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A1133 (Knowledge engineers) T1uAURLTE1v Y laNIEN1 (Domain experts) ngil TngUszasanan
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Foaasdulan Tnearuduiudivent annsatglvssuulyguseivgussaiana 81ukagyiinig

Ipseidoyalinudeiianss

Tutgtuldmwuanivunsgiuilddnassuasesnuuulasiadavesenaisiondiduiaa (XML)
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Menariu iselduanndiatunldnrwaniula fegranislder RDF/XML Hdsgud 2

<rdf:Description rdf:about="https://|st.nectec.or.th">

<Ist:title>Language and Semantic Technology Laboratory</(st:title>

<Ist:author>Akkharawoot Takhom</lst:author>

</rdf:Description>
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naggnitaunlvianunsanavaues selgvnluriuiiniinanudessnisuagannsaufinanuuny

Weney 9819HUsEANSA N NA1IARTEUUNWIYEY Avanunsalvinaans ensandudymuayns

o

e
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2 Msiseusluseaudn (Deep Learning)
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W1570me9 (parameter) 103UV A0IEER (statistical model) Tuas Bamsfwmesvas wuudiaes
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UszananatayaniginsevenisUssinanavuiy undny (massively parallel computing)
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UsyAvBAmLAYATIINFBIIEITEULNINTY woNIINT MIUszananadelAptey HeUszanana

vnadnyditivaniatlun1susuamnslinesves Luudtaesndeyausunaumeadnele
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sfwesyndunTniueglussAufetuivilamednseiadalussaurwing msseusly
U = = & ° aaay vo a ) N A
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P a S < ° i v a It " 2

WgLwUUIBugn (recurrent neural network) 1 JuwuUI1a89 b n1sdwmasmatlun1suseaians

nalnugILYeINITIBUITEAUANABLATOUBUSYAMIBLLUUINGT (recurrent neural network) &4
WeuwuunsinauveaeselsanUsvamiluausyudlnllowiudiniaviey Usvamiiioy

[ o

UsznaulumeniisUssamiiiey (perceptron) N5ugadyaaUseanannieadussamn duku

U ¥ 1

szi'mé’agmmvﬁwﬁqgﬂﬁ 5 LsﬂmmsmﬁauLﬁwqmaﬁyaunmmmmﬁiﬁtﬂunmma%qmamﬁ’a (feature
vector) iszneulusedyan 0 uaz 1 Iddesdyanandusazdosazivhmin (weicht) shafudy
wmiwmesvetuusians Weldsahminlrduananduds wheussamiflonfiozsin Sy
e flae il duedetie (network function) wazddesdyanmesnai feidunis
n3¥HU (activation function) Aifuun mMamilsanilsidundenesiaifudadin (threshold)

[y

wiheuszamifieufazUasedugad 1 eanun

Network 1
function o

0.5
o @1
1 o°
Weight
Input features Output signal

(shallow representation)

U 4 uanamigUssarminien (perceptron)

nsdeniminvesesdygradiwsasdondutymil vmedunils iszdunisusu
ATnesvetuuIae@ilinansenulnensitenugnABIveINsiTuNgINMgUTEAmLTIEY

nsgUIUNsUSUAMITIwesassedlddeyadiviuasy (training data) Bulusenisvesinmes

10



o |

@mauﬁ’ﬁmaqé’zgzgm%’ww%fam;fwaLaaaﬁ;lué’zgzgmaaﬂ wuuazﬂ%’uﬁﬂﬁﬂwﬁﬂmaqsziaaaﬁgfgwmLmax
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A o ' = A = 1 v A 1 a .
WetmheUszamiisuudeduduasotnasazliaietisussamiiion (artificial neural
network #38 ANN) fa3U7 6 1p3ev1eUseaniisuazUsenaulumenieussamiindnuauunni
a LV I = gj al 1 5 1 1% . 1 = 1 Y 35 1 1%
Seeiiulunilstuionii dugeudu (hidden layer) nulsUszamiienunaziilududouiiuaz
WewsaiutesdyaadianinmesauaudRtasnandyaumurann1svemlsUsTa ey

< o o . . & A < I3 wa |1 (Y} 5 1 1Y dy = =
panundurviug (prediction) Bellanwuzilunmesauaudnuiu Yudeusuiliissuiaiiou
nsnaunseamtlstuiiainuemnauaInNmasAuaURvedyy st tues Lewnlitugausy
= & o = a 1% & = o & \
Wigatufed 15135ennsseuskuuilimateusluseauiu (shallow learning)

Input features
Hidden layer  Output signals

JU 5 uanamseteusyaimiien (artificial neural network %39 ANN)

wonntadEnnsaivdugeusuliisnounnniu naefuaetemheUsyamifion wuu
et (multilayer ANN) faudl 7 maifissuautue suduastisliedotieUssamidion
mmaaﬁmwlﬁgﬂﬁaqmﬂﬁu mezﬂ'ﬁzmumﬁﬁwmaazgﬂﬂé"uﬂiaaiﬂa%gusziauﬁuuma%y’udauﬁ%
wAndayraoen egndlsinumsiiaduaudus sudusdunsiusaumnnimeslueiete
Uszamiiie ﬁﬂﬁéfaﬂ%ﬁﬁauﬂaﬂ%mmu'méﬁuiuﬂﬁﬂ%’umwws']ﬁLmai‘mmlﬂé’m TnunszuunIsusu
ﬂ'mﬁwﬁLmai‘%ﬁmwﬂU%’Umﬁumaﬂsza’mLﬁajﬂu%”’usu'aul,%fuﬁagiﬂﬁﬁwfgwmaaﬂdau AN
ﬂé"uLﬁﬂﬂm‘wmEJ‘LJizaW]Lﬁﬂmﬁag"lu%’jw&auﬁuﬁlﬂaaaﬂiﬂ Fus15ennsruaunsiin nsruaunis
nadfaundu (backward propagation) nszuiunsnIadounduazdniunisiudesy auni

ANTEmeTveIIgUsTamiienNanaeisuingni1ieile
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Input features
Hidden layers Output signal

JU 6 uanumTovIgUsyamiienkuual i (multilayer ANN)

wladdgueinisseuiseivanfenisiindwindugeusuliinsudueiud el Wieufedld
funsinuvesnnsetnawadUszavluausiywdusmedodninnanisiudiuiuty deusunay
ilbiresddtoyadmiuasuiingy nsiiuduy suduaulueiuddadululildlunig U§oRdedinig
UszRvguuuiassanardatund sudlyminailunisiSeudluszaudn wuudrasmiaidud
9 v Y
HeulutagtupeirietieUssamiiieuiuuIug (recurrent neural network) mtheUssamiiiey

o [ Y v =3

wiazmhearihdyanueenulddniudesduanasudide Suilimhe Jsamiloudiaioud
MheANUNIEnsansdyaaeeniteunenanlildee wwusaes dilrnuSeuieuay
anunsaudusnsfiwedldedenndudiiveideAounndmheussam WonazdaRatumumss
ﬁ‘]"n,fi'muﬁ'ﬂﬁ‘bia'm*ﬁaL%‘EJ‘LJ%?&“LM;JI&T?}ﬂ Weuftaymsenan Salinnsiiin 29950198 (forgetting

circuit) | lUTuntheUszaiisunsazi e liUanudosdyg adnfiun 9ndeg uonuainies

[ '
v A

WSenATeTgUsTEmiisnLuuINgNieInsaudi wuudiaes anudiszezduiiedssugend
(Long Short-Term Memory %38 LSTM) siaguil 8 dauuudnaesiiliu wuudraesiitexldiuuiniian
dwsunisseusluszauan

Theoretically
infinite layers Neurons Long Short-Term

_withmemory ~ Memory (LSTM)
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JU 7 UanauuuiIaan T syerauiiogseese13 (Long Short-Term Memory %39 LSTM)

wilduuuaesausssduiiogiveseminnfives 2 g Ao gavileninmiog Uszam
Fen wardnyanilanamesnisiy wanmseldnssuiunsnnadounduiiousu ewisdimediia
2 yoilldusinszununisfinanisegiutumdunaludeyadmivasunnedos Ufusmsdinosl
wngaufuTsnaTiadndumsm s daiude

13



UNA 2 (5719) UANLNINIIASIAUTLRUNSINIUVILUSUNTUNTNS LY

4

wialulagUsyauruszhivg

&

UNUI

naninaginIsUszliunsviuvedlusunsuniinsldmalulagUyanUssivgatull Sudwmane
° o 1 v ° Y A & ! a 9 v a a s
dmiunbisnuisssmsvimthiiduniisussiiviaznageussuuildvalulag Uy usehivg 1ne

a [ 6 6 a “« .

ATBUARUATNIEUUADUNILADT hazgaNakITNINULIN “Al-based system is a system that
includes at least one Al component” [1] ﬁﬂﬁmiﬂizqﬂﬁ%}mmsﬁaﬁuﬁ azdululunmsiaiie
Uszillundndanninislddeyavseivg Tunsainfiviigauimiuguaenizveudaznindiu 9913
AVUANIATFIUNRNIZLINLIN TiensausnmliaannaeiniasIauseliuil Tiendaiudeniviun
Yawhenumiuguamantiy dalauauwuziinsgiuatuiianddeonmvuaieifiunisnaaauaiy
1IMIFIUEINE A ISO/IEC DIS 25059 , ISO/IEC 29119-11 :2020 , winUfURass3510 U
Jyausshivg (@) wazainsgun1suszdiu ISO/IEC 25010 Wunan wazthdemmunmenanau

UszgndidunwimamsussifiuvesUseindlneidonndesiuuinsgivaina

MWIUNSUTTRUAMNWAEAS

n. lwnananwndndne (Product quality model)

mMsUszifiuannmsyUURRIme SLarTed SR lUa Mg 1SO/IEC 25000 - ISO/IEC
25040 TofVuAMUIBUULALAMNINGDNAWITHAN15UTEU (Software Quality Requirements
and Evaluation :5QuaRE) snsfiuns Inelilannanmuniwwansiast (Product Quality Model) %s
fatunR AN YN LazALSNMEEDY (Characteristics / Sub Characteristics) 1 8 ¢ I
Functional Suitability, Performance efficiency, Compatibility, Usability, Reliability, Security,
Maintainability, Portability ) $aufiun1sldunsgu ISO/IEC/IEEE 29119 Series unlglunisnaaau
fusuAnszuIuMInagey nMstiufinienansvagey maliaflineasy luaufsnismenunanis

aaaU TuaaNawISuURibU

UIMIFIU ISO/IEC DIS 25059 : 2022 ToMMuAATUSTUURALAMANYBNALISHATNITUTEWY dmsy

seuumalulagUnyausedivg aiauiudiugin ISO/IEC 25010:2011 Tudiuamdnuyazianzves
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seuumalulag Uy usehivg Inwliunadnvazdeslval warauanvazdosuTuus lawn User

Controllability, Functional correctness, Functional adaptability, Robustness, Transparency,

Intervenability ~ Aeuanslugun 1 nglddydny

PetUAMENURAYBY

(%

L4

faggninluldnmsinlusinten 3

£%
P

(AVIRY!

AI System Product

Quality
| | [ [ | |
Functional Performance Compatibility Usability Reliability Security Maintainability Portability
Suitability Efficency
Appropriateness
recognizability
Functional Learnability
completeness
N Maturity Confidentiality
Functionl Time behavi Operabllity Modulzrity
unctional ime behaviour .
% Availability Integrity
correctness . ili
Co-existence User error Non-repudiation Reusability Installahility
Resource ) Fault tolerance .
=sour protection . Analysability .
Functional ufilization Accountability Replaceability
un _'0"3 Interoperability Recoverability » Modifiability
3ppropriateness User interface Authenticity Adaptability
Capacity aesthetics * Testability
Robustness Intervenability*
Functional Accessibility
adaptability* User
a:ontrollabilit\‘rﬂ<
Transparency*

7U 8 Al System product quality model ISO/IEC DIS 25059

¥. Tawananwn1slgau (Quality in use model)

TwanunmmsldanuresssuumaluladUyauseivg lnegedawuudtassnaunimmilly
ISO/IEC 25010 : 2011 dnwazeoslnsiuansluniawmung * lawn Societal and ethical risk

mitigation fauansluguil 9
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Al System Quality
In Use
Effectiveness Efficiency Satisfaction Freedom Context coverage
from risk
Economic risk
mitigation
Usefulness Health and
Trust safety risk
Effectiveness Efficiency mitigation Context
Pleasure completeness
Comfort Environmental -
risk mitigation Flexibility
Transparency* Societal and
ethical risk
mitigation*

3U 9 Al system quality in use model ISO/IEC DIS 25059

L.mem’ﬁammmﬁmmqé’mmL.LazﬁﬁaﬁiimLﬂu@mé’ﬂwmzﬂaaﬁﬁwﬁum Tngludmiianiendes
fuAunnsguasusssuiulaygIUsehyg 1ISO/IEC 24368 - laun accountability, faimess and
non-discrimination (Bias), transparency and explainability, professional responsibility,
promotion of human values, privacy, human control of technology, community involvement
and development, human centered design, respect for the rule of law, respect for
international norms of behavior, labour practices Wit Transparency Lﬁuﬂmé’ﬂwmwaaﬁﬁmsﬁw

wituduvasnuiianalalunislidaanuaenaneiulinan N nUeINER ST

4

A. W snedaussuuniinisidmalulaglyyusshivg

L)

1%

Tunauain13n 519U uatuliensds 11msgu ISO/IEC 29119-11 : 2020 LUINNNTNAFBUILUUNI

a s

mslfineluladdnyanuszing Hagthunnsguativiegseninaiuug) Tnsnasatuildtew “A-
based system is a system that includes at least one Al component” mmmmammgmaﬁuﬁ
audnunzanzvenaluladYeyg Useiusiviilugiu Functional waw Non-Functional
uReafufufissyliluinnsgiu ISO/IEC 25010: 2011 usifinudnuazianzuaamelulad
ﬂmmﬂﬂizﬁwﬁléjuﬁ flexibility, adaptability, autonomy, evolution, bias,
transparency/interpretability/explainability, complexity Wag non-determinism Wisduan

(%

AaudnvuzBInan wiva lanunsaldindusanisnsisdeunadiudmniunsununisiage Ui
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Usziluanundes Wayseyaudenidesussinisiensnaaey Audnvazmailagldlunsdnm

WU UTD 3

‘Viﬁ'ﬂgm Certified Tester Al Testing (CT-Al)

vdngmslususosnmsgiuaina manaasuszuumaluladdagUseiug iundngmsfiegneld
International Software Testing Qualification Board :ISTQB ﬁL‘ﬁamLﬁaa%ﬁqm’miﬂ’s’mvﬁﬂﬁl
waluladlyanuseAvgliiu tester falanazdifetoslunmaseussu sufuiiaueiaie
wazdsmsnaaey Tnslumsiamuinasiludd 3 dldinssrduasussgndliluduvesndnune
wnzvessruuwmaluladlyanusshvg taun flexibility and adaptability, autonomy, evolution
bias, ethics, side effects and reward hacking, transparency, interpretability, explainability
safety and Al saufanisiinuaingussasdnisvaaeunazinasinsnagay lUlge198slunsdnsin

WU UTD 3

4

3. wwalfuRasesssuiulyyiussivg

a9

Tuuszmalnglainisdavinenanswunujifasesssutygiusshivg Fainrilagdineu

AMYNITUNITAANALNOLATHFR LA AIAUWIATIR NTENTNATALNDLATYFAILALEIRULITIR LB L

va 4

e 6338 Hoanuwuu B gliusnislayausedivg waedliusvloviaindyyiuseivg 14

Y Y

de

ik

ey

WWuuwmsdmsunissiiduniseiiueuy wagliuuinislansuied@nsuasaseniindnennudes

(%)

v04n13lEUINsUeyeyUsedivg mhenusguasnsaumiuaualygiuseiivg Nasedulsemeuas

o w

szavasAnsitelfiunumidlunsduadu aduayu swdiiuguamaluladtyaiussivg wievh

Y

Titgausehvgiinnuiidens dunsUasndy Hasesssu dwalilasuniswauinazldau nelwia

P

Usglowufiuuyed druuazdanndon sennulusida asounquuazilusssy donndesiungnung

F3U5TIURATANTUY WYY TIDsERAAGRITUYNSAARSYYIF 20 U (2561 - 2580) eNSANENTN 2 71

LY a

Ionantanisldmalulagiavia Jeyauasdyausefvglumaiindnanimuazaiuaunsalunis

ES]

'
Y =1

WIITUYBIAAMNTIUWATUINIT hazENSAIANINITENTIRIVALNeIATYRALA AN WA, 2563 -
2567 gnsAansH 1 138an1simunlaTIaseiugIuATavesUsema Jallnagnsnasiauiuay

daasunisamunaznisliuszlesiandumesidalunnds (0T) waztygrUseivg (A) Tnediudim

MuuINIsEsTIN Ty useugaslalivinisnenumaluladfdvanaenaaafuluInians
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o A

AuRIVALaATEgRkardruvasEmAalng dawalvisiusnstayaussAvgnidussansainlunn

<9

N

% wazaunsabiusnsiaegnadagule

wannenaskuUfiRses sy usshivg Fuavilagdinauauenssunisfdvialiie

o«

'
a LY A

LATYFNIMATAIAULMIYIA NTENTNRITLNBLATYgRIRATAIAUWINA, dinauiauIne1Fans
Lz ALLLABWANA NTENTNNTRANANY Ierans wazuinnssy §eladnvin “uwiufon
Pesssuiulyavssivgiuielddundnujifuazuuimnansanduanuiutygiussivg i

$ANTRT U0 @, nAensuildiunnglugnenineimansussmelng uasiun

= o v 4A

winnssuszilgamsegnafivayniang fueen (EEC) Tiudesudnete lnglindnnsdrdyme nisasng

a

AuaunasznI sy useivgisngs dumsivinriunsihtyavseavgluldlunsd

a s

Aouaziludunseseuywd il feufjufnelunuiujifasesssusiutygyiussivgussnausede

UfuRTsliszAun1siaduiidumniaziounasuanaeiuly iieidenadasiuszeznmonas

Y a s A ] a Y a Y a ea < [~ I v awv
W Uyayusehvg Wedaasulmannsiaudyyuseivgnsinsd washiiluguassedetnide

(%
v [

7191 AnueviauladmannisauasesssuNnandsludneduuwand A lundale faad

wuaUfuRasessIuldayyussivg vae anv.
anv. latauenanni1sne9sesssulygnusshivg 6 18 lawn

1. AMNEINNTAIUNTTUUITULAZANSHAILIDE19898UW (Competitiveness and
Sustainability Development)

- Jyssiviasgnassasldeuieaiaussloviuasanunnanliuiuyee dau
NP NI T LB R MR

- UgadsgAvimsgnldnuiiaiiuanuaiinsalunisudadunazainsnnuadylnuayed
[ a 1 <
damy Useina gilnne uaglanagralusssy

- Jgyusshvgaslasumsideuavinuisgiwiolios ielviuyudiianisasisasshuinnssy

wazgnamnssulng

2. ANUFBAATIIAUNY MUY F385T5U UazdIATgIUENa (Laws Ethics and International

Standards)
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[N

TayayrUsehugaslasumside seniuu Waw 1iusnis wagldau aenrdesiungmineg
U3SVINgIU 9385551 AMSTIUVDINYYE UaruInsgIuaInNg lnetesnsendududius

Nesh AnSiasnn wasavzuyveyy

¢ &

sonwuuyauszAvgasldndnnisuyuddugudnarsuazludinduls

Y Y

Tayayusehvgliasgnldlunisivuavemdinvesuyud

. AnulusslanaznnszAusuURAYaU (Transparency and Accountability)

Ty seAngaslasunisive eenwuy Waiwn usniswagldanu seaulsdda aunse
p5UEazAINNITAll SINDEINTONTIEUAINTIUAIGY TARTUSounale
Tyausehvgaisiimuaiunsalun1sdudaunau (Traceability) W1seds nsaaauaI

a

Anusniuayifadedaymanuduwails (Diagnosability) 1e

N

[y

TR feanwuu g dliusmsuasldnulyauseivg asiiniszanuiuiiavey

e

(Accountability) sienansenuilintuaindyausefvgauniseniniveny

4. aAnudiunslasafeuazanuludiuda (Security and Privacy)

Ty szivgmsgnaaiieuinis udlimsgnlfifionasnans sesu wazanatywd
Hynuseivseslazunisesnuuulaglindnnisteaturndes tedestunislaufande
AnAa Lile3nwlidenusiunsaendevesteyauazszuu nufinisruasesteyadiuyana
o9 wazAulaeadvetinuardunndeunisuenaaenininstinvessyuu i
AUEBNTaluNMIATIIEOU TBULaTABUALB e VENAMIDanNANTENY
HynuseAvgasinalalviuysdunsnumszuuiiomuaunudsiotainansynuiy
uywdle
mhsanusgasnauuiiuguanisiauaglinusilofuuuanlumsnanidsans

wistuasensenludfandyaiuseiugniaunss

o9

5. Auiiies varnviate Asaunay uasllusssu (Fairness)

nseaniuukaziimuTgauseAvimsaidennurainvans vaniteanIsunIn annis
' = A Y a ¢ 1 v ° | Al o v '

wUsenkaziawdes iensliinUssleviddegauduiuuinuinashla lngamenguay

rneglonialudau (Diversity)

nsandulamineatesiuide sanuuu il Tiusnis wagldanudyaiusshvgndfgyans

a =1 @ 14 .
mmaawqwmmmLUuﬁisaﬂ,m (Fairness)
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=

6. AL ntiadio (Reliability)

a 1

. Jgywsrivimslafunmsatuayulviianuindeieuazanuilalunsldiuseaisisay
- Uayusghvgamsanunsaninnisal Andule waglviduusiinlaeg1awiudgrgnaes (Accuracy)
aSranadnifiansadedelduazadicludlsiiiesiosns (Reliability and Reproducibility)
UyyUseRugmsiin1smuauAnA KA ATIERUAINATUN LAY TIYRIUBYA (Quality

and integrity of data)
. Yaanuszivimsinszuiunisuazdemneiunaagiioundy (Feedback) angldauiiolyt
Adnuansaudsnnudomsfindy fuisesfoadou udsaymuesszuuiinsiasouny

wazlvdaauonuzlalnedsuwazsInLs)

vy va v

wwUfUResessTu g uszAvgdnedu Aiauelae day. [Wululuihusadeniu wuiujifau

<9

¥
= [

ysus3sulyaUseAvgn amy. AMvuedy duandluiade 2.5.2 19aneil
wuaUfuRduasessIndyyussivgves dame.

wuUfuRauasesssudygnuszivgues @my. Ussnaumenannis 7 9o feseludl

1. anududiuda (privacy)
ANLiuAdazUaanne (security and safety)

AuLI91a (reliability)

AlUsslauazesuiels (transparency and explainability)

2
3
4. audusssy windley wazliulauen (faimess and non-discrimination)
5
6. N132AUTUNA (accountability)

.

LT a ¢ A o a .
wywdilugrruaudyauseivg iennudiguvesyseud (human oversight and

human agency)

o =] < 1 o .
“annN13N 1 AULUUaIUN2 (privacy)

U sshvgaisgnesnuuulianunsauntesmnududiusii uasinnsweiedvdiasnmvesynna

nsthdeyadiuyanavewlaluldnu sufmsmewnsuasldusslovinadnsannisuszaianauas
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msmaulavestlyyuseivg Feadslifldnuliygrussiuvgnnudamihisdoyafiazgniiu
uTuuazdnuazaideyadnanluld deedldiunsBusenanidvesteyaneu
msopnuuLLAEtaL g U sERvmTeguuiiuguresmatndesavsiainmuasdnAnivosywd
Tvinseg] uwagdoanswieny sy viengunuaelulszmafiieadesiunisduasesdeyadiu

va ¥ [

yara W wezsvlyginuasosdoyadiuuana w.e. 2562 Wusdu wenanil disaufansiansnsie

v 9

NOMUIEIENINAUIENA 191 General Data Protection Regulation (GDPR) #a¢

#ann1s 2 AnusiuasuazUasnne (security and safety)

TausivgmisgnaielilianudunuazUasndy sudlesiudedunseiietainduseuyue
Awandau daRN Wiswga wazUszma annnstdeudygiuszhvgiannauiuly (overused) wazil

a [ a

Ligndpsmunzau (misused) lnenisldanunasnisdnaulavestyaussivgnisiinainaiunsla
Yoy ue Malnaln iy udanusaunsnueINIsAauNITEIN 9 MeanAUEERINgunTIeNena
a é’ 1 v a aa 1 &l o Aa = =
AnTu 1y Msdadulaidanatn n1sanANanglivseasdd wasnisihluldluneniie Fesiudenis
Tdatiowduens (weaponization) wavnisvilidnlaiin iseliteyaiiiludgnsdinlefin

(misinformation)

'
a0

Hesantun1side senuuu wavimundyiuseivg andldyadeyaiioauln gadeyaiiduninuay
wiogadeyanidudeyadiuynna Famngnidndslaedlilszasdfuanenatundmnudemeseld
drufetedld Jsmsamilddmanmsihwanuduaslaendiowaznsiuasesdoyadiuunnacie

LU

wann1si 3 anuliansla (reliability)

N

Y a [ L4

79y epnuuU MsenaudgyaUssivsazdesaunsaaiteanulilatazanudetiulunisldau

<3

e

gaUszavs dedilinsunansenuannsingaulavesseuunaziindulawidaliunansisusula

]

ce

lngnIdeuaiauszuumM e et Ussinana wavdndulavesdygiuseivgiiudugignaas
v P = v v v ¢ a 1Y v v . =
aiamadnsNaeiale wazaianaanskuufednulndle (reproducible) s3uslin1sAIUANAMAIN
1% A o 1y = o 9 ¥ a v a Aa = ! ] oA A
vostayamhunldau wedssiuldlifnnsindulanianain Fe1admaronnuynyedioves

seuulgguseiugla
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wanNN1sM 4. Anulusssy winiey wazliwdaken (fairness and non-discrimination)

U sshvgnisgnesnuuy uazthluldnuieduasunnudusssy anuwindey a

wanvany ANEinA wazaugAsssuvatsaunnnguludiey lnenliiinauend wieae

Bedla 9 swdmsiilenauszvvunnauludiey Wy nquaudeslenia giinisuazgynmanin 1i
aa

lasudsslevuanlygyiussivglaegrsmniuazminden Tnaliuusenaewd dluaslinalmin

AURRDUAINSE 1AL

wann1s 5 anulusslauazaduield (transparency and explainability)

Tyausedvgmislasunisesnuuuuastlly Inelvinyuwdanunsaslanmaslitayayiussivg
ag Wlaliindeyagniluldednels wWhlaldtanssuiunsmsdndulansaianisalnisnseyineng o
1§ uwasiriuguasaravaeulyaUssivgle lnemsibiiniswaranisaiiunisvesssuuli
[ a a v ¢ 9 Y Y A 1% Ql'
Judeyanianunsaesueuasidilalalaeuyed awnsansivaeudounduliduamuvesyadeyad
195U nszuIunsvinenu waznsindulaveslygussivgsufsaniud a1 wazisnis

a

Uyaseiugluld ieldiiliseTe asraaeunnuinund Iadelamuasmgsuinveuliegied

<q

Usgdninm anviaiietivasieanueduliuagldnulyanuseivg

N13d0a13ANBBUIENANIANLTUNT ANEINTT0 wastadinvaslyy Useiug AIsviee19viu

NNI0lLAEINNEALAUTEAUATITEIY I UBIRNABINTTRLARINET?

#ann1sN 6 A152AMUTUNA (accountability)
aw IR a ¢ v oA o g va o =2 o a i
3338 eenuuu e Uy usedvg sesdinalniivihiliAnausiulatianissuiingeuse
HansenuiAnan e useivgueandiaiusialunside senuuy W wasihluldauiwies
aunsansaeudaunauiwisuRaveulalaetau sauddnalnunlelaym vsesuRaveusiony
demenonauindy munisenihiveswmulaegaiissmesnnimsasevinfeunumddyvessldi

] vaa

= 1% aa ] o ° 9] = I = R Y o
LﬂEJ'JGU@QwﬂﬂuwmﬁQUTnﬂUﬂqi@@ﬂLL‘U‘UWWUW LL@W’ﬂiﬂ“{NW ‘NQV]ﬂJﬁ'JubLﬂﬁ'JULﬁEJLWﬁWUU QEA9INEY

n1sUsnesauiuAiun sy ureslygussivgodamunsay $3089EN5HHUEINITUINNS

IANTANULEAES viseransenulusraze1INo1AnTU

wannsil 7 ayediludarvaulygyiussivg eadnudsduvesuyweyd (human

oversight and human agency)
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lunisesnuuukaznsilgaiuseavgivldauiu asivualieiladayedidundn (human

a

centric) wazAIliTsmnuaansatunismivantygussivg wardvsliuywdduidnaulalutuneu

Y

nmsdedulamdunsyuiunsdfey

wenani seuulyayuseAvgavdesgnesniuukasinanldiieliiinUsslovisouyweys 1l

S

neliindunseseuywyd Adsdanuluegii wavduasunuavesuyed sauiudunsih

Qe

'
o

Ty sshvgunldiielminnisiaunndegu

[

IRDFIAULATAILINADY HADAIUVIALAANITHEIUN
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" specification ISO 29119-11 D .
gNABILAYATINIL non-functional aufunsialaedely
requirements LiaUsulsmUiy ISTQB Al Testing nSUSUMIANAU
anmuandeuln AovanURAmY 1wy N3
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USumilmdnnunisiasuwlashu anknaaulunns
anunaauln 91U
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C09 | Explainability - szytadefifinansznuiunadnsves | Ussidiuinunisvegey | ISO/IECDIS 25059:2022 | angyinlvigldanunsa
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Hadnsvaslumaniudeyanageu ANUYNFABINY metrics | 190 29119-11 Uy sedivgmneia
(Ground truth) RERIS] , ASIAAINNIADRA
ISTQB Al Testing ,
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C11 | Intervenability -avdeuszuvaglineliiie Usziliunarunis ISO/IEC DIS 25059:2022
SunTIefor TN nIndau e VINAOUWAZATIVADY ,
(Safety and Al) . ISTQB Al Testing
ANNLINA DY LeNaNIVaNg Y
-HSIVFDUIITLUUNYEUYI LA A
ANULEEINYRDAITEUULDIVS B b
C12 Societal and ethical risk mﬁjﬂaauwa‘vﬂﬁquﬂﬂﬁﬂigLﬁuﬂfgf“u Gﬁ’li‘lﬂamﬂﬁyﬂﬁ’mﬂﬁ |SO/|EC DIS 25059:2022

mitigation

LALAT UTTINANULESS L UIIUD

98l accountability, fairness and

non-discrimination (Bias),
transparency and explain ability,
professional responsibility,
promotion of human values, privacy,
human control of technology,
community involvement and
development, human centered
design, respect for the rule of law,

Uszilumnudssias

U3

ISO/IEC TR 24368: 2022
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respect for international norms of
behavior, labour practices

C12 | Side-effects sryradufsanonaluduaseuas | anliunisiiunis ISTQEB Al Testing
NYIWIUAS NN TNAEDY NAdaU
MvlAsyuvwananatnAs el

C13 | Reward Hacking Independent tests can identify ISTQB Al Testing

reward hacking when these tests use
a different means of measuring
success compared to the intelligent
agent

being tested.
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C14 | Repeatability/Reproducibility | {syifiuonansudngruiivivesluna | Ussidiusunis
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1.1 1NaUNNISUTSEURATNAEaURSESITUNT5I8 (Checklist & Criteria)

1Y a Aav A v I a Yo &
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Wi wneust nNaIINISARE NINTFIWOWDY | AIDTUNENNLAY
asdudiuda (Privacy) - AuATRIYRYAdILYAAS -ATIRABUIINLBNANTTLNE IV ISO/IEC 25059 | (6dl)
1 s s = -
- PNTNENSIET AN 913041910 data wae
Hldudyaseiivgnsuanntite | algorithms
Toyailaggniiusiusiuuaranune
nsihdeyaluld
AdiuAIkazUandy siveanadsuasanauuyyed -AITIVFBUINLBNAN TNV ISO/IEC 25059 | (e31)
2 = - = a
(Security & Safety) finalniiearuauaudss 913041910 data wae
Qadeenudemennunnanag algorithms
' A v
MIBUTAEIT
Aulingla (Reliability) -In13PIUANAMANYBITRYATILY -ATIRFBUINNLBNA TNV ISO/IEC 25059 | (e31)
3 v o ed A anw -
A3 NHaaNSNYeRols 15001970 data wae
A5 emaansiuueanulndle algorithms
(reproducible
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Velih wneuat nNaTINIIAREY AIgIENBe | AesuneLiiain
HINTEUIUNTUALTOINSU feedback
ANuLdusTIuLazYITE lilordiviioreudedlumaananils | -asiadeuanienansiiisndes ISO/IEC 25059 | (81%)
(Fairness & -WA1504197N data way
Nondiscrimination) algorithms
Pwilusdla (Transparency) | -WgiiAeademsuinmgsld ATREeUNLENA TR TR ISO/IEC 25059 | (¢ndl)
Uyyusshivg -W15UNAN data Lag
-ausansvaeudoundula algorithms
-H59EUANNNAUNG LazItade
Jaymanudumadla
aunsaesungla HoansniseSuneranisanidiunis -979EEUNLENANTTE TR ISO/IEC 25059 | (81d)
(Explanabilty) ANLANNTALAE URIINA LA -390 data way

algorithms
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Usgiliunagnaaauasesssumiduazgninluldlunssuiunisvaasuves Al testing Center sialy

UFTUIUNIY

e lng

AMzNTINN1TSEETINTge IUTE RS dinguiauInemanstaznaluladunswif. (2565) wun
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§ o w v

UfuRasesssumulyaiusshivg dunanuiauineimansiazmaluladuias.
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gn1nsal Weshaw, WTaAS Juansisnens, USva) adu uag ensnad aaummIning. (2564) onans

WU UR3sTsN ey IUseRus (Thailand Al Ethics Guideline). d1inguaznIsunIsAINaLiNe

Y]

LATYFNILALAIAULUIYA, NTENTIFITANBLATUFNILATHIAY
AWNDING W

European Commission. Ethics Guidelines for Trustworthy Al. Apr 8, 2019.
https://www.aepd.es/sites/default/files/2019-12/ai-ethics-

International Software Testing Qualifications Board. Certified Tester Al Testing (CT-Al)
Syllabus. https://isqi.org/en/88-istgb-certified-tester-ai-testing-ct-ai.html

ISO/IEC 23053:2022 Framework for Artificial Intelligence (Al) Systems Using Machine Learning

(ML). https://www.iso.org/standard/74438.html

ISO/IEC 25010:2011(en) Systems and software engineering — Systems and software Quality
Requirements and Evaluation (SQuaRE) — System and software quality models.

https://www.iso.org/obp/ui/#iso:std:iso-iec:25010:ed-1:v1:en
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ISO/IEC 38507:2022 Information technology — Governance of IT — Governance implications

of the use of artificial intelligence by organizations. https://www.iso.org/standard/56641.html

ISO/IEC DIS 25059 Software engineering — Systems and software Quality Requirements and
Evaluation (SQuaRE) — Quality model for Al systems.
https://www.iso.org/standard/80655.html

ISO/IEC TR 24028:2020 Information technology — Artificial intelligence — Overview of

trustworthiness in artificial intelligence. https://www.iso.org/standard/77608.html

ISO/IEC TR 24030:2021 Information technology — Artificial intelligence (Al) — Use cases.

https://www.iso.org/standard/77610.html

ISO/IEC TR 24372:2021 Information technology — Artificial intelligence (Al) — Overview of

computational approaches for Al systems. https://www.iso.org/standard/78508.html

ISO/IEC TR 29119-11:2020 Software and systems engineering — Software testing — Part 11:

Guidelines on the testing of Al-based systems. https://www.iso.org/standard/79016.html

The Info-communication Media Development Authority. Invitation to Pilot Al Verify: Al

Governance Testing Framework & Toolkit. May 25, 2022, https://file.go.gov.sg/aiverify.pdf
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