznisadeuln way
fsunauduesduszian 2 (CB2 receptor) MAgidasiunmsianuvesszuunfiduiusisneg
wazsruulszamaiutate mslitunduiusfunmemada mnldilulsesufinanudsaniiy
F0n97a lsaduasazlsndnunm (Volkow et al., 2014)

nsiAsuuaanguuneeawaaiineatasiuigyululssmelne

nsmvauigululssmalnaisudulud wa. 2477 SUszaianszsvdygadun
wnsAnsw 2477 Tud we. 2522 fuszmeansesvdayalRonanfalilne w.e. 2522 szyfyyndu
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pnandnlilnuuszani 5 (Pongchanthuek, 1991) wazdaneglunseydydiatugasnasain
fuaulud we. 2563 SusgnmAnsensassuguiosszydesnaninlilnulutssin 5 wa.
2563 sytosniiulunnaiguiuasiw Tnatsduldudl 15 Suau wa. 2563 (Notification
of the Ministry of Public Health Re: Reference of narcotic drug group 5 B.E. 2563, 2020) 1u
T wa. 2565 fUszmanssnsassiguiiesssyesnanfnlilnwlulssinm 5 wa. 2565 vy
wiafissansataiifivinuasiinimuavioasadnanudafitudusnania Tnataduldiud
9 ﬁqmau W.A. 2565 (Notification of the Ministry of Public Health Re: Reference of narcotic
drug group 5 B.E. 2565, 2022)

2) swAdeiiatas

Tudszmelneiinsinnnsnanuansianinludidedinegeeiles mhonulfifny
nslifngamans 29 Mmamuiauﬁa%’méﬁgﬂm%ﬂhaLEJ’]58’3’@%iymamawammﬂmimaf\]mama‘w
AnANTITNNITANTA1aNS/TRATNEAERS (Forensic Drug Addict Monitoring Network or
FDAMN) drusuiiusiusindeyanisasiaansiandiandsnismelunismeiasssuuanglédde
1A5INIINITRNTETINITUNTTEUIRATENANINUTRDYAERTAUENSAAATIIR Inenudity
s9m3ied N.A. 2550-2561 aranunsidarsianiin 10.25% 91nvievan 107,563 518 way i
wunltdiadulunn 9 9 uenanidsfimaimenulssidiaiiodaslumsmudaign we.
2564 asranuigulugmefildinnisdmsnnnlsmetuia 36 winsunadeteAnduuszunn
1% wnltugedudndonieuiulneuarlurasfiminsanuiivnssviousswion.a. 2563 ey
ffun.e. 2564 agitussann 1% Tnsfluuiliianas dwsuluiuingaunmumuaslu® wa. 2564 3
nsdmTIaiensEieiintuand n.a. 2563 1iou 4 wih avranuiitnseviouUsyana 40% uas
ﬁ’aﬂwaqﬁ'mzmmﬁaamﬁ 1% Tneduualduit i ud u (Forensic Drug Addict Monitoring
Network: FDAMN, 2022)

uonani :ﬁfﬂiﬁﬂ‘tﬂimﬂWSJV]EJ’1ﬂ’]iG]i’Jﬁ]WUﬁ‘Uﬂi%Vi@iJﬁLuﬁiLﬁE’J%%Gl‘ﬁxﬂuﬂigwmLLEw
fnausine Tud WA 2562 Corkery et al. (2019) warmaizld@nuidnuarnsmefiiestaaiu
mﬂ%’ﬁﬁumwiam’mwmame'qsi’fa%aégqLwi?wa.ﬁ. 2547-2562 WuimuTeeunIeiiisadestu
flunseyion 156 318 awvnnadedindinuinniigadefivanmsldemayussian

Tul w.e. 2564 Jittasopa et al. (2021) IMNUNINIFBLANG LI ANYIAUARN1TABUAY
wensandinsranuluglifivnszviousswinane. 2558-2562 nuimsaanuanseengysainive
n3zviow 24 TEIINNIKITUATT VLA 2160 TeAnidudosas 1 dauvmnisniednulngdo
UAMADIIRT

drunsnensdeTiaiiisadeadiuiyen Tl wea. 2550 Narongchai et al. (2007) 910
winededludlddnsmsldasaninlunismeRasssumiszninedw.e. 2545-2546 luitudi
Suinveuraslsamenuia fnsnsredudunuiyeasluineen 1 sieaniomn 153 518 andy
Sowaz 0.7

Tul w.A. 2564 Tangsermkijsakul et al. (2022) 91NUNIINYIGUTTIUAERNS LAANYINT
ATIVNUANTLENAALUNITNITUAASANTEVINGADUTWIAN W.A. 2563 DAUFDUNNNINUS W.A. 2564
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Tufiuiisuinveuredlsmeuna fnsesadudunuiginielusisen 3 I8N 265 318
AnluSosaz 1.13 uaz 2 $1891NN1SMBRRSIINYIR 127 S1eRadusesay 1.57

TusnsUsgina esanfviussmadsenaldnguuneiad fywlurieiniuun e
msfnwTeudfisumsananuielummdeusasndsnsiasuuasngrneegsiusuni

Tud w.a. 2562 Choi et al. (2019) lafnwmuimasnsiaasywluowsniuesy vin
Wisuilutiadeusnde seming 2 929 w.e. 2508-2550 uay w.A. 2555-2558 Uaduil 2 Aesi
Daadfuizihidaaslnedfulsnude dadumanmanuigulusmenyy wuindiiesdade
FrananiuiasasiaudssUund (Adjusted odds ratio) ¥19NRFININAIIYIINDOUDE 195
toddy Turngidadiudlenansanmuiadedunndaaduasy fouiusseninstuaglainy
AALANE AT T An N sadA

Tud wa. 2565 Jordan et al. (2022) l¢@nwiUSeuiiisunouasuuUangmanesening
Fufl 1 unseu wA. 2557 9 Tuil16 naneu wa. 2561 uazvdauUdsunlaingranesenineiui
17 fanau w.A. 2561 fetud 31 NOWAIAN W.A. 2563 TuuszmALALLIA MU SR TIALLE DS
(Odds ratio) MInTramuATEmdIImeEgInInouasuuUasngrneldntesusiidddymds
muauiadudonna o1guagngAnisal

ada o

521U8Ua5IY
1) UsEunsuazngunlagi
AnvavLATiE NI TRE T Rvkaza sandnludeannalfifvinel o aedundny
mans Pinansaluvineds wazdinstugesndnem a MAAwnsEnIeiuR 15 Sueu na.
2562 4 23 AenA A, 2565 TRuIueAY 1480 AN
2) msiiusausaudoya
mu‘i%’aﬁlﬁmm‘iﬁﬂé’awﬁqL%aWimmﬁi’amam%’agaswmumamwmiﬁwﬁlmﬁa@ma
TAfwine: 1 iuileendugnswdnan o AAamslunsuvanguidungudisia 1 Ydeunazngy
P81 1 ?Jwé’ﬂmﬁmﬁ'ﬂw,maqﬂgmmamLawaﬂﬁLﬁ'm%’aaﬁuﬁ%ﬂiwiamLLazf‘ﬁ’qgmé’ﬂﬁ

(1) fwnszvien (Kratom) Tqadndranadetud 24 dsmey w.a. 2564 uyadu 17
foumsiAsuuUanguine (24 Awnau wa. 2563 - 23 AanAN WA, 2564) uay 1 Indanns
WasuuUasngang (24 39es W, 2564 — 23 WAL WA, 2565)

(2) Ay (Cannabis) Tadatsnandotud 15 Sunew wa. 2563 uiadu 1 Yrey
MM3UABuLUAINMINY (15 §UINAN WA, 2562 — 14 AN WA, 2563) Lay 1 Dudanis
LU?{auLLUaQﬂgwma (15 SwaAw .A. 2563 - 14 SWIAU N.A. 2564)

3) i3asilefldngaa
$189UN13958udua sivludeanilfifivine) o n1advlanYeans Inainsal
unTInendy sewineda. 2562-2565 15T AT eised

(1) newdoudsan w.a. 2564 l3suialasurlvnsil-wuaaiunlnsiuns (Gas
Chromatography-Mass Spectrometry or GC-MS)
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(2) Wwoudway w.e. 2564 1935daTnlasuninnsil-arannging tndeenlndn
(Liquid Chromatography-Quadrupole Time-of-flight or LC-QTOF) kag lasuilnnsiivesian-
unuALLNaaUNINTING (Liquid Chromatography-Tandem Mass Spectrometry or LC-MS/MS)
(3) Woufuey w.e. 2564 1935 dadnlasuninnsil-atenngina Indeevlan

(@) weunatny w.e. 2564 AaUgUuldisanialasunlnnsil-unuauuuaaiun
Insiums

4) nmsaaTeidaya
Joyailauihnisieszimelusunsululasyenidniea (Microsoft Excel) uansnaidu
n3ruaInkTINIUNIATIINUlunT laiuniewmaselalauauuidusavesudasiiion LanNLas

Toyalna 918 YR aUnANITINY kar asanianldiuiieusenineinia 1W0neunanas
nsasusUasnguuneiiieives

NAN1338

1) Wunszvion
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P31 (Few) (Futuanfundnsieuwdaingvuneiui 24 dwnau we. 2564)
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Tunquiiasranuluvslativludoanuin funeuniswdsuwdainguune 1 idumee
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Abstract

The main objectives of this research were to study physical environment supporting
wrongdoing in children and youth in Bangkok and to identify a guideline for developing
physical environment and reducing risk areas. The analysis of physical environment and
field data survey were conducted for risk area mapping through Quantum GIS in conjunction
with qualitative research through an in-depth interview with 36 policemen in Metropolitan
Police Division 1-9, leading to results in response to the research objectives. According to
the study results, in terms of the use of lands and buildings, most risk areas supporting
wrongdoing were found in crowded communities full of deteriorated environment,
inadequate lighting. With regard to characteristics of landscape supporting wrongdoing, it
was found that most wrongdoings occurred in blind spots, areas with a high density of
trees, and areas with inadequate lighting. In relation to roads or paths in an area, most risk
areas where wrongdoing occurred were paths that are narrower than the common ones,
such as walkways in communities with a lot of exits and entrances. Regarding the distance
from a place to a police station, it was found that the distance from a place to a police
station had an effect on wrongdoing. The farther a place is from a police station, the more
wrongdoings are found. In terms of the guideline to develop physical environment, land
use planning should be implemented through appropriate zoning. CCTV should be installed

including adequate lighting and streets or lanes in communities should be well organized

Keywords: Geographic Information System, Physical Environment, Wrongdoing in Children
And Youth
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Abstract

The objective of this research is to study the impact of COVID-19 pandemic control
measures on crimes in Thailand by estimating the equations of determinants of total crime
rate and various types of crimes. Panel data for 77 provinces from January 2020 to
December 2021, a total of 1,464 samples, are used. The estimated results show that

measures to control the spread of COVID-19 by closing places that are at risk of contracting
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the disease such as pubs, bars and entertainment places, as a result, the crime of drug
offenses decreased. The curfew resulted in the crime of property offenses, car and
motorcycle theft offences, and the crime of drug offenses decreased. However, the
announcement of the curfew made a large number of people violating it, which is an
offense according to the Government Administration in Emergency Situations Act of 2005,
thus increasing the total crime rate. It also found that other factors that affect some crime
rates include unemployment, the number of immigrant workers, and being a tourist city.
Their increases result in increased crime rates. While a higher police clear-up crime rate will

reduce crime.

Keywords: Crime, COVID-19, Pandemic, Lockdown
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Abstract

Blood alcohol level analysis is a routine task in toxicology laboratories. The widely
accepted analytical method for accurate results is Gas Chromatography-Head Space (GC-
HS) employing dual columns and a flame ionization detector (FID). By comparing the
retention times (RT) obtained from the two columns, the type of substance can be
accurately identified, and its quantity can be determined using the calibration curves. This
study aimed to develop and validate a method for analyzing blood alcohol levels using
gas chromatography. Agilent equipment, specifically the GC model 7890B coupled with
HS model 7697A, was utilized, along with two alcohol separation columns: DB-BAC1 and
DB-BAC2. The findings indicated that the retention time for ethanol was 1.068 minutes on
the DB-BAC1 column and 1.175 minutes on the DB-BAC2 column, with tert-butanol
serving as an internal standard. The linearity of the method ranged from 5.7 to 376.02
milligram percent (mg%), exhibiting a high correlation coefficient (R* = 0.9999) for both
columns. The percentage of recovery (%Recovery) ranged from 96.83% to 105.76%. The
Limit of Detection (LOD) was determined to be 5 mg%, while the Limit of Quantitation
(LOQ) was found to be 7 mg%. Consequently, this improved analysis method holds

promise as an effective means for determining blood alcohol content.

Keywords: Blood Alcohol, Gas Chromatography-Headspace, Dual column, Method
Validation
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Hodoyfvesszuumaiuomadignssuaiden Bududidodouialuuin Tuaudedldlng
Uinafigngadalinniign fie MuTnanssmzuazaldidndiudu wdiignszuadondnszuy
nmstradeulain waznszatgliddiusing q veesene Tnefidasnsnszareiilivingy fofu
NMSLAIZEDAINAINUIAN ¢ VBITNALUINTIA A ldmuutureiueanosealudon i
glsfinny TumsufiRuasfoifunausiunasgu aldmaaedenanvaendensiifeiuuy
dwmsunsesanuTunaeanesedlulden (Kongmebhol, 1986, pp. 716-717)

Bilflunsnrainszduteanesedluidenivateds 1éun 1) il Feildedefeans
ﬁﬁﬂmauﬁ’ﬁlﬂuﬁﬁﬁaeﬁ(Reducing agent) LU WYULA AlAU Lavueanlan a1unsalikauInais
1o 2) 3™meduail lneldeules woanogea flalasiiua (Alcohol Dehydrogenase: ADH) 8#
v09351 Ao ouledueanased flelasiua LivihuiAserfuwmiueanionedinu uramnsavi
UfRselddndessulelelnsnueauazdmuea 3) Wihaumela FFdEuinsldugaanning
pennMuBAgIfuNTnTI9TUTUTeunurNzngs) 1Wuisfasainlunisujoanu
AAau ansnsalralasInigs wazdsi 4) FBufalasunlnnsl duduisideugegndmiuns
ATraueanegedlunilinymans Tefvedisi fo Liflansfiezsuniunisnsate delduds
91989989151 I9IALEANB80A (Sreeganjant, 2019, pp. 51-52)

2) swAdeiineades

N3AsITTATIisEiuLeanesediae it ualasunlnns il Butuludisans e.e. 1950
afeiuiidoiuninisiumes unsnTvam3 (Vapor fractometry) silaqiiugdniulaevialui13s
wia 8ala lasunns W (Gas Liquid Chromatography: GLC) Tul a.a. 1956 Wolthers loifiau
UNALBTUILNTUENIBVILEA BaNINLBANDBBAYTndY q MeATdanan wdhlunsiam
Usinasedeiteuley weaneged alelasiiua Snadmils seunldfinmsiannsindyaomia
wedia ABUANFAIA (Thermal Conductivity Detector: TCD) Juuarldfusgdiaszoziianil

94



NIETIVINTTYN I LardRIemEns
Journal of Criminology and Forensic Science

Aeuvzfinisiaudindyyasiamayloesluedy Fudlauluasarusinzdiang 14
Usunasegnslunsnsiadnszsddesnin uazlossmevesirluded sinasuniunisngia
Anszaisingn Salmnudenldaduanaminladlooslustuiininnty deun fin1suuls
LAZHAILIADALUIUAINITALYNETT WYTUDa Lodvianlas wodlnu uazlolalnsniusa sanain
fulg Toeldannelu 5 uidl uidnsszautaniientuuming (Matrix) vesdedmsin 990013
Fnieeslnensaingszuureandesufalaslnnsm aunseislud e 1962 madaenaily
léfg]ﬂﬁ']Laua%yuLﬂuﬂ%LLiﬂiumuUwqﬁsmmimmsmaé’wuLLaaﬂaaaéLLazmmUaamﬁammuu
(International Conference on Alcohol and Road Traffic) 4alag@u AN WN & WA IE %1%
81041903 (British Medical Association) wazgnldiiuisumsgrulunisnsimmseiuueanesediu
Foasaustiuduguan Johns, 1996, pp. 13-44)

wdnn1sveitufalasuilnnsi-enas Ao nswenatsiegaiiduasuan Tnowdey
ansuanlfdule udldufan (Carrer gas) tmnlovesansmaniurudldinoding fussase
wanedl (Stationary phase) a3dUsznauvetasnanfiiainuaiuisalunisindaudl wagnis
nsgefrulanfifiuansnety azuenaanainiu LazgnasIvinlagfindyayiu Foyeyroudi
nrafnldazgniudin wazuanseenuiluguveslasuilnunsy Ténvazidufin (Peak) uansiian
yosansuiavedn Tldlunisiedoufiniuaedul ddlunisnsramseduusansgedluiden Foduen
LNUeARENANATUSENEUBUNT T 9 (Volatile Organic Compounds: VOCs) o9
wuldlusegnaden Jaflmnulululifasuisin erafinuandAimaadilndiAsaiuioniuea
ulilanunsateniineanainiuldegedniau vilin1sseuraianain ¥y linsanuszau
weanesodludengsninafiutiaield uiiiagiu visnedesdeduiineng q lifaunaoduisu
faufifanudinng dmunsnsamssiuseanegedhuiden sonuesminadusiuauan
Tnedusvansnmlunisuenieniuea senainaisuseneudunidsemedevindu q Iiduetned
usilumaiiinermansuds Semafiduusilildmeianeduiglunisnsininses eusslovd
Tunstuduna Tnefinnsanlasunlnunsunisuonveoniueaaini 2 aeduiilisudiouty 39
sranusaenunadild Wldszneunsfinnsanadldesnuiula wanduiisensuunnnina
nsnsaTasenldinnaeduiifien (Okorocha, 2014, pp. 220-228)

Bernal (2012, p. 206) LA MUMILSIAUNSTULAEIAUNNIATIAT YA sUSENOUBUNSE
ssmeielngdsuialasulnnsiionae HaRumisusd a.e. 1975 auiiad a.A. 2005 wudn
Bnseraleneidnlngazlineduiifer uasliuesifalnsmueailuasunsgunisluy T
nsnsaseghudonlunulszsniu seiniegefiiuinanauiidddiauassegadonan
aw lunsalfnegradonanan deflnnivn viefleuuniliSe Bas vsesluan axvilimsaany
wadvianlen uesialniniuea lolglnswiuea wazuedlnula (Boumba, 2008, pp. 133-151;
Sharp, 2001, pp. 631-636) lag Behnam (2010, pp. 311-316) lavinn1sAnenseAulenIuDalay
uesifalwsnuealuidonainan 1w 300 an nudn Adevesussdalnsniuoalummiiiing
AMziiud Wity 8.31 Sadnfuesifus uazwinfu 158 Sadnfuiesidus Turmidslsiding
amzi femgd vesdalnsnueauarlelelnnueadslimuzauiiedlfifuansunsgn
aelu dmsunsasamssiuueanssedluden mszduansiiawnsafatuedudensiots

93




Uit 9 avuil 1: iou unsau - iquieu 2566
Volume 9 Number 1: January - June 2023

uazariinadon1sdunUinuLeanesedludenld Jsmswdsululdarsunsgiunielusiadu
w1l feaunsinuiveesdnsuimanisunien Ussivmaanigeinini duihnisinu
sﬁa;dawamim’mLﬁammﬂﬂwmmﬁfﬂﬁuﬁﬂszaummﬁa%ﬁmﬁawé’ﬂﬂ 8 U 9117U 2,880 518 W@
WU asRlinumesidesiimuealudennnite warliinismasesuieuiisuameainves
vesifalwsnueaiiousumeside3damuea feaduty 150 fadnfudesidus 1w 20 4
wuin wefialwsnnuea Ifenade 149.9 fadnduesidud derdrudeuuinnsgiu (SD)
FuUseAnSvaan1suUsUTIL (QV) wagAAuulsUTIU (VAR) AU 3.48, 2.32 uag 12.09
pudiU dumedieiiomuea ldAinds 149.75 Sadnfuedifud fedudswuumasgiu
AdUUSEAVIBUINSWUTUTIU waEAANLUSUSIU WU 2.24, 1.50 way 5.04 mudsu Taglst
foaguin weside3dmiuea Wuarsunsgrunielufiesgaldlunuussdeldlusuian
(Canfield, 1998, pp. 1-5)

521U8UiFINY
1) vl
(1) \3paufalasunlnnsil 8ve Agilent Ju 78908
(2) \3euenaily Bvie Agilent U 7697A
2) #@1siadl
(1) @1301m351UeNIUDA (Ethanol Reference Standard Material) %o LGC Dr.
Ehrenstorfer §14 DRE-C13223000 Lot. No. G993090
(2) wedideidmuea wila AR insn B8 QReC Lot. No. 190722-0223
(3) \doauny (Defibrinated sheep blood) Fo9nisiudiundiinoalauenluafiad
1ia Aglunisinsendieg1anTuTuAIng 9)
3) Jangunsal
(1) fmiedyaaviaanlossludu d1uu 2 i
(2) Pedutylln AU-UE1 (30 W5 x 0.32 Tadkuns x 1.8 lulasuns) wasid-Oio%2
(30 wms x 0.32 fadwns x 1.2 lulasiuns)
(3) gunInisiauenAdawt 2 119 (Unpurged two-way splitter)
(4) medutan (Retention Gap) ¥u19 0.4 x 0.45 Tadiuns lWraseningunsalse
LenARdNY 2 19 AuduRnasAIeg1e (Inlet)
(5) lUUndnlud® (Auto pipette) vu1a 200 lulasdns (dgadiegaiantazans
wnsgIunely)
6) whdlulnsiau lelasiau wagenie (Air Zero) insamnuuIansas
(7) ¥IufI1u559H0619 (Vial) drvfudaiaIesianaius vuInUIuIAsAILY 20
fiaddns nieunUnezgiiiunuuuruiunuialauafeunudulaansieg sl iagmnnaey
4) annziAtasile
anmzmshauvesadesieufalasuilnni-enads faudasnain mnewmnnis
191U (Application note) vosuTEv Lodtaus aluladd (Agilent Technologies) 5%a 5991-
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8206EN ey 5991-3671EN (Abercrombie, 2017, p. 2; Boswell, 2013, p. 2) q518a8L090 A9

wARIlY M157197 1 hazmAISI9n 2

A5199 1 @NENNSYTNNUTDLATDILNE AT NATT

druiiusuns AR e
gaunildudneiegna (Inlet temperature) 110 NGRS
AUAUEIUANAIDE (Inlet pressure) 24 Uausirens1eiia psi)
dndiunIsLENTBIEIUAAAI0E4 (Inlet split ratio) 10:1
gaunilau (Oven temperature) 40 DIA LAY
9auNNIAIUATIIA (Detector temperature) 250 DIFA LAY
snsnsinauialalasiau (Detector H, flow) 30 Nadanssouyl
dms1n1slnaeinie (Detector air flow) 400 Jadanssiound
gnTnsnaniausuunss (Detector make up flow) 25 ladanssound
A1519t 2 dnznsiuYeLAsuanaIUY

daudiusuns ATing nu2e
aumnnigau (Oven temperature) 65 NG
aunnigu (Loop temperature) 80 9ALTALT Y
nm3uiuannagu (Loop equilibration) 0.05 U9
gaunnianedssofieeng (Transfer line temperature) 90 NG
1181N152AAIDEY (Inject time) 0.60 U9
AUAULANLAAYINFIDE9 (Vial fill pressure) 10 Uoussonsnain
gnsINIsivauiauInsioens (Vial fill flow) 50 Haddnssioud
naUTuANNavINFI9E1e (Vial equilibrium time) 7 W91

5) NISAS8NA2DENS

(1) arsumsgiuneluy wesidesiomiuea anududu 0.25 Wesidudlagusung

(%v/v) WIBULAYTINBSTEIVINIUBA 0.25 NSU AELAIBITINATEY 4 Akt USuUSunshu

USUUSUIRSIUIN 100 Dadans seunuseantesay (Deionized water)

(2) @9BUNIITLMBINYNINAFBUAIUTWNIZVDITD LAKA WNIUBE, kadlnu, toly

TNSNUBA BATUBTUANINIUDA LASEUNANUINTU 0.25 %v/v Wedariinay 0.25 NSUAELATEY

FJwAdoy 4 FkrUe kaUSuUSEIRsTurInUSUUSLIRSTUNA 100 faaans mgulUsiaanlesau

(3) @15UIATFILBNIUBAFMTUNTEUNTINUINTFIY 6 AUTNTY 9 5, 10, 20, 100,
200 kay 380 HadnsuiUasidus failotaasalamududy 5.70, 11.60, 19.80, 92.83, 202.70
way 376.02 Taandulesidud anuasu leslduirdsemnlessulunsiesay
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@) FegradentiBueniusaiinnududu 2, 5, 7, 46, 48, 147, 148, 300 wag 301
fadnfuesifud winilaensdivasinssuieniuoaiedsstanaton 4 dunts wduu
Usuesmeldonunzluvininusuinseuin 10 Jaddns

6) 5ATITR

lUnanluiifigaansuinsgiuntsludsuing 200 lulasdns Tdluviawiiussy
Fe8ns yuIn 20 fadans musemsgaLdendegsfinaduiuidosnTagey Usumg 200
lulasdns laluvandy Unshezafidenliuivainlaes udnhluasiadesiziviui

7) MIMAFIUANNGNABIYIITIATIEN

(1) Asnagsualuldunswazsfide (Linearity and Range) lnaiiAs1e
41588a1811NTFIUNINRAAININTY 6 S8aU loun 5.70, 11.60, 19.80, 92.83, 202.70 uay
376.02 Sadnsuodidud S1uausEiua 3 91 wEeNduTUSsET AL LT uYeEns
ey ueUeatUShs LTl TN

(2) N1INAFBUAIUTWNIBURIIT (Specificity) LAELATEUAITUINTFIULONIUDANY
wesideiiamiuea wazlinmymiuea, wedlny, lelglnsniuea wazuestialnsniuea ualily
JATIERPA1LIATTUNITUEN VDI TUAREYTA LarAINITHENVBIIN (Resolution)

(3) MsvadeuTasiinvainsnsany tnewssusegradeniinnududy 46, 147
waz 301 dadnsuesidus tlunagounnududuas 10 91 AurmsAads (mean) wazan
Deauunnsgu ahensminasgiusenineaieds wWnu X) dudndeauunnsgiu Wy y) e
mAndoauunsgIureInNdindud 0 (S,) udimumamasigeinsanulfaingss LOD =
35S

(@) A1INAFDUIATINAYDINITATIINULTIUSUI Taga1uiial LOQ MUy
(Predicted LOQ) 91ngn3 LOQ = 10 S, uaztn3sudegsidaundudy 2, 5 waz 7 fadniu
Wosidus Ulunessuanududuas 10 81 wdamuameauwlugwasauiiswo ez
AN

(5) MInadaUALLY (Accuracy) TnewnSeudieg1adondissfuanududy 46
147 uaz 301 fadanduesidus dhlunageussiuaududuas 10 81 Tuastudeadiu (Within
run) WAIMIUIMMNSBEaYNSAUNGU

(c1-c2)

%Recovery= x100

a3

il Cl = dandegiifuasinsgiu
C2 = Aandetadiliiia
C3 = At TINATEIUTLAY
6) nsnageuAMuLiies (Precision) Tnam3susieg1adandissduaududu 46,
147 wag 301 fadanfuesidud thluneaeusedumnududuas 10 erluasiafiondu was
nagauaududuay 2 41 $1u9u 10 Fu (Between run) udaduaumandsuuuunTgIy
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UNNS (%RSD), A85ING 81540aA iUy (Predicted Horwitz RSD: %RSDr) kagANga35usy
(HORRAT) #38dn3s1dugasing (Horwitz’s ratio) 9MNgN3

% RSD

HORRAT (Horwitz's ratio) =
Predicted Horwitz RSD

Tafi Predicted Horwitz RSD fudaananngss

9%RSDr = 0.66 x C1°%

Tnefl  C = snsrdrumnudiudiu (concentration ratio)
MMAUALNUIINITLBUSU FBSUSN < 2
(7) MINAERUANNAINU (Ruggedness) LazAIUNU (Robustness) laailpsaufioei
Foafiszauanududu 48, 148 waz 300 fadnsuesidus iluneaaussiuanududuas 10
R 1gyN1SLUTHUTIEUAINLANANVBINANITATIVIATISATENTNEVAABY 2 AU LaTAIIY
LANFNSTBINANITNTITIATIEY WednmsuSuiAsuanmgiivedou (Oven) 0 40 ssriwadoa

] a A a a o ' a I3
Ju 50 esrwaded waviilefinisildeusiinueaninussydegiainviawuudduiduviniuy
HLNEE

NAN15338
1) wansnagauaUludunsasige
nuAuFuusidnwazidudunsinaandiesids 5.7 - 376.02 fadnsuilesidud
wilunoduyd AT-Tied1 uay AT-T102 Tnefldduusvansnisdnaula (R witfu 0.9999 fauand
Tunndl 2

BACO1-FID1 BACO02-FID2
2000 ¥ =4.3624x+2.7085 2000 = 3018k + 1.8574
1500 R? =0.9999 B 1500 R2=0.9999 &

1000 1000

area ethanol
area ethanol

500 /E/ 500 // /

) IE/E’ 0
0 100 200 300 400 0 100 200 300 400
std concentration std concentration

AW 2 ANUENRUTTENINANUIUTUYIETUIATFINA VTR TIEIUNUTLATN

2) HANISNAFDUAININNIZVDI
ANUNTOBENTNNVDUDNIUDALALNBTLTLTTINIUDA 8ONINANVBUUNIUBA, UDTHANTN

[

1498, lYlNsN1UDa wazwadlny 9egaTaLay Fakandlly NWA 3
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800 800- g
700- g 700- 2 E
i, B3
4 -2 500 NE 3
- AE I
400- E y o~ 400- g 2
=25 €] s %‘ <
300- gs8 ||l 300- 28 2
£g 2 || ( IR 8
200- 2 2 A [\ 200- g 2 f
100- § { {L 100- A \
2 LU . 1110
02505075 1 12515 1.76 2 22525275 3 02505075 1 12515175 2 22525275 3

AN 3 NSHENANVBUENIUDANUNNVBUUNIUDA LlYlnsNUea WMasBesUIMuea
YBSUANTNIUDD LAZWATLINU EUINIARANUAT-UT1 (218) wardU-Uwd2 (1)

3) WANISNAFIUTAIINAVDINITATIINY
! ] = o 1 A P oA
N91TERI19AR8E (LAW X) NUANUEIUUNIATFIU (LAY y) INBRIANUEILUY
UINIFIUVOIAULTUTUN O (Sp) VOIRIDYINADANAIULTUTY 46 Me% 147 mg% waz 301
me% Audduaz10 41 Iadunsidsuanddy ami 4 uaznmd 5

3 ¥ =0.0076x+0.0524
R?=0.9973
3 /0
2
22
/ & BACO1-FID1
1 —— Linear {BACD1-FID1)
1 e
0
0 50 100 150 200 250 300 350
mean

a A =

AWA 4 nFMsEniNAedeiuALTEULIINIEINAINARENUAT-Tio%1

BACO02-FID2

3 y =0.0079x% + 0.0399
R?=0.9999

]
1 / ¢ BACO2-FID2

——Linear (BAC02-FID2)

0 50 100 150 200 250 300 350

mean

o ! ! a o 1 oa v faa a
NN 5 ﬂﬁ']‘l/\li%%’ﬂﬂﬂ']Laaﬂﬂ‘Uf’nL‘UEJQL‘U‘Ull']ﬁﬁirluf\nﬂﬂ@aﬂu@‘U-‘ULEJ‘UZ
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[

ANUITAITAVDINITATIINU NNSALANNADAUUAT-TLeR 1 wardU-Ued2 1o fedl

LOD (AT-Ute%1) LOD (A T-Ute%2)
M Y = 0.0076X + 0.0524 Y =0.0079X + 0.0399
e S, =@ Ydfix=0 S, =Y fix=0
§au Y = 0.0076(0) + 0.0524 Y =0.0079(0) + 0.0399
laAn S, = 0.0524 Sy = 0.0399
LOD =35, LOD =3 S,
= 3 x0.0524 = 3 x 0.0399
= 0.1572 = 0.1197

4) NANISNAFIUVAINNAVINITATIINULYIUTU8
o IS o w a 2 (Y fsaa A IS aa A =
ANUIUIAINNAVDINITATIFNULTIUTUIU IINNTINUBIADANUAU-ULBT 1 LazAU-ULDT2

Taead
LOO (RU-Ua®1) LOO (RU-Uta®2)
LOQ =105, LOQ =105,
= 10 x 0.0524 = 10 x 0.0399
= 0524 = 0.399

1H19991ANUI1AITATITATDINITNTIINY WALAITATITATEINIIATIANUTIUTU T
il Fszsuiidnaulvunn definnsanmuhuazUssansnmusaedosdioiuiaswdd Savh
nanpaeuAsEesival FenseSeNasIIRsTIueTLea Tienaidudusedus Iiud 2, 5 uaz
7 fiadnfuedidud thluneaeuanududuay 10 91 udIFUIMMAIANLLILLALALLTES
yesusiazAIiniy Unngiwsslinufinveseniuea Aszdunmudutu 2 fadnsuesidud
duitsysunududy 5 Sadndudeddud wuiindaun nan1sUssfiuAaTisse IRl
g@oalaANasLIN WinAU 0.5192 wag 0.5570 MUAIRU (NEUNEBNSU 835UIN < 2) WANUIIAI58E
aznISAUNGU WA 88.45 waz 89.19 Fsliiiunainiseensudl 90 - 107 dmSuarududud
seeU 7 Dadnsuuesiiud laa1easusn windu 0.3103 way 0.3811 warA1308aznNISANNAUY
Wiy 104.18 way 104.38 MuddU esuinaeinisensunanuwsiuLazAafios fauds
aguléin Fnnaeuiiiiindadiiavesnisnsanuiissduanududy 5 fadnsuuedidud uasd
FnsrfnesnisasranudalSnadissdunnututy 7 fadnsulesidus

5) NANISNAGBUATHLLY

WuinAndearn1sAUNaU irududui 3 svdu ﬁmagﬂuLﬂmsﬁmiaam%“Uﬁ%’aaaz 90 -
107 lnedlenagluyiesening 96.83 - 105.76 sauanslunsnsi 3
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M1519%1 3 A1SepaznIsAUNaUT LI 10 91 IAududy 46, 147 uaz 301 Radnsu Wosidud
Al Aade Adudonuunnggu wazAndonuunnsgIuduivs

aU-Utad1 aU-Ulo®2
. y ANty (FadnSulasidud) AUty (Tadnsuilasdidud)
N 46 147 301 46 147 301
1 95.2843 104.0497 101.8126 97.0337 104.5453 102.0852
2 96.0317 104.2388 102.0248 97.1174 104.2646 102.2885
3 96.5813 105.1906 102.2471 97.6920 105.6789 102.0229
4 96.8117 105.2716 102.5618 98.0961 105.7731 102.8390
5 96.9270 105.3786  102.9960 98.3963 105.5068  103.2457
6 96.9517 105.5300 103.0171 98.5163 105.5360 103.2863
7 97.0748 105.7999 103.1101 98.7691 106.1856 103.3853
8 97.1265 106.0111 103.6304 98.7933 106.4791  103.8472
9 97.3498 106.3266 103.6497 99.0113 106.5381 103.6630
10 98.1741 106.9103  104.2925 99.7180 107.0623  104.5883
f'i"ILQ’SEJ 96.8313 105.4707 102.9342 98.3143 105.7570 103.1251
SD 0.7701 0.8738 0.7873 0.8464 0.8713 0.8258
%RSD 0.7953 0.8285 0.7649 0.8609 0.8239 0.8008

6) NANISNAFDUAININYS
NANSNAFDUAIULNYT BT9NISNARDUBUUATIALINY WAZANSIUAINENIEAU NSEAU
ANUTUTU 46, 147 waz 301 dadnsulasidus wanslu m157199 4 way M15199 5

M15197 4 TRYANTITNAABUAIUNLILUUATIIREITY

Au-Uiad1 fu-Gied2
. y AMALTNTY (RadnTutlasidud) AMUTNTY (RadnTulasidud)
I 46 147 301 46 147 301
1 43.8308 152.9531  306.4558 44.6355 153.6816 307.2766
2 44.1746 153.2311  307.0946 44.6740 153.2690 307.8883
3 44.4274 154.6302  307.7639 44,9383 155.3480 307.0890
4 44.5334 154.7493  308.7109 45.1242 155.4865 309.5455
5 44.5864 1549066  310.0179 45.2623 155.0950 310.7696
6 44.5978 155.1291 310.0816 45.3175 155.1379 310.8917
7 44.6544 155.5258 310.3613 45.4338 156.0928 311.1897
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AU-Utad1 AU-Ulo2
. y AUty (HadnSulasidud) AUty (HadnSulasidud)
T 46 147 301 46 147 301
8 44.6782 155.8363 311.9276 45.4449 156.5243 312.5801
9 44,7809 156.3001 311.9856 45.5452 156.6110 312.0257
10 45.1601 157.1581 313.9204 45.8703 157.3816 314.8108
FhLQ’s?;EJ 44.5424 155.0420 309.8320 45.2246 155.4628 310.4067
SD 0.3542 1.2845 2.3699 0.3893 1.2808 2.4857
%RSD 0.7953 0.8285 0.7649 0.8609 0.8239 0.8008
FOSWIN 0.5360 0.6651 0.6840 0.5803 0.6614 0.7161

M990 5 JaganisnaaeuAiiganaTussan i

Ad-tiad1 fu-Uiad2
. y AMULTNTY (RadnTulasidud) AMUNTY (Radnsulasidud)
I 46 147 301 46 147 301
1 43.4745 150.8248  301.2859 44.3651 151.3397 301.9796
2 43.4659 154.3539  305.4303 44.3914 1549586  305.9503
3 43.4492 154.2155  302.8101 443711 154.7872 303.7014
q 43.3126 152.8696  301.4425 44.1401 153.6886 301.9683
5 43.3451 149.8423  299.5227 44.1609 150.3233  299.7336
6 42.1470 146.6794  294.7136 42.9665 147.6731 295.5874
7 43.0728 152.3149  302.2765 43.3910 1529035  303.2138
8 429471 148.1969  295.1867 43,7772 148.9009 295.4733
9 42.8389 150.1906  300.0823 43,7199 150.9190  300.4302
10 43.0220 149.4580 301.0582 43,9895 150.0486  301.8609
ﬂ"]LQgEJ 43,1075 150.8946 300.3809 43,9272 151.5542  300.9899
SD 0.4092 2.5305 3.2883 0.4695 2.4665 3.3518
%RSD 0.9493 1.6770 1.0947 1.0689 1.6275 1.1136
FOSWIN 0.6336 1.3516 0.9786 0.7155 1.3126 0.9958

wuirlunsnadeuluuaTIIAeIfY AAnsataldfiseduanududu 147 uag 301
fiodnsuesidud eglunasigeniiaasmeaunis Tnsfuultunafugatuluraaiegnadiy
flU oradunasnannisEiiesgilurasiiannzveaniesdiedilinsdivieduguvedyya
(Baseline) §slsisnuFeud aehslsfiny Agesusy Adwnald nuiriegluinasinissensufe
gOsUIN < 2
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7) HANISNAFBUAMUAINULAZAUNY

NSNAGBUAIILAIMNY 19 3 Uy TELA N15IUIBULTEUAINNLANAIYDINANITASIA
Anngiidefimadsugmaaey 2 au matsuiisuiefinmsusuasugumgiivesdeuain 40
perwallea WU 50 asrwalys LLazmiLUﬁsmsnﬁmsuawmmiﬁ;é‘f'saa'wmﬂmmwum%mﬁu
awuUdnde) Tngldfegiadendissiumududu 48, 148 uas 300 fadnfuedidus e
Uszifiusenuudusazauiisdlaefiansanaindeuasn1sAunadu wazagesusy udmuiina
MsMAERURULNAEINSERLSUTIMIA
d5Uduazanusnena

nswauAsesed fanusrasdiitelilaiinsnsalnssisysunoanssedludentildly

q
=Y

used Alianuiidefonsnduiiveusuluanugndestesanmsnsaiinseidiuuiniy
naunuAsiAngaduiuuaeduiifer uagldinatlunsnsandmsgiuiuis 15 uitdeniean
s Fesnsidsuansinasgrunieluainifu fe lolelnswiuea WldinesiBe3dmuea 33
Anpiiuunedly aunsadudunafisuiuldsening 2 Tasunlnunsy villvidulaluaugnéies
YOINANTATINATIRLINNTY wazdemaluladufsravinineadosionazvendng
fuatetu mldannsoansveznaimsnmlnszindeidios 4 wildentswn Weusuigns
Puudnirduiou 4w lnsieniueassUsingfinfinaivssuias 1.068 uag 1.175 undi lu
aeduil AT-Oiod1 uagdt-Tod2 mwddu lnservazaamndeuldtiadntosainnisaen
Usznaugunsalseninnisaeuifisuindesiieviefinisivasunedu siadl vinnuirfiany
AamLAAeuLNnUnA Sududiosdinmsmuaeuifindusiely ludiuvesnanismaasuaugnded
1993 NUIABNTIvieTedl daugndesazutugilunisnselinsgissiuieanssedly
Fon Inedsnsfinauitumniiausimelunisa sauenansiidomnisinget Saaanudu
Fumss mnuwil ANILTEs waznsnageumamy egluinasiniseuiu dAdadainvesns
ANy WAy 5 Jadnsulesidud uazA@indidnvesnisialisUsuia wiadu 7 fadny
Wosidud Ssegluseviiiivmeronismeaousegng fafu Fnsanainneiiiamumaizay
fashluldlunsmsnralinneiiseduieanssedludonuarenunanisingei Tnefidons
se¥sfe msselviedeafieagluannizasfineuiiun1sngiafins ey uazadsAufIegsrIUAy
AN N1l (Intermal quality control: 1QC) lugdiuvesnismaaeufiags Lﬁal,flumimmm
ANNINTUNTZUIUNITATIVIATIEN

YOLAUDLUY

uonnnldasiamszdivkeansgedludonuds Fddeunsahlvldnsainszimans
ﬂ&j:umiUwﬂauéuﬁésmadwmﬁm%u 9 saudan1snsiadia sz ilufiegasindu 9
ueninilonnniden 1wy 330 wanawn thiugnan uasdlaansld wikedldansunmsguidluiuses
waznTIndeUANLNFesesiT e ifindy luduesnsiauiBnsmsodnsesiaded
TUsinadonmogauaransinnsgrunielu ogrsay 200 lulasang naufuludadiu 1 de 1 3
auUnfinisfiuiiegnadendfiodinsianiviinaueanssed asifiuuszuna 2 faddns 3
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nsdlfinnienesinausnlirniiunsninnsgiu wievidilunsdlfialsdiunasinseensunis
adafldauauamnmlutunounsieney egnslsfia vansdoranufediudoniidmeai
Usinaudosauunuliifismedmiunmsnsiadesieisiede 2 $ild wazenssndudesanusuna
fegnauararsuasgruneluasudndiutesionadeniilatu fal madensinegnuas
n1sanU3unafiegne geuilnansesnuden1fingaaiinsiziils 3eaasiinis@ne vy e
Wiguleunanini1siieananseanlsuiumiedg1samely Tudiurein1ss1g9Iunaseau
weanasadluideniinsrataldanaedudiu quiinermansnmsunmed 6 vay3 donthendi
as29¥ldanAeduAT-Tled2 wfwInAedsaInnsih 2 91 wavfiansanlasunlnunsufile
MnReduAT-0108 1 WefuduIsudieu sl osanranisiumumauldulusuvesnisa
MnAedulind-Tied2 leAdinnindntes sgrslsin nsindulathmiinsaialdanaeduiin
ffjmﬁwmmuasﬁmmmaﬁ WosU AN TUAALINAINTONITU LRI UTUNRAZAI UL ZEY
YoeslURnstee mseiaudindBnisnsialieseiaglisunismaaeuaugnsieudana iy
el fURn1sazAealinseuiun1sAIANANAINYRWeIU]URN1T dn1sdnanlusunsunis
NAFBUAIINTIUIEY F20HITN155UT0IAINAINITN0IUJURNITAIUNINTFIU 1SO/IEC
17025:2017 Faagsdudruasuiddnlunsaiesenudonu Tunan1snsadnszsidae
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UNANELD
av adao =l =1 a 1 1 ] [y} = 1
ﬂ'ﬁ']"i]BuuﬁmﬂﬂigﬁﬁﬂﬂUﬂqiLﬂiﬁl‘ULV]EJUU?@JWMLL?ﬁ’Wﬂua'Ju@’N 5] UBDIIYNY LLa%LLiﬁWGﬂ,u

q

Y 4:4' P Y

Jyiigusazyiniieniediondosganssmidianasausuvdensiamessdiendaninsalnluuy
N3218NG1U (0adidn/daend) lneAnwriafiyduiu 5 vila laun Aufudnwn (Tridax
procumbens), AURNLUA (Alternanthera paronichyoides), #ulugs1u (Mimosa pucida), #u
U&estnun (Echinochloa crus-galli) wagstussun (Chloris barbata) Miufuiiwinluyngfinia
vosUszmAlng nuanuuiaudalad lneidusedieifidn 13°51'26.8"wile 100°06'20.7"nz Yusen
Jarinuasugy Tudnanauseuuwey JATIEineadaneIsn1sIATIeRALRUTUTIUNNALREN
Fiseuiedfynneadif p<0.05 wamﬁ%’awudwﬂ%mmLL'ﬁﬁwaﬁuaqi’%ﬁ%ﬁy’q 5 vila Tudruhvaiu
5193aAaU (Si) danuuansieiuegeldudAyneada sunaussigludiusn dwiu wazlu Tu

q
a I (Y |

a A = = = | [ 1 =
yHaaREIA Y wulswunili@on (Mg) AaniTu (CL wazrlwunadun (K) da2ulanma19iuag9l

L% ] aaa s

fodamneadn anmsitedasuldin lunsussgndldmal@inermans ussnda nouanansn
vhanlfuenviinvesivfivoonaniuld annsathuuenuezfegvesiiviionsszinisdna eu
Ugn v3edansegiianguune vieldlunisidenlesnnuduiusvos]fosasde fidemes waz
aniAnmnld dwuTnaussiquuniiden aaeTu waslnunadon Aazaueyludusiig o

aunsoldienleadansainssinmeieiiuanin wasUssunmsinluluiunianuiiinme e
AdAy: USunauussne, Juit, wadidu/Bfend

Abstract

The study aimed to compare mineral content in different parts of weeds and
minerals in each weed species that growing in Nakhon Pathom with Scanning Electron

Microscope/Energy Dispersive X-ray Spectroscopy (SEM/EDX). Five types of weeds were
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studied: tridax daisy (Tridax procumbens), sessile joyweed (Alternanthera paronichyoides),
sensitive plant (Mimosa pucida), barnyard grass (Echinochloa crus-galli)) and swollen finger
grass (Chloris barbata). All weeds grow well in all areas of Thailand and tolerate drought
well. Plant samples were collected at 13°51'26.8"N 100°06'20.7"E in Nakhon Pathom in the
middle of April. Data were then statistically analyzed using one-way ANOVA; the statistical
significance level was determined at p<0.05. The mineral content results of the five weeds
in the same part showed that the elemental silicon (Si) was significantly different with
statistical significance. Comparing the mineral content in the root, stem and leaf in the
same type of weed, magnesium (Mg), chlorine (Cl), and potassium (K) were significantly
different. From this research, it was concluded that in the application of forensic science,
silicon could be used to separate plant species, identify examples of plants that may be
illegally cultivated or traded, or link the suspect, the victim, and the crime scene. The
amount of magnesium, chlorine, and potassium minerals accumulated in various parts

could be used to link the force acting on broken plants and assess crime scene entry.

Keywords: Mineral Content, Weeds, SEM/EDX

unun

v v o a v o = 2N o v & Al v & a
Afnende1y1dndn1sladigmeend Tnednewmadnd ldlunufisninmseusiim

=

TndAsafiolntsaenangdy Sonaituduvosiivhnseonulneiignssrhanuiinenalalés
mié’ammiwé’ﬂgmmmﬁ vdngIumangnumansfaadeonuaniudeivaedudulunisdi
fufifAougld vielunsdififunisdnasunseyianufin wu nsdnasuigniivfinnguane n1s
dnasudalimariu Wiasughe Afinseonngmneduases sududesiinsnmeasuiudusia
oy ioldlunsidundngiu vlinvesussn duly esdusznouveswadiiy drundusidud
ddey Aagtrevenvinvesiia wasddelunsasyiulavesfisusariln fasgdulnunnsiaiu
Tuusaguiild

Tufluflusazqiniavesszmalneusenavludefu Audisedniu daalidfivd
wiivTneglutsemalnoudasduivvdafiotu uideldsuaseimnsinaiu esduseneuves
wismanelufindeideunnineiusne Sfuudfiviaiagdulaluiuiisg 9 Sdquinvusians
voanues Woinsdlugiaawiififfisnszaneiusegitiluenavilituduvesfivdinisiaund
dld Fensidutagnenuiiniefidusumadnfsanuiivadusasdiglumadoulomdngrumia
Ingneans dodssduaniunsalluanuiidamald fansdfnueeluil

Coyle et al. (2005, pp. 606-612) lgsrearuninilslulszmaldniu fnsseaunusis
mijqanﬂwﬁauauasﬂuiwﬁﬁ?z'fqmm'iﬁawLﬁmmﬂmwuué’wﬁ \flosannTadeundessasda
wuvdsanufuuinalnddusausmmn willosavssynduriulinuinmdgeanndn vdsdugnsem
agvazduanULAYiY (nalvessuazaiduany) Tudunuvense asrvaeunuinduiivluana
Solanaceae Aslilldfwdinuldmussumiluuinudu iedumesaasiBennuimdiduesiivd
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finannnsnsenueguusUinatulafiedamniiulsvana 3.5 wes Jadululfeniiaudiiu
otjuuauuIsiurunsyaeduldild ddulldlumansnid Aevdeanimnasnanduuuenans
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vosmdanidunasinnisnsenunsziiousggunsitazaulndnvaaseliveniumisneings
Hulsnduadh wasiaeneneusndaemeandeuniiniuga

Norris & Bock (2000, pp. 178-181) l#s18auiamsldudngruanidulevesiizaindy
nsxdosiaudreduuszmunouinivglasnsadeuaingaanstluanuiiiamg lunisneaddn
n3ndwuinidesasdoiiiulsalasiiu (Crohn's disease) dldaziAnnsusiinundiilefinainn
fnanienuiaien Jsmuaunisdudelils Wenseaeuanugaaszuumansesfiosasds
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1.1 fegeiyieniinsunsnszanennginiavesUsewmelng

1. Aufudinun (Tridax procumbens) WudwiiwAnuwaslan Jo1glavatsl arduven
dy dy a ] 3 = ¥ a ! ¥ o ¥V d'
Weslumuiiufu wagydiugeandngs Innuadlaussuia 30-35 wuURung @utavesainui
dudanufuazeansin arduiivusidvndulnegy dudivwindnised dvauwnudiden unnuawus
dnter wigiulaldalugeggiuy Tulssnalvedanuldvnaie wigdulaldanusuninyu
luuaznuviang)1 (Prince of Songkla university, 2013)

2. W 919Un (Echinochloa crus-galli) WiuTsiuUiRen UsetAnlubay a1ausInss uan
< (% 3 :9{ a a a a |de
June winde guangeendelu de 30-60 wuduns launiuludiauas Adluisey Lddbu
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Tu eanaeniludeouaus I 8-10 waws Asudswvuuaziivuan FenendesimuauuInizesiiiu
W s Aulalalunguiuunn vsenuviuds numnnniavesUsenalng (Puechkaset, n.d.)
3. sulniln (Alteranthera sessilis) Wuiiwduanuuindn o1guszanas 1 U faandu
AIATI MDA BEAINANINLINABNTIBY AR UgY 10-45 LYUALUAT U51NAINTOURIAH U
1 Y a1 < ¥ o Y ada = = 1< 4 3 v
serineteTosnaraulnaquiantoy awuiduwasazdvieuded Wuliinarwda dulayn
ANTNVDIAY TNNURINNTNS M DANUNTUT 1919 (Medthai, 2018)
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(Medthai, 2018)
v Y o . @ v oA & a Y
5. qunef139un (Chloris barbata) Wwivigluidssnes wulaynaialudsewmelne
muiuisnd1anliiungs Wudungafionglifes daduwanne wsedduluild ardusianss dde
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2016)
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2) MuATEINEITs
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Abstract
This study is qualitative research aimed at (1) investigating the problems and

obstacles of policy implementation and measures to address the problem of drug addiction
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by reducing harm from drug use, (2) examining the approach of reducing harm from drug
use as a means of addressing drug addiction problems, and (3) identifying appropriate
strategies for implementing harm reduction measures for drug problem. The research
methodology involves document analysis and in-depth interviews with 33 key informants
who are relevant personnel in the field of harm reduction, as well as focus group
discussions with a group of eight qualified individuals. The research findings consist of three
main components: (1) Analysis of the problems and obstacles in policy implementation,
categorized into driving policy, legal and enforcement aspects, management and control
standards, and coordination and collaboration. (2) Study results for determining the
framework for addressing drug addiction through the concept of harm reduction reveal
significant differences in the harm reduction approaches between Thailand and other
countries. The study identifies different approaches for addressing problems and obstacles,
including lecal and enforcement aspects, management, and coordination and
collaboration; (3) Presentation of appropriate guidelines for operational practices in
addressing drug problem by reducing harm caused by drug use. It is recommended to adopt
a fresh perspective in addressing drug problems, review relevant laws that hinder problem-
solving approaches, engage in public relations and awareness-building efforts, and promote
data integration. The study proposes the main model, Triple R (Review, Remedy, and
Rebrand), as a suitable framework for operational practices in mitigating the harm caused
by drug addiction in Thailand.

Keywords: Harm Reduction, Drug Problem Resolving Model, Drug

unin
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Abstract

Japanese detective comics have employed forensic science principles to enhance
the authenticity and credibility of their investigative narratives, thereby contributing to their
wide-spread popularity. However, the influence of these references affects real-life
domains such as the justice system and criminal emulation. This research aims to
investigate and analyze the extent to which the portrayal of forensic science principles in
Japanese detective comics aligns with real-life forensic science. Qualitative research
methods, including documentary research and in-depth interviews, were utilized to gather
and analyze data from 100 volumes of manga series Detective Conan. Conversations
pertaining to forensic science were categorized into three primary fields: Criminalistics,
Crime Scene Investigation, and Forensic Medicine. These discussions were thoroughly
examined and compared with relevant theories. The collected data were then employed
to formulate an interview guide for conducting in-depth interviews with six forensic science
experts. The research findings revealed a total of 235 conversations that referenced forensic
science. The researchers concluded that within the analyzed samples, there were 155
principles. Out of these, 80 principles (51.61 percent) depicted in the series were found to
be consistent with real-life forensic science theories, while 12 principles (7.74 percent)
portrayed in the series were inconsistent. Furthermore, 63 principles (40 percent) exhibited
partial relevance to real-life contexts. In conclusion, the portrayal of forensic science
principles in Detective Conan is not entirely congruent with real-life forensic science
theories. While certain principles prove practical and accurate, others are only partially
aligned or completely divergent. This discrepancy can be attributed to various factors, such
as linguistic interpretation, referencing textbooks, or the contextual differences within
forensic science of each country. Readers are advised to exercise discretion when learning

forensic science from Detective Conan.
Keywords: Japanese Comics, Investigation, Forensic Science
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Abstract

The purpose of this research was to study elements in soil samples and compare
the characteristics of soil sources and samples by investigating five groups of soil series in
Surin Province: No. 17 (Salakdai Sub-District), No. 33 (Sawai Sub-District), No. 22 (Piaram
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Sub-District), No. 38 (Kho Kho Sub-District), and No. 40 (Ta-Ong Sub-District). The soil
samples from these groups of soil series were analyzed using the Energy Dispersive X-Ray
Fluorescence technique. The analysis revealed the presence of nine soil elements,
including silicon (Si), iron (Fe), titanium (Ti), and zirconium (Zr), in all the groups. To
compare the results of each element's content in the soil samples, Duncan's New
Multiple Range Test (DMRT) method was utilized at a 95 percent confidence level. The
content of elements in each soil sample was found to be significantly different. Next, the
content of trace elements identified in the different groups of soil series was compared
to the groups of soil series sampled from shoes using the T-Test method. The study
results indicated that there was no statistically significant difference between the average
elemental content of each group of soil series and the soil series collected from the
shoes. Therefore, this analysis method may be used in combination with related

evidence to link suspects to specific locations.

Keywords: Elements in Soil, Groups of Soil Series, Energy Dispersive X-Ray Fluorescence

Spectrometer
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Adfy: lednawmla, Admsy, JUsunsunsaiigatineundngIunefdva

Abstract

The purposes of this study were: 1) to compare digital forensics programs between
enabled and disabled TRIM command in Encase and AXIOM and 2) to compare types of
data between a resident and a non-resident in the case of enabled and disabled TRIM
command. Four sample types of data files were used, including a resident txt file, a non-a
resident txt file, a resident png file, and a non-resident png file with 1,000 sample files on

a solid state drive. We recovered the data before and after rebooting the computer with
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Encase and AXIOM and to compare the experimental results between enabling the TRIM
command and disabling the TRIM command. The results revealed that in the system with
the enabled TRIM command, Both Encase and AXIOM could recover all the resident files
while non-resident files could not be recovered. On the other hand, in the systems with
disabled TRIM commands, both Encase and AXIOM could recover resident files, but partially
recovering non-resident data files by Encase and AXIOM provided the same results and

rebooting your computer results in less data recovery.

Keywords: Solid State Drive, TRIM Command, Digital Forensics Software
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19U MIPaiasesneNfiimesnanuiitiavg madhnseunsesalasnouiumesvesAuiIY 130
mahdnundeyariviannednfaiveanissnouinned Insnsidnundos davilvimiloudu
fuatunnusznaietosnsnmafsuuvasinguenu dufunisrusuweundngiudy
M3BNAuIeINTTUIUNIMTIRigineundng undfamn esnifudsiaisnudesiuly
ﬁ'aqmmaugsmmaqwmuwa"’ﬂgmmaﬁ%ﬁa (Daniel & Daniel, 2019) Tay Srisuwan & Jitsawang
(2021) WWiANUMNEVDS NITTIVTINNGIWNENF A (Acquisition) LuLAEITUIIAUANYTE]
vosngundngruidudeiiddyiian lnsasdosnsmusmmeundngruiounliiiuluegis
auysaivazAnmglngligniudsundasudlla

1.1.2 MsnuUsnIne unang1u

nasndiivsusuneumdnguudaiessinaiiuinvndngrudenanlily
anuiifnzauioifiuinvinssuiunsmalsnmsfuasomeumangiu (Chain of Custody) @4
wfossnumeuvdnguliasassannnsvilidemes Tnedlivszasda vio madsuudag
ndngilaglisdlavesyaraduillifiamndensg ues Snsantuiindaiuisindaavesnisiu
Snwntrguenu Tnedarafigadasdesantufinynads ieTnguetuiinisudeudeludiyanady
Lﬁ@lﬁmﬂsﬁi’mqwmuﬁ luvaneulinnsdla 3@ (Daniel & Daniel, 2019) @4 Srisuwan wag
Jitsawang (2021) Iénanlunsditliuientu Tnsnafvinuingretuasdontusnuliluanin
fundedeldlutuma wesdulununszuiumahdddunsemeundngiuaunnsgiuaina
werundnguAdvaiiduivensuvos ﬂizmumiqﬁﬁisuéfmﬁmiﬁuﬁﬂ%umaumiﬁ’mmaa
weundngu uaz Bn1sivinu ielvisuleldindudeyadildlsgnusluasuuiasiuaniils
fusnananuiiinimg
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1.1.3 MRS Eng1UnangIu
msieszdiidunszuiunsdum wazifusiusningweruilianndngiu
favn vnnsvsnly Sudazafasiidnunsanizfiunnd ety 1wy afinmatuneuans
win 1 mnevesn1snsRaeuAIn waznmeuRsAanguune Wudu nsieseidunisaidunis
fldvnuzamzivoiniafigal feflanuunndsiaedosdle uarnsiineusimesnrafige
vinweAanandmane sl sz unang1udidnnsednddlaufivareguuuy uaz
wanaauiifiuaneeiu dafunsiineusuuasUszaunisaivesinsafigeiiaiudiunuinde
NAdNEYU9IN13M599g91] (Daniel & Daniel, 2019) &4 Srisuwan & Jitsawang (2021) lsind 1213
ULREITUNA I AN UNANFIUUAALUTEANTDIARILTAULANFANAY TFIATILUTIUANG 1Y
fnsldiadeaflofiunnineiy Wnuwedpnafiguifiunndietu dufunsfinousudmiinifga
ndngiudsilmnudidyienisiinsineundng uida uazdesldfidervqgduneny
wEngIUARTAN AT E Ry
1.1.4 MsuNauaNanIInTIgaine unang1u
nMsunaueranInTIfigauneundngiududunougavinelunszuauns

Iinszvimeundngrudidnnsednd dslalvudtiiauenanisnsiafiguliiuaednualdnuvie
SeNUNMIATIIRgIIWTY wisimiinsdartufindilinisvespsiign Inedoyainasas
dnaueadlulusenuranisnsiaiaadneurangiuadiadnedl Useii wasuszaunisalves
{nafigal inTeailefldngafigey BltlunsBuduanugniosesteya nszuaunsildly
nsffusazyidindoya Menusanmansdunulaeiiigeyl uazdeyasseiildvinisgauiie
aluaUIIBNURANTINTIRNGIY (Daniel & Daniel, 2019)

1.2 lednawalasi

nseenuuuRBLinmeignanauisiagty nwaluladdufudumaluladi
Wy ariadadlasi siaundulsdnannlasd adulasififvuadn uidamuduss uaglid
FosiiAinannisdu Tnedvesdeyavidn uazdesdoyauesnlunisleudedeyadisiniiinia
uaﬂmﬂﬁjs‘l’uﬁu%yjaﬁm (bit) Fadumizreflidnfigavesdoyalilumitsainudunay (Flash
Memory) e?fﬂamwaﬁuﬁﬂﬁﬁaaﬂalé’mﬂﬂdwummmjmﬁmmaﬁmaaﬁlmﬂ fausnunelulaglaid
duledaannlasi duaeiided wifidesidauiedns Aosuilunmafeudewad (Cell) 7
ansadeuldiiazing (page) waznsaudesausisudon (block) dauﬁ%ﬁ’uﬁﬂ%aﬁaiwﬂaﬂmwi
azLna (page) (Vieyra, 2018)

dsvilvszuuufiRnisanunsafndedeansiulsdnannlasi wazifuuesdeyanieluls
Fund1 wlasnsualaduiaieed (Flash Translation Layer) dsagiinlviszuuufofnsuoaile
dnawalasil Wuwuuansanantasila waslinissivsiudeyavey (Garbage Collection) wag wis
\@a11ad3 (wear levelling) (Vieyra,2018) ﬁwmagjLﬁawé’ﬁqLﬂuﬂizmumsﬁugﬂmaﬂ%aﬂame
logil

1.3 idaiu

Tusguudguanissulvd 1wy Tuladd 7 (Windows 7) aund (Linux) 2.6.33
un Tetea 18n laseu (Mac OS X Lion) Admi3y asleldauiieudsssuvuftanislimsiuin
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Twanawnlasl Teyaiifililaldogdndely defvesmdanin e anunsoideldanm mssusm
Yoyavezvotlsdnannlasi i ot rutouadiligndosmaununisdredeyatu T5dasaae
Usgndanailumsdeudeyailignies uazandiuiuseunisavmieanudunay uasidelday
punsaifnaludssAnsnmiigedu venaniseninmadoulsdeannlasd lusududes
FIUTWToYAVY vioaumuvana i szuvazannsouavilfifssanaedsamnedill
gniesdnealy (Tokar, 2012)

1. Userwrites 2. Userdeletes file “C”

3. User writes new
four newfiles and OS sends TRIM file “E”
FileA File B FileA File B FileA File B
OS Logical filec  FileD File D FileD | FileE
View
[ Free | | Free N [ Free |
Al A2 A3 B1 A1l A2 A3 B1 Al A2 A3 Bt
SSD Logical B2 B3 B4 BS B2 B3 B4 B5 B2 B3 B4 B5
View(_LgA_s) B6 C1 C2 DI 86 [ b1 B6 E1 E2 D1
| I | 1
A1 A2 A3 B1 A1 A2 A3 B1 A1 A2 A3 B1
: B2 B3 B4 BS B2 B3 B4 B5 B2 B3 B4 B5
SSD Physical
\Viow B6 C1 C2 Di B6 [Eei[E D1
| | i E2 I
o I
SeD WitsE s TRIM from OS tells SSD OS writes new file to old
data: only SSD toignore the data in the location; SSD writes file E to
=Onty location previously another free area
knows about OP

holding file “C” during GC

AN 3 NISINUTDIAEINTY
7131 : Tokar, L. (2012).

PN 3 wanansvhauessdmuesuieladed

1. gldnuasiuiudoya 99w 4 519015 loud uiludeyaie (File A) uiludoyad (File
B) uiadoyad (File O uudoyad (File D) uardiluiiing (Free) lusuuasves fUAN1T (OS
Logical View) asiituudludayaris 4 :onisuagiuiiing luysmeslsdnannlnsiidefiand (Sso
Physical View) 9zt uuiludoyaifundaines (Clusten) uaguoadiudl u dautfiu (Over
Provisioning)

2. dldnuavwiudoyad Tuyuuesvesufufnisnuiuiuteyad liusingliiiu uay
Usingiuiiadusiuny lumveslsdeawalasiididndnuiniuilifuesuiludoyadgn A1ds
yaliuiufidudiowseilinssuiunsnurdeyaverauluogans

3. {ldnuatauiiudoyed luuueswesjifinig wuiuiludeyadgnainedu luyuues
vosleAnaumnlasilBsilAndnuiuiludoyad (File ) fgnasstumnduldldgnifeuluiiuiiduues
wiluvoyad LLGiQﬂLSduauaauuﬁuﬁ’m?ﬁu ‘

176



NIETIVINTTYN I LardRIemEns
Journal of Criminology and Forensic Science

1.4 szuulndildwmalulading (New Technology File System)

szuvlldildimaluladlminge uieniea (NTFS) tiuszuuiignasnslagusom
lulasgonyt thanldndausnluszuufoinsiulad Bufl Windows NT) ileuudlailymves
szuulwdunin (FAT) Fignldundountii wu vunvedlid auemvesielud udu doun (Bui
oo nanewdussuulnduguildiussuufiRnisul 4 wu Sulnad Bnft (Windows XP)
Fulond Jad (Windows Vista) 3ulaad 7 wag ulaad 10 (Windows 10) ilusiu uenannilasy
msUfudgilismngan uasiilsiduamuasafoiiuty Wy nisveeygmvesinduazuiludoya
mavinsiadeya \Jusiu (Xiaodong Lin,2018)

Tassadsveaduiiiovioa Feuszneuly 2 du fauanwwnunind 4

1) wawedisuduszuureansadu (Partition Boot Sector) Uszneuluse feyaiiaiu
lassasrsvesduilionod

2) ﬁyuﬁmam”ayja (Data Area) Usznouluaae drudriaglududiteonioa 1Sonan
as1aui oy andn (Master File Table) wie LEutani (MFT) uaz i uil vosulutoya
(File Area)

Partition Boot Sector MFT File Area

+—— DATA Area—————»

A 4 Tpssadsveadudionon
11 : Xiaodong Lin. (2018)

wnwosiFususTUUTB I ATuTsnduTiieviea iuteyaveslassairstoyavesiduiiion
108 19U YUIAVBIARALABSYUIAYDIL WLONTLE T (MFT Entry) uazqaii uduvendanes
(Xiaodong Lin,2018)

fufivestoyausenoulufeansdnmddgie Wuoniuay Hufivesuiudoyalasidy
yidududdnyianluduiiienien wazlugudeyaiissymuduiusuean o doyaluszuy
Tnedoyafivuiinegluidueniiuszneulusiedoyaialuvenduend 1wy surnuazsiumis
vouduiend Insusaziduieniiusznoulse eniidud Advun 1024 lud Taeaelueniidud
Usznauluseauanuay (Attributes) f1a q WU aadnyng Hvsuendsdeuludeya vio
Anudnwafiisuandsuauibidoys vionudnuneiivendutevussuiidoya Wusy

wiludoyaifivmadnfiaunsaiduliludueniiduiilsogsanysal Sonin uludeya
UssinnsBions daulidfdvunalngifuiasiifouldludmeniidui essauysaldu gnifen
lﬂuﬁ’suﬁuaa‘ﬁuﬁﬁumLLﬂm%’a;ﬂaﬁaﬂ’iﬂ wiludoyauszinmuausaug (Xiaodong Lin,2018)

2) ATenedes

Marupudi (2017) aniunsidslunisiausiudeyauuensnfaniai uazlednannlasi
Ingldlusunsuenilia afn (FTK Toolkit) wuinnisiAuvuensadantasiladeyaussunmiosas
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70-80 vesutludayavun uaznssauuulsdnannlasiliiosniidenas 10 vesufluteya
fanun Fvasuiienufuiinssuiunms wad laneds AMEm3a LaENIEUINNITNITTIVIIN
Toyavervadludnamalasil dddigliuiudoyagnaveg1annis dwalvinisnauuiudeyala
gty uardmadounidaraigaineundngumnedada

Vieyra et al. (2018) sfiun1s3delumsgauniiudoyavulednawnlasi lunsalidauazUn
Fdavn srornamdnauuiludeya uaziiuiiireddedaamalae Tngldlusunsndng 1d
wolsudnd (X-ways Forensics) wuiilunsdiUamdaminanansadiuuiludeyalsnnniinsdida
Mdm3y wazUTinunsifiuvieauuiiudoyadiwadensiuniudeya druszoznamdsen
wilnteyagnaulilddemasenisdAuuiindeya dadunauinnddminwaznszuiuniinis
swsmdeyavey eaduiideiausuuyin lusuangpsafigaidomenmisnudunay tio
Pailudinyes NTEUIUNINTTIUTINTRLATEY

Tunyasevee (2019) sflunsidglumsauuiluteyalaelilusinsuasauumslusunsusia
DauazlUsunsudandyd Fslusunsusiadn 1iun ooneud (Autopsy) Ju 4.10 damlusunsands
wiglye Toun 1wed Ju 8.08 waz worley Ju 3.0 vuingneulpeivuanudnwaznITYY
1 19U nMevhduundeya makwaa ey B0 5 (MDS) w11 (SHA-1) msssydeyatignau ms
fautoyafignau n1seensisary iudu Twsunsuis 3 Tsunsud szgnliTinsngsidu
neunanguUssinnlednanalasiuazasafanlasi vaeainnsinsieieudisuaiunse
agulidnlusunsuBanndisdaunsadinszinaanuaenisvinaulaunninlusunsusiadn was
wtumsiaudeyafignauluanlednanelasiiu lianusadAundumnld iesnddaviu
vosludnainnlasil

Nisbet et al. (2013) IfeBurein lednannlasiiideliuiouninensadadlasiludiuilsl

gunsaifladeulm numuseusanszunn Tindseudes eglsAnmulednannlasiiiaudes

]

jd)}

' ° = Py a Gt o ¢ a o«
Imhpauiuasdenelaing Tulsdaamnlasidadinszuiunisuls wade iieaiuauns
Weudeyaasuunuigainudnunaylyivindulunsavivad §9asgnalvaulagds

a ao & va v a & A a a o °o U a
33 lusddeiinanes Auteyavulednawalasi lunsalilauazUanisldauddmia vy

D.

JeUUUHURANNS 3 ssuuduins lawn Julaad fund uay wua lowea (Mac 0S) wuinlunsaiila
THsddmdudfudeyalatiesninlunsdUeldanumi
WswnsumsdAinermanidnainnaislusunsy deidinguszasdlunsldauuay
fuszAvBnmdtunnsitstuly snideiiensegrandreiuldldndniueveududoyaildly
nMsnaaes devunvesuiluteyaaiunsoutsussianvesuiudeyaleidu 2 Ussian 1aun
sadiauduaruousdiaud lididedudgmiiiniu SauladnviisfuiewIouiou
TUsunsunsIafigauneuvdngiunsiaviaseninamada wagdansldnuddmsy lulusunsy
Buled way lswnsuuemdeuuaziliauiisulssinnvesuiudoyaseninusadiauduas
usuLsBAUT TidanarieUszavdnalunsdudeya Tunsdidauazdamsldaumdmsy
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52 08U75IY
1) A3esfionside

(1) Tw@nawnnlasil B Funm (Seagate) Ju V19319 (Barracuda) vunn 250 Anglus

(2) \ndpsnouiiaunesusyAnEnIngs (Workstation) Aasaszuudfifinig Juland 10
U5 (Windows 10 Pro) finslenuasUszarananats (CPU) Suina feou daies (ntel Xeon
Silver) 4114 #deygaunidng 2.20 Angldsed 91uru 2 il LazAnaavtieausngn (RAM)
Yum 64.0 Anzlud

(3) gunsalviduundioya Bvie witluad (Tableau) u MdnTu (TX1)

a (Y 1

(4) w3 osnauiumesdmsuinslednamalasd Aadomizeussuaananans (CPU)
Suma Aos o 5-8400 (Intel Core(TM) i5-8400) Hdtysyraiuniing 2.80 Anvidsnd uazfing
wihgaudman (RAM) aua 16 Anglus

(5) WWswnsuBenndlad Toiwn TUsunsuduiag U 20.4.0.120 way lUsunsuLendey
U 5.1.0.24999

(6) witudoyaiililunismnass

;ﬁé‘f&ﬁ’]miaﬁywLLﬂuﬁagaﬁieﬂumimamf\i”]mu 4 Uszian lawusiazusziamnil

ﬁwmuuﬁwﬁaaﬁaﬁwm 1,000 578M15 WAAIRIAT197 1

a ° v N v X A
A1919N 1 'ﬁ]’]u’)usﬂa\‘iLLﬁM%@%anﬂaﬁWQ%ULWQfﬂimﬂa@ﬁ

Ussinvasuiludoya Iuuurudaya (518013)
wiludayateny Ussnnistiaud 1,000
wilntoyatony UsennuaulsBnus 1,000
wilntoyanIn Usennmistinus 1,000
wiludayanin Ussnnueulsdiaud 1,000

2) UHUUNINAADY
fAdeldosnuuumavnaes deil
(1) Maneaesdl 1 hmsdAudoyauiadoyans 4 Uszan aeldnisvinuvesdds
v InemsFulvsivesssuulfinsdmasienisiudeya
(2) manaaesil 2 vhmsdaudeyauiudeyaia 4 Ussan nglinslanisinuues
Addu TnonsGulnivesszuujoinsdmwasionisiiudeya
3) AB/nN1IMARY
nsdUnldaumdesa

' v
faa (%

(1) fndaszuudfoAnisiulaad 10 vueTosaeuiunesfiadsledaainnlasiily
dmiumvaaes

(2) a¥reuiludoyadilddmiunimmaas iis 4 Uszian e uiludeyadeniu uay
wituteyaniniidusiousd uazusulsBiaus
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(3) lednamalasinfnnsszuuuiinsiulad 10 uavaswiudeyanlddmiunis
NRaIwal Wnvindwunldlednawalasi anouils
AILFAIAIUNINA 5

A 5 msvindundeya

(@) dovhdnuadeduuds aliledaawelasi Andousunnusznis

nsdlnldauddaviy

(5) ilwdnamalasd Aldmasoslunsdideldnuddimiy fadaauuniesneuiianes
LazilaAdesneuiimes

(6) M919ADUNMIYINIUVRIAEITL

AF19deUMTUTeIAdnIy Tagn15d UL ABNLIY NI8N (Command

Prompt) 191N 1UN19 5 AuATEUY (Administrator) 19A1d s fsutil behavior query
disabledeletenotify 01U51n78A31131 NTFS DisableDeleteNotify = 0 ¥118A311I1
Adavi3u ﬁﬂé’w‘mmaglﬁawé’ﬂ Fauansnunnd 6

B Administrator: Cornmand Prornpt
Microsoft Windows [Version 18.8.19843.928]
{c) Microsoft Corporation. All rights reserved.

C:\Windows\system32>fsutil behavior query disabledeletenctify
NTFS DisableDeleteNotify 6 (D bled)

ReFS DisableDeleteNotify 8 {Dlsabledﬁ

C:\Windows\system32>

AN 6 N15RTIABUNSHUATINUAFINSY

(7) auudtudayanldlunimeass lagn1snady shift wieuiu delete Muduium
(8) UnwnTaspauiinmes uadthledaamalasil luvidiuteya Ingldgunsalvindriun
Toyasuildniu
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(9) lovdnunTsudesuda Ihlufad siiied esmenfianes udahnisidandos
poufnosTisliszanm 1 wift anduivinislaedes uduhlednann luvinduundeya Tay
Tdaunsalvirdwundeya Ju Mdniu

nsaitaléauddmsu

(10) thlednawalasd fdneasddunsdilaldnuddmia fadsmsmuniomonfinnes
uayiainiosnonfianes

(11) ynsUanisldaumdata Tngnisidinousnu wses ’1uns Administrator 14
ﬁuﬁﬁwéﬁ fsutil behavior set DisableDeleteNotify 1

(12) nadeunsvineuvesdidaniy 3nafs Tnenisdnaouuu wsen Wiunisdaua
J¥UU (Administrator) Islgijﬂo’léjﬂ fsutil behavior query disabledeletenotify )
Us1ng4eAain NTFS DisableDeleteNotify = 1 ningentarinmdamsy gnialdanuuds fauans
MW 7

B Administrator: Comrand Prompt
Microsoft Windows [Version 18.8.19843.928]
{c) Microsoft Corporation. All rights reserved.

C:\Windows‘\system32>fsutil behavior set DisableDeleteNotify 1
NTFS DisableDeleteMotify = 1 (Enabled)

C:\Windows\system32>fsutil behavior query disabledeletenotify
DisableDeletenNotify = 1 (Enabled)
DisableDeletenMotify = ©® (Disabled)

C:\Windows\system32>

] a v o ¥ a a % o ¥ a
AN 7 ﬂ’]iUﬂI“U\‘i’mma\‘ﬁ/ﬁﬂJLLaWﬁ’JQﬁ@‘Uﬂ’]iﬂﬂiﬂj\‘ﬁumﬁﬂWi:ﬂ

(13) YuRnude 7 e 9 Wuneanulunsalidaldanumdamnsy
(14) ndsanduvidnudeyaluvinnisg Audeyalaslsunsuniedaingrmans
4 2 Wsunsy

1%

NaN15398
MsNAUTaLaNANE LRIV ansnesunenanIsnaaedle Al
1) nansvaassnsalilaldaumdemsy
nan1s]Auteyansaidaldmauddmin noul udunisviavlntvesaieg
AoufiaLADs (Reboot) 9195137t 2 wudnlusunsudulaa Ju 20.4.0.120 uaglusunsuuendey
$u 5.1.0.24999 amnndiu Tovesuitutoyauaraninsodfudemussuiludeyaussamistiaud
Igiavmn 117w 1,000 $18m3 winfludeyaussamuousioud aunsodAuievesutiutoyald

Vianun 413U 1,000 518015 willlanansadauiemveuiiudoyale
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v d

M13199 2 wan1sgAudeyansalilaldeaurdaniy newsudunisvinuludvens e

Y

ADUNIADS
Uszinnvasuiudoya Joududona  ilavuiludoya
wilnvayatonnu UsennisBiaud 1,000 1,000
wilntoyanIn UsennmisBiaud 1,000 1,000
wiluvayatony UssnnuaulsTaus 1,000 0
wiludaganin Ussnnueuwsdinug 1,000 0

namsiAuteyansalilaldmnuddmin ndsFudumsinulmivesniosmoufinmes
911815199 3 wudldsunsuidulaa 5'u 20.4.0.120 wazlusunsuuenld o
$u 5.1.0.24999 annsnfAudevesuiludoya warannsadudemveautiudeyauszinmisdinusd
Igiiavn 107w 1,000 18m3 wikiideyaussinvueusdinud aunsadAudovesuiludeyald
o $1uau 1,000 :19m13 wildiansadfudemuasuitudoyald

A15199 3 wan1sq AudeyansailaldAmumd iy nausudunisviaulndveanses

AR MBS
Uszinvasuiudoya Joududoua  owuRludows
wilutayatonny UsenmisBiaus 1,000 1,000
wiludayanin UssinnisBiaud 1,000 1,000
wiluUayatony YT nuauLsTnus 1,000 0
WiNTRLAN N UTENUBULITALUA 1,000 0

2) wan1sneasnsailaldnumdwsy
nansiAudeyansdieldmnuddmin deususumsviaulmivenniosmeuiames
911815199 4 wurlusunsudulaa 5'u 20.4.0.120 wazlusunsuuenldeoy
1 5.1.0.24999 anunsndAu Jeveauiiudoya wararunsoddudomvesuiudoyalsean
sBiaudldtanun $1uau 1,000 919013 wikitudeyaUssanueusiousd aunsadAudoves
wiludayaldvanun $1uru 1,000 918013 wazawnsadAudoniveauiutoyadeninuld
956 518M3 wilutayanm a 999 T18n1s

A15199 4 Han1sn AuteyansalUaldarnumdaniy newsudunisiaulniveaies

ADUNINDS
Uszinnvauiudaya vourudoya  evududaya
wilutayatonnu UsennisBiaud 1,000 1,000
wiluUayanIn UsennmisBiaud 1,000 1,000
wilutayatony Ussnnuaulsiinun 1,000 956
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Uszinnvasuiudoya vourudoya  evududaya
WHNTRLAN N UTENUBULITAUA 1,000 999

nansiAudeyansdidaldmnumdmin ndasudumsihlniveanissneuiiomes
919597 5 nulusunsBuea fu 20.4.0.120 uaslusunsuLeA@en U 5.1.0.24999 a1u150
A Fovewuiludoya uaranunsadAudomvosiladoyatspnnsdinud Idiomn 1wy
1,000 316015 wikiludoyauszinnuouwsdinud annsndaudovesutiuteyaldtomun s1uan
1,000 31805 wazannsofauiomvesdudeyadoniuld 617 sems wiludeyaninlé 969
518013

M13199 5 nan1snAudeyansaiUaldmnumdmsy naasudunsieulnivesnsosreuinnes

Uszinvasuiudoya Joududoua  iavuiludowa

wintoyatonu UssnmisBinud 1,000 1,000

wiuayanIn UssnnmisBiaud 1,000 1,000

wintoyatonu UssnnuaulsBnus 1,000 617

WHNTRLAN N YT NUBULITAUA 1,000 969
d5duazanusnena

1) wansasiafgadnsdialdaudds viu
msvhdnudeyauiineud udunsiaulnitazmsiduiuiindsaieg eg
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Abstract

Online shopping fraud is a crime that is statistically increasing within Thai society
due to the shift in individuals' behavior from traditional shopping to online shopping.
Scammers utilize deceptive tactics on the Internet and social media to ensnare victims in
online trade without credible government agency verification. This article aims to study,
analyze, design, and promoting the development of an efficient prototype system for the
Royal Thai Police aimed at preventing online fraud, and strengthening trust in online
shopping through the implementation of a central registration system. The aforementioned
system consists of the registration part of online stores via Google Forms, the storage of
important data of online stores in a central registration system using Google Sheets, and
the utilization of a LINE Bot system for searching and displaying information of certified
online stores on the LINE application. The evaluation result from experts indicates that the
prototype system can be effectively applied in real-world situations and significantly

contribute to preventing fraud and building trust in online shopping transactions.

Keywords: Fraud Prevention, Online Shopping, Central Registration System, Trustworthiness
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Abstract
This academic article aimed to explain the problems and provide suggestions for
property legal proceedings under anti-money laundering laws. The analysis revealed two

issues with property legal proceedings under anti-money laundering laws when using digital
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forensic evidence: (1) the operation of property proceedings under anti-money laundering
laws, and (2) the expansion of the investigation of property proceedings under anti-money
laundering laws. The following suggestions were made: (1) related agencies should have
formulated policies and strategies corresponding to the approaches of the Anti-Money
Laundering Office (AMLO), (2) the Anti-Money Laundering Act should have been adjusted
to correspond with the Financial Action Task Force (FATF), (3) policies and interagency
agreements on information reporting and database establishment should have existed
between related agencies, and (4) the standard for the legal measure of admissibility of

digital evidence should have been set according to foreign standards.
Keywords: Anti-Money Laundering, Property Legal Proceedings, Digital Forensic Evidence
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Abstract

Management of the diseased is one of the most difficult aspects of disaster
response. Dead body management should be performed in a systematic way to properly
identify the deceased according to international standards and based on knowledge of
forensic medicine and forensic science. Disaster Victim Identification (DVI) requires a
multidisciplinary approach and has close collaboration with a range of forensic specialists.
The Royal Thai Police is the main organization responsible for the management. In mass

casualty incidents, personnel, resources, and facilities must be allocated for the operations

25




Uit 9 avuil 1: iou unsau - iquieu 2566
Volume 9 Number 1: January - June 2023

of recovering bodies, preserving bodies, post-mortem examinations and DVI, Including
recording information of missing persons from the families. Thai DVI operations refer to
INTERPOL DVI guidance, by means of collecting and comparing antemortem with
postmortem data, using methods such as fingerprinting, dental records, DNA profiling, and
physical information, with the consideration of the DVI committee. Finally, the identified

bodies would then be released to the families.

Keywords: Disaster, Personal Identification, Management of Dead Bodies
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Abstract

Digital forensics plays a very important role in uncovering and analyzing digital
evidence, assisting in criminal investigations where digital evidence is detected, and
providing valuable insights into legal proceedings. Currently, the importance of digital
forensics in Thailand is increasing steadily because digital devices are inevitably integrated

into human daily life. Digital forensics in Thailand is a significant field that deals with the
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identification, collection, preservation, analysis, and presentation of digital evidence in legal
proceedings. The personnel in Thailand, especially in law enforcement, are aware of and
highly value digital evidence in investigations and has continued to develop capabilities in
digital forensics and digital evidence verification. This academic article aims to present
important issues related to digital forensics in Thailand and provide useful suggestions on

the role of digital forensics in Thailand in the future.

Keywords: Digital Forensics, Computer Forensics, Cyber Forensics, Digital Evidence, Digital
Chain of Custody

Introduction

Digital forensics, also known as computer forensics or cyber forensics, is a branch of
forensic science that deals with the identification, collection, preservation, analysis, and
presentation of digital evidence, the stages are shown in Figure 1. It is the process of
identifying, extracting, and analyzing digital artifacts and data from various digital devices,
networks, and digital storage media to uncover and understand events related to

cybercrimes, security incidents, or other digital incidents.

‘ Digital Forensics Process

Figure 1 The digital forensics process

The principles and challenges of digital forensics in cybercrime investigations
mention by Smith et al. (2022) guide the methodology and practices employed by digital
forensic professionals to face complex digital evidence. These principles serve as a
framework for conducting digital forensic investigations with integrity, accuracy, and
reliability (National Institute of Justice, 2017). They contribute to maintaining the credibility
of digital evidence and upholding the standards of justice in legal proceedings. Here are
some key principles of digital forensics:

1) Integrity: The principle of integrity emphasizes the need to maintain the
integrity and authenticity of digital evidence throughout the entire investigative process. It

involves ensuring that the evidence remains unaltered and uncorrupted, starting from the
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initial collection phase and continuing through analysis and presentation in court. Strict
adherence to proper documentation, secure handling, and chain of custody procedures is
crucial to uphold integrity.

2) Volatility: The principle of volatility recognizes that digital evidence can be
highly volatile and easily modified or destroyed. Digital forensic professionals must act
promptly to identify and secure potential sources of evidence, such as computers, mobile
devices, or network logs, to prevent any loss or alteration. This principle emphasizes the
importance of swift action and minimizing the time between the discovery of a crime and
the acquisition of evidence.

3) Authenticity: Establishing the authenticity of digital evidence is essential.
Investigators need to demonstrate that the evidence collected is what it claims to be and
that it has not been manipulated or fabricated. Using the proper chain of custody
procedures, documenting the source of evidence, and maintaining a clear audit trail help
establish the authenticity of digital evidence.

4) Presumption of Regularity: The presumption of the regularity principle implies
that digital forensic investigators should assume that digital systems and processes operate
normally and in accordance with established rules and standards. This presumption guides
investigators to examine the digital evidence in a manner that considers the regular
operation of the systems, ensuring that any anomalies or deviations are properly identified
and investigated.

5) Documentation: Documentation is a fundamental principle of digital forensics.
It involves thoroughly documenting every step of the investigation, including the collection,
preservation, analysis, and interpretation of digital evidence. Detailed documentation
ensures transparency, enables reproducibility of results, and provides a clear trail of the
investigative process, which is crucial for presenting findings in court and addressing any
potential challenges to the evidence.

6) Reproducibility: Ensuring that the investigative process is reproducible is crucial.
Other qualified professionals should be able to follow the same steps and achieve similar
results based on the documentation and evidence provided. Reproducibility allows for the
validation of findings and promotes the scientific integrity of digital forensic investigations.

7) Examination by Experts: Digital forensic investigations should be conducted by
qualified and experienced experts who possess the necessary technical skills and
knowledge. Expert examiners understand the complexities of digital systems, the intricacies
of different file formats and technologies, and the appropriate forensic techniques and
tools. They follow recognized standards and best practices to conduct investigations and

provide accurate and reliable findings.

230



NIETIVINTTYN I LardRIemEns
Journal of Criminology and Forensic Science

8) Confidentiality and Privacy: The principles of confidentiality and privacy are
crucial in digital forensics. Investigators must respect the privacy rights of individuals and
handle sensitive information with care. They should ensure that only authorized personnel
have access to the evidence, and appropriate measures are taken to protect confidential
data during storage, analysis, and reporting.

9) Continuous Learning and Professionalism: Digital forensic professionals
should engage in continuous learning and professional development to stay updated with
evolving technologies, emerging threats, and new investigative techniques. They should

adhere to professional ethics, maintain objectivity, and strive for excellence in their work.

The Important Keys of Digital Forensics in Thailand

Digital forensics involves the use of specialized techniques and tools to extract and
examine data from various digital devices and networks. The important keys (Johnson,
2020) that we should aspect for digital forensics in Thailand are:

1) Purpose: The primary purpose of digital forensics is to uncover and analyze
digital evidence in a way that preserves its integrity and maintains its admissibility in a court
of law. It is commonly employed in criminal investigations, civil litigation, corporate security,
and incident response.

2) Digital Evidence: Digital evidence can be any form of electronic data that is
relevant to an investigation. It includes information stored on computers, mobile devices,
network logs, cloud services, social media platforms, and other digital storage media.
Examples of digital evidence include emails, chat logs, documents, images, videos, and
metadata.

3) Investigation Process: The digital forensics investigation process typically

involves several stages that are shown in Table 1.

Table 1 The digital forensics investigation process

Stage Details of process

Identification Identifying potential sources of digital evidence and determining

their relevance to the case.

Preservation Safely and securely collecting and preserving the digital evidence

to maintain its integrity and prevent tampering or loss.

Analysis Examining the collected data using various forensic techniques
and tools to extract relevant information and uncover hidden or
deleted data.

231




Uit 9 avuil 1: iou unsau - iquieu 2566
Volume 9 Number 1: January - June 2023

Stage Details of process

Reconstruction Reconstructing events or activities based on the analysis of the
digital evidence to establish a timeline and identify key actions

or interactions.

Reporting Documenting the findings of the investigation in a clear and
concise manner, including details of the methodology used, the

results obtained, and any conclusions drawn.

Presentation Presenting the findings and analysis in a court of law, often

through expert testimony, to assist in legal proceedings.

4) Techniques and Tools: Digital forensics utilizes a range of techniques and tools
to extract, analyze, and interpret digital evidence. This includes disk imaging, file carving,
keyword searching, metadata analysis, network traffic analysis, memory analysis, and
password cracking, among others. Specialized software tools are used for data recovery,
data analysis, and forensic examination.

5) Legal Considerations: Digital forensic investigations must adhere to legal and
ethical guidelines. The admissibility of digital evidence in court may depend on factors such
as the proper collection and preservation of evidence, the qualifications of the forensic
examiner, and compliance with relevant laws and regulations pertaining to privacy, data
protection, and chain of custody.

6) Continuous Evolution: Digital forensics is a rapidly evolving field due to the
constant advancement of technology and the emergence of new digital devices,
applications, and communication methods. Forensic professionals need to stay updated
on the latest tools, techniques, and best practices to effectively investigate and analyze

digital evidence.

Branches of Digital Forensics in Thailand
In Thailand, digital forensics encompasses various branches or areas of

specialization. Some of branches of digital forensics in Thailand are shown in Table 2.

Table 2 Branches of digital forensics in Thailand (Alkhanafseh et al., 2019)

Branch Details of branch

Computer Forensics ~ Computer forensics focuses on the investigation and analysis of
digital evidence from computers and computer systems. It
involves the acquisition, preservation, and analysis of data from

computer hard drives, memory, and other storage media to
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Branch

Details of branch

uncover evidence of cybercrimes, unauthorized access, data

breaches, or other digital activities.

Mobile Device

Forensics

Mobile device forensics deals with the examination and
extraction of data from mobile devices such as smartphones,
tablets, and GPS devices. It involves acquiring data from mobile
devices, analyzing call logs, messages, emails, app data, media
files, and other relevant information to gather evidence in

criminal investigations or civil litigation.

Network Forensics

Network forensics focuses on investigating and analyzing network
traffic to identify and analyze malicious activities, intrusions, or
unauthorized access to computer networks. It involves capturing
and examining network packets, analyzing log files, and
reconstructing network sessions to gather evidence of cyber

attacks, data exfiltration, or network breaches.

Memory Forensics

Memory forensics involves the analysis of volatile memory (RAM)
in a computer or mobile device to extract valuable information.
It aims to uncover running processes, network connections,
system artifacts, encryption keys, and other volatile data that
may not be readily accessible through traditional disk-based

forensics.

Multimedia

Forensics

Multimedia forensics focuses on the analysis of digital multimedia
content such as images, videos, and audio recordings. It involves
techniques for authenticating digital media, detecting tampering
or manipulation, identifying the source of multimedia files, and

analyzing metadata associated with the media.

Incident Response

Incident response in digital forensics involves the systematic
response to security incidents, cyber attacks, or data breaches. It
includes actions such as identifying and containing the incident,
preserving evidence, conducting forensic investigations, and
restoring systems to a secure state. Incident response teams work
to minimize the impact of incidents and gather evidence for

further analysis or legal proceedings.

These branches of digital forensics in Thailand from Table 2 work together to

investigate cybercrimes, provide expert testimony in court, support law enforcement

agencies, and assist organizations in securing their digital environments. Digital forensic

233




Uit 9 avuil 1: iou unsau - iquieu 2566
Volume 9 Number 1: January - June 2023

practitioners in Thailand may specialize in one or more of these areas based on their

expertise and the specific requirements of their investigations.

Digital Forensics Agencies in Thailand

In Thailand, several agencies are involved in digital forensics and cybersecurity
initiatives. Here are some key agencies related to digital forensics in Thailand (Chen et al,,
2022) (National Cybersecurity Agency of Thailand, 2021):

1) Royal Thai Police (RTP): The RTP plays a crucial role in investigating and
combating cybercrimes in Thailand. They have a dedicated Cybercrime Investigation Bureau
(CCIB) that focuses on digital forensics and cybercrime investigations. The CCIB collaborates
with other national and international law enforcement agencies to address cyber threats
and provide digital forensic expertise.

2) National Cyber Security Agency (NCSA): NCSA is an agency under the Cyber
Security Act of 2019 with the objective of setting policies, measures, and guidelines for
cybersecurity for government and private sectors that are important information
infrastructure to protect, cope and reduce risks from cyber threats that includes the digital
forensics as well.

3) Electronic Transactions Development Agency (ETDA): The ETDA is a
government agency responsible for promoting and regulating electronic transactions and
digital development in Thailand. They are involved in promoting cybersecurity awareness,
setting standards and guidelines, and providing support for digital forensic investigations.

4) National Electronics and Computer Technology Center (NECTEC): NECTEC is
a national research organization under the Ministry of Higher Education, Science, Research
and Innovation. They work on various aspects of digital technology and cybersecurity,
including digital forensics research and development, standardization, and capacity
building.

5) Thailand Computer Emergency Response Team (ThaiCERT): ThaiCERT is a
government initiative under the Ministry of Digital Economy and Society. They focus on
responding to and mitigating cybersecurity incidents in Thailand. ThaiCERT provides incident
response services, vulnerability management, and collaborates with other national and
international entities in cyber threat intelligence sharing.

6) Thai Institute of Justice (TIJ): The TlJ is an independent research institute that
works on various aspects of justice, including cybercrime and digital forensics. They conduct
research, provide training, and facilitate discussions and collaborations on cybersecurity
and digital forensics-related issues.

7) Royal Police Cadet Academy (RPCA): The RPCA offers specialized training

programs in digital forensics and cybersecurity to police officers and law enforcement
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personnel. They provide hands-on training on digital forensic tools, investigative techniques,
and cybercrime prevention.

8) Academic Institutions: Several universities and educational institutions in
Thailand offer programs and research in digital forensics and cybersecurity. Examples
include Chulalongkorn University, King Mongkut's University of Technology Thonburi, and
Mahidol University, among others. These institutions contribute to the development of
digital forensic expertise and conduct research to address emerging challenges.

These organizations collaborate with each other and with international partners to
enhance Thailand's capabilities in digital forensics, cybersecurity, and combating
cybercrimes. They work towards raising awareness, improving investigative techniques,

developing standards, and promoting cooperation in the field of digital forensics.

Digital Forensics Tools in Thailand

In Thailand, digital forensic professionals have access to a variety of digital forensic
tools (Brown et al., 2019), including both commercial and open-source options. While the
availability and usage of specific tools may vary depending on the organization and
individual preferences (Casey, 2018), here are some commonly used digital forensic tools

in Thailand are shown in Table 3.

Table 3 The commonly used digital forensic tools in Thailand

Tool Type of tool Details of tool

Encase Commercial ~ Encase is a widely recognized commercial digital
forensic tool that offers comprehensive capabilities for
evidence acquisition, disk imaging, file system analysis,
data recovery, and advanced search functionalities. It is
known for its robustness and extensive support for

various file systems and artifacts.

FTK Commercial FTK (Forensic Toolkit), developed by AccessData, is
and Freeware  another popular commercial digital forensic tool used

in Thailand. It provides powerful features for evidence

acquisition, analysis, and reporting, including email

analysis, keyword searching, and data carving. FTK also

has a user-friendly interface and supports a wide range

of file systems.

Cellebrite Commercial  Cellebrite UFED is a leading commercial tool for mobile

UFED device forensics. It is designed to extract and analyze
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Tool

Type of tool

Details of tool

data from a wide range of mobile devices, including
smartphones, tablets, and GPS devices. UFED supports
physical and logical extractions, decoding various

mobile artifacts, and password bypassing.

AXIOM

Commercial

AXIOM is a comprehensive digital forensics tool
developed by Magnet Forensics. It is widely used by
digital forensic professionals, law enforcement agencies,
and private sector organizations in Thailand for
conducting investigations and analyzing digital evidence.
AXIOM provides a range of powerful features and
capabilities for acquiring, analyzing, and reporting on

various types of digital data.

XRY

Commercial

XRY is a widely recognized commercial digital forensics
tool developed by MSAB. It is specifically designed for
mobile device forensics and is widely used by law
enforcement, intelligence agencies, and forensic
examiners in Thailand. XRY offers a comprehensive set
of features and capabilities for acquiring and analyzing
data from various mobile devices, including

smartphones, tablets, and GPS devices.

Oxygen

Commercial

Oxygen Forensic Detective is a comprehensive
commercial digital forensic tool specifically designed for
mobile device forensics. It supports data extraction,
analysis, and reporting from a wide range of mobile
devices, including smartphones, tablets, and wearables.
The tool provides advanced capabilities for app data

analysis, cloud extraction, and social media analysis.

X-Ways

Commercial

X-Ways Forensics is a popular commercial forensic tool
that offers a wide range of features for disk imaging, file
system analysis, data carving, and evidence
management. It is known for its speed, efficiency, and
support for complex investigations. X-Ways Forensics
also provides extensive reporting options and advanced

search capabilities.

OSForensics

Commercial

OSForensics, a commercial tool, offers a free edition

with limited functionality. It supports disk imaging, file
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Tool Type of tool Details of tool

system analysis, keyword searching, email analysis, and
other essential digital forensic features. The free edition
of OSForensics can be a useful option for basic

investigations.

Paladin Open-source  Paladin Forensic Suite is an open-source digital forensic
Forensic platform that integrates various open-source tools into
Suite a Linux-based environment. It includes tools such as

Autopsy, The Sleuth Kit, and Volatility, providing a
comprehensive set of features for digital evidence

analysis and examination.

Autopsy Open-source  Autopsy is an open-source digital forensic platform that
offers a wide range of features for analyzing and
investigating digital evidence. It provides a user-friendly
interface and supports the examination of various file

systems, including Windows, macOS, and Linux.

Volatility Open-source  Volatility is an open-source memory forensics
framework used for analyzing memory dumps. It allows
investigators to extract valuable information from a
system's volatile memory, such as running processes,
network connections, and opened files. Volatility can be
especially useful in investigating advanced persistent

threats (APTs) and malware attacks.

Wireshark Open-source  Wireshark is a widely used open-source network
protocol analyzer. It allows investigators to capture and
analyze network traffic to identify suspicious activities,
analyze network protocols, and extract valuable

evidence related to network-based attacks or intrusions.

These tools in Table 3 can be utilized in Thailand for various digital forensic tasks,
ranging from disk and file analysis to memory forensics and network traffic analysis. It is
important to note that the selection of tools should be based on the specific requirements
of each investigation, and additional tools may be required depending on the case at hand.
The above tools, along with others available in the market, provide digital forensic
professionals in Thailand with the necessary capabilities to acquire, analyze, and present

digital evidence in legal proceedings. The specific selection of tools may depend on factors
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such as the nature of the investigation, available budget, and the expertise and preferences

of the forensic examiner or organization.

The Development of Thai Digital Forensics Tools

Although commercial digital forensic tools offer numerous benefits and advanced
features, they also have some potential disadvantages to consider for example cost, limited
customization, vendor dependence, lack of transparency, and feature overload.

Commercial digital forensic tools can be expensive, especially for smaller
organizations or individuals with limited budgets. Licensing fees, maintenance costs, and
updates can significantly impact the overall cost of ownership. This can make it challenging
for some users to access or afford these tools. Moreover, commercial tools often come
with predefined functionalities and workflows. While they may be feature-rich, they may
not cater to specific needs or unique requirements of individual cases or investigations.
Customization options may be limited, preventing users from tailoring the tool to their
specific workflows or specialized areas of investigation. When using commercial tools, users
are dependent on the vendors for support, updates, and bug fixes. If a vendor discontinues
support or goes out of business, it may leave users without access to critical updates or
technical assistance, potentially impacting the effectiveness and longevity of the tool.

Commercial digital forensic tools lack transparency due to their proprietary nature,
making it challenging for users to comprehend their inner workings and ensure their
reliability. This lack of transparency also hinders collaboration and peer review in the digital
forensic community. Additionally, the extensive features of commercial tools may result in
unnecessary complexity, requiring extra training and expertise to utilize effectively. This
complexity can lead to longer learning curves for new users. Therefore, it is time for
Thailand to develop its own digital forensics tools to eliminate the problem of using

commercial digital forensic tools which has the preparation process as shown in Figure 2.

Feasibility study Analysis and Implement and algc?éaI{:r?:en;?;?e
design of the tool test of the tool P tool

of the tool

Figure 2 The process of the development of Thai digital forensics tools

Developing digital forensic tools does not have a one-size-fits-all approach as
guidelines vary across jurisdictions. Nonetheless, developers can adhere to general best
practices and principles in their development process. There are some guidelines for the

development of Thai digital forensic tools that are shown in Table 4.

238



NIETIVINTTYN I LardRIemEns
Journal of Criminology and Forensic Science

Table 4 The guidelines for the development of Thai digital forensic tools

Topic

Guidelines

Legal Compliance

Ensure that the development and use of the tool comply with
local laws and regulations related to digital forensics. Consider
the legal requirements for evidence handling, data privacy, chain

of custody, and admissibility in court.

Reliability and

Accuracy

Design the tool to be reliable and accurate in the collection,
preservation, and analysis of digital evidence. It should produce
consistent and repeatable results to ensure the integrity of the

evidence.

Validation and

Conduct rigorous testing and validation of the tool's functionality

Testing and performance. Use appropriate methodologies to verify the
accuracy and reliability of the tool's capabilities.
Compatibility Ensure that the tool is compatible with a wide range of operating

systems, file systems, and digital devices commonly encountered
in digital forensic investigations. Consider the evolving landscape

of technology and the need for ongoing updates and support.

Documentation

Provide comprehensive documentation that details the tool's
functionality, features, and limitations. Document the tool's
usage, installation procedures, and any technical specifications

necessary for proper deployment.

User-Friendly

Interface

Design the tool with a user-friendly interface that is intuitive and
easy to navigate. Consider the needs of both experienced
forensic examiners and users with varying levels of technical

expertise.

Data Integrity and
Security

Implement robust security measures to ensure the integrity and
confidentiality of the data being processed and stored by the
tool. Protect against unauthorized access, tampering, or loss of

evidence.

Collaboration and

Integration

Consider the ability to integrate with other digital forensic tools
and systems commonly used in the field. Support interoperability
and data sharing between different tools and platforms to

facilitate collaboration and analysis.

Ongoing Support
and Updates

Provide regular updates and support for the tool to address

emerging challenges, patch security vulnerabilities, and

incorporate new features and technologies.
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Topic

Guidelines

Ethical

Considerations

Ethical Considerations: Adhere to ethical standards in the
development and use of digital forensic tools. Respect privacy
rights, maintain objectivity, and prioritize the scientific and

investigative integrity of the tool.

It is important to note that these guidelines are general recommendations, and

specific considerations may vary depending on the jurisdiction, legal requirements, and the

intended use of the digital forensic tool. Developers should consult with legal professionals

and domain experts to ensure compliance with applicable laws and regulations.

The Qualifications of Thai Digital Forensics Examiner

The qualifications of a digital forensic examiner in Thailand are generally similar to

those mentioned earlier, with some country-specific considerations. Here are the

qualifications commonly sought after for a digital forensic examiner in Thailand are shown

in Table 5.

Table 5 The qualifications of a digital forensic examiner in Thailand

Qualification

Details of qualification

Education

A bachelor's or master's degree in a relevant field such as
computer science, cybersecurity, forensic science, or digital
forensics is typically preferred. Academic programs in Thailand
that focus on cybersecurity, digital forensics, or computer science

provide a solid foundation for aspiring digital forensic examiners.

Practical Experience

Practical experience in conducting digital forensic investigations is
highly valuable. This can be gained through internships, working
in a digital forensics laboratory, or hands-on experience in law
enforcement agencies. Practical exposure to real-world cases
helps develop critical thinking, problem-solving skills, and an
understanding of the challenges specific to the Thai digital

forensic landscape.

Professional

Certifications

Acquiring industry-recognized certifications in digital forensics is
highly valued in Thailand. Certifications such as Certified Forensic
Computer Examiner (CFCE), Certified Digital Forensics Examiner
(CDFE), or EnCase Certified Examiner (EnCE) demonstrate
expertise and competency in the field.
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Qualification Details of qualification
Technical Proficiency in computer systems, operating systems, networks,
Knowledge file systems, and digital storage technologies is essential.

Familiarity with digital forensic tools, both commercial and open-
source, is necessary. Thai digital forensic examiners should be
well-versed in Thai-specific hardware, software, and digital

devices encountered in local investigations.

Understanding of A thorough understanding of the Thai legal system, relevant laws,
Thai Legal System regulations, and legal procedures is crucial for digital forensic
examiners in Thailand. This includes knowledge of the Computer
Crime Act and other relevant legislation related to cybercrime

and digital evidence.

Language Skills Proficiency in the Thai language is highly beneficial for digital
forensic examiners working in Thailand. It allows them to
effectively communicate with local law enforcement agencies,
legal professionals, and other stakeholders involved in the

investigation process.

Analytical Skills Strong analytical skills are essential for examining and interpreting
digital evidence. Thai digital forensic examiners should be able to
analyze complex digital environments, identify relevant
evidence, and draw accurate conclusions from the data

collected.

Ethical Conduct Thai digital forensic examiners must adhere to ethical standards,
maintain confidentiality, and respect privacy rights. They should
have a deep understanding of ethical considerations specific to
the Thai context and prioritize the integrity of the investigation

process.

These qualifications in Table 5 provide a foundation for individuals seeking to
become digital forensic examiners in Thailand. It's important to note that specific
requirements may vary depending on the organization, level of expertise, and the nature
of the investigations conducted. Continuous learning, professional development, and
staying updated with advancements in digital forensics are also crucial for maintaining

competency in this rapidly evolving field.
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The Future of Digital Forensics in Thailand

The future of digital forensics in Thailand is expected to be dynamic and
transformative, driven by technological advancements, evolving cyber threats, and the
growing demand for digital evidence in investigations. Digital forensics in Thailand is
undergoing significant advancements and faces new challenges in the future due to the
rapid evolution of technology. Some potential developments and trends in the field of

digital forensics in Thailand are shown in Table 6

Table 6 Potential developments and trends in the field of digital forensics in Thailand

Topic Details of potential developments and trends
Internet of Things As more devices become interconnected through the loT, digital
(IoT) Forensics forensics will need to adapt to handle the increasing complexity

of analyzing evidence from a wide range of smart devices,
including wearable technology, home automation systems, and

industrial loT devices.

Cloud Forensics With the widespread adoption of cloud computing and storage,
digital forensic investigations will increasingly involve the analysis
of data stored in cloud environments. Techniques and tools will
need to be developed to effectively retrieve and analyze

evidence from cloud-based services and platforms.

Cryptocurrency and  As cryptocurrencies continue to gain popularity, digital forensics
Blockchain Forensics  will need to address the challenges of investigating financial
crimes involving digital currencies. Analyzing blockchain
transactions and identifying the individuals involved in illicit

activities will require specialized techniques and tools.

Machine Learning The use of machine learning and artificial intelligence (Al) in digital
and Artificial forensics is expected to grow. These technologies can assist in
Intelligence automating certain tasks, such as evidence triage and pattern

recognition, to improve the efficiency and effectiveness of

investigations.

Data Privacy and The increasing use of encryption and data protection mechanisms

Encryption poses challenges to digital forensics. Investigators will need to
develop new techniques to overcome encryption barriers and
find innovative ways to extract and analyze data from encrypted
devices while respecting privacy rights.
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Topic Details of potential developments and trends

Quantum Computing The advent of quantum computing may render current

and Encryption encryption algorithms vulnerable. Digital forensics will need to
adapt to the development and use of quantum-resistant
encryption methods to ensure the security and integrity of digital
evidence.

Big Data Analytics With the ever-growing volume of digital data, big data analytics
techniques will become crucial in digital forensics. Analyzing large
datasets efficiently and effectively to uncover relevant evidence

and patterns will be a key focus.

Collaboration and Digital forensics investigations often involve international

Standardization collaboration due to the global nature of cybercrimes. Increased
collaboration between law enforcement agencies, academia, and
industry will be essential to share knowledge, resources, and best
practices. Standardization of processes, methodologies, and tools
will also help enhance consistency and interoperability across
jurisdictions.

These trends in Table 6 reflect the evolving landscape of digital forensics and
highlicht the need for ongoing research, development, and training to keep pace with

emerging technologies and stay ahead of cybercriminals.

Digital Forensics Discussion Issues in Thailand

Digital forensics in Thailand, like in many other countries, plays a crucial role in
investigating and analyzing digital evidence for legal purposes. Here are some discussion
issues about digital forensics in Thailand:

1) Legal Framework: Thailand has enacted laws and regulations to address digital
forensics and cybercrime. The primary legislation governing cybercrime is the Computer
Crime Act of 2007, which criminalizes a wide range of computer-related offenses. The Act
also empowers law enforcement agencies to investigate and collect digital evidence.

2) Digital Forensics Units: The Royal Thai Police has established specialized units
to handle digital forensics investigations for example the Cyber Crime Investigation Bureau
(CCIB) and the Technology Crime Suppression Division (TCSD). These units are responsible
for analyzing digital evidence, conducting forensic examinations, and providing expert
testimony in court. They work closely with other law enforcement agencies and

organizations involved in cybersecurity.
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3) Investigation Process: When a cybercrime is reported, the CCIB and TCSD
initiate an investigation. They employ digital forensics techniques to collect, preserve,
analyze, and present digital evidence in a court of law. This may involve examining
computers, mobile devices, network logs, social media accounts, and other digital sources.

4) Training and Education: Thailand has recognized the need for skilled digital
forensics professionals and has taken steps to provide training and education in this field.
Several universities and institutions offer courses and degree programs in computer
forensics and cybersecurity. These programs equip students with the necessary skills to
investigate digital crimes and perform forensic examinations. Digital forensic professionals
in Thailand undergo specialized training to acquire the necessary skills and knowledge for
handling and analyzing digital evidence. They may receive training from international
organizations or attend local workshops and conferences to stay updated on the latest
techniques and tools.

5) Collaboration and Partnerships: Thailand actively collaborates with
international organizations, such as INTERPOL, to combat cybercrime and enhance digital
forensics capabilities. The country participates in regional and international workshops,
conferences, and training programs to exchange knowledge, share best practices, and
strengthen cooperation with other countries.

6) Challenges: Despite the progress made, digital forensics in Thailand faces
several challenges. One key challenge is the rapid advancement of technology, which
requires continuous training and adaptation to keep up with new devices, encryption
methods, and digital communication platforms. The lack of standardized procedures and
protocols for digital evidence collection and analysis can also pose challenges in ensuring
the integrity and admissibility of digital evidence in court.

7) Private Sector Involvement: Besides the law enforcement agencies, private
digital forensics companies also operate in Thailand. These companies provide services to
individuals, corporations, and law enforcement agencies in areas such as data recovery,
incident response, and forensic analysis.

Overall, digital forensics in Thailand is an evolving field, and efforts are being made
to enhance capabilities, improve collaboration, and stay up-to-date with advancements in

technology.

The Enhancement of Digital Forensics in Thailand
Digital forensics in Thailand has seen significant enhancements in recent years,
driven by the growing need to combat cybercrime and address the challenges posed by

digital evidence. Here are some key areas of enhancement in digital forensics in Thailand.
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1) Strengthen Legal Framework: Continuously review and update the existing
legal framework to address emerging cyber threats and technological advancements.
Consider enacting legislation that specifically focuses on digital forensics, ensuring it is
aligned with international best practices and standards.

2) Capacity Building: Invest in training programs and professional development
initiatives for digital forensic investigators in Thailand. Collaborate with international
organizations, such as INTERPOL and other countries, to share knowledge, exchange
expertise, and participate in joint training exercises. This will help enhance the skills and
capabilities of investigators and promote standardized practices.

3) Establish Specialized Units: Develop dedicated and specialized units within
law enforcement agencies that focus solely on digital forensics. These units can be
equipped with state-of-the-art tools, software, and hardware required for conducting
efficient and effective investigations.

4) Collaboration and Information Sharing: Foster collaboration between
different stakeholders, including law enforcement agencies, government organizations,
academia, and the private sector. Establish platforms and mechanisms for sharing
information, best practices, and intelligence to enhance cyber threat detection, prevention,
and response.

5) Research and Development: Invest in research and development initiatives to
stay at the forefront of technological advancements in digital forensics. Encourage
partnerships between academia, research institutions, and industry to drive innovation and
explore new techniques, tools, and methodologies.

6) Public Awareness and Education: Promote public awareness about the
importance of digital forensics and cybercrime prevention. Conduct campaigns, workshops,
and training programs to educate individuals, businesses, and organizations about cyber
threats, safe digital practices, and the role of digital forensics in combating cybercrime.

7) International Cooperation: Strengthen cooperation with international
counterparts through mutual legal assistance agreements, information sharing networks,
and joint operations. This collaboration can aid in investigating cybercrimes that have
transnational implications.

8) Encourage Private Sector Involvement: Foster partnerships with private digital
forensics companies and encourage their involvement in supporting investigations and
sharing expertise. Leverage their specialized tools and services to enhance the capabilities
of law enforcement agencies.

9) Establish Digital Forensics Laboratories: Establish well-equipped and secure

digital forensics laboratories across different regions of Thailand. These laboratories can
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serve as centralized hubs for evidence examination, analysis, and collaboration between
investigators.

10) Continuous Evaluation and Improvement: Regularly evaluate the
effectiveness of digital forensics practices and procedures in Thailand. Encourage feedback
from digital forensic practitioners, legal professionals, and other stakeholders to identify
areas for improvement and implement necessary changes.

These enhancements contribute to the overall improvement of digital forensics in
Thailand, enabling law enforcement agencies to effectively investigate cybercrimes, protect
digital evidence, and bring offenders to justice. The continuous efforts to enhance digital
forensic capabilities are essential in keeping pace with evolving cyber threats and
technological advancements. Implementing these suggestions can help Thailand
strengthen its digital forensics capabilities, improve cybercrime investigations, and

effectively combat cyber threats.

Conclusions

In conclusion, digital forensics in Thailand is continuously evolving to address the
challenges posed by cybercrimes and digital incidents. The country is making efforts to
strengthen its legal framework, enhance skills and training, foster collaboration, and
leverage technology advancements to advance the field of digital forensics and effectively
combat cyber threats. In addition, digital forensics in Thailand is a critical discipline that
plays a vital role in investigations, cybersecurity, and the administration of justice.
Continued investment in resources, training, research, and collaboration will contribute to

the further advancement and effectiveness of digital forensics in Thailand.
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