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3.1.

eIt

IMDRF / GHWP

- IMDRF/SaMD WG/N10 FINAL : 2013 Software as a Medical Device

e N9

(SaMD): Key Definitions
IMDRF/GRRP WG/N47 : 2018 Essential Principles of Safety and
Performance of Medical Devices and IVD Medical Devices(3.0

Definitions)
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- ISO/IEC DIS 22989 Information technology - Artificial intelligence -

Artificial Intelligence Concepts and Terminology

- ISO/IEC TR 24027 Information technology - Artificial intelligence (Al)

3.3

- Bias in AI systems and Al aided decision making

JIEl =2

- AAMI, BSI, Turpin, R., Hoefer, E., Lewelling, J., & Baird, P. (2020).

Machine Learning Al in Medical Devices: Adapting Regulatory
Frameworks and Standards to Ensure Safety and Performance.

AAMI/BSI Initiative on Artificial Intelligence



(https:/ /www.bsigroup.com/en-US/medical-devices/resources/ Whitepape
rs-and-articles/ machine-learning-ai-in-medical-devices/)

- Kohavi, R., & Provost, F. (Eds.). (n.d.). Glossary of Terms: Special Issue
on Applications of Machine Learning and the Knowledge Discovery Process
(https:/ /ai.stanford.edu/~ronnyk/ glossary.html)

Kan A. (2017). Machine learning applications in cell image analysis.
Immunology and Cell Biology, 95(6), 525-530

(https:/ /doi.org/10.1038/icb.2017.16)



2
M
N
—I_d
>

= | 2~®l[Z2A Ez(decision tree)?} & 7L
o] &8h| Z|AISHF[A: WY (deep learning)]= 83t Az AXA
(visual perception), /3 <12)(speech recognition), & A2 A (decision-making)

5 T2 cdojo] WA Ze Y¥E AT F AT

(capacity for adaptability, 5712 8l o] FolA= Ade &3 st 599

AE)e 71 5 ok

q
£

7IAI 85 & (classification), = (inference), ©] TE vl &,

Ay A= 5 HoHE T8 WE= stk Az oyl &

AnE EEE JA%E R ZPHES

Dzl AFAT AR Bk F St ARG mRaREE
s

Al "HFE7E stad o 3

n:
ok

-
ol
i
k)
=
An)
1o
k]

Q18X (A1)
=3 ZHEC A S Tl NS ALREIC PIO] O3 L& Y A2 O14] Bz Y Y Z Y 22 ME2
SES QYN ORE AHY I HP B2 1YY e HEE
7IHI§t$(Mt)

« S Ofp T2 2 Q0] 850t 5818 ZFE 0 £0/0lE YIRS RETE
Arthur Samuel 2/ =20 7/l 8}

(2}410] 9= B0]EY) =X =Y o

usi oz
PCTRE 5 N8 7oA ot 2
40| Al - )I =748 ge R 2T

zétsts

w QO 2| TP E 4 H B ol7) obulof of 21mrofl ChBH Righaol 2 & )F2)7| #i8l elzoich

O8 1. elsAsH Z[AskE HEe| R

_6_



rO

FA 5ol "3k ISO/IEC DIS 22989 A F& %92 7|ASES
st Tdlo PF Hc]‘éq](behaviour)ol Holg == 3 Mg +
= 24 %Y (model operation)S HZA3}sl7] 3 HAFH =&

23t zA~Tdn AEsa o

=2
rr
>
oo
Lt
o g
=
o
)
Q.
o
3
Q
Nk
gl
=
o
2
AL
g
&
<
S

process) ot 743}t
2178 W (neural networks)[dl: <=&F 417 % (feedforward neural network), =%

A7 t<’}(1‘ecurren’t neural network), ZAEFA A7 " (convolutional neural
network) 5], Wl o] A ¢t VY| EQ] A (Bayesian network), A4 ET|(decision tree),

MEILE H_ﬂ,Eﬂ ™ 2l (support vector machine) & TF¥3 o] 3

HaL B ZA A ZAISE FE dagFold &oje HolH £4= T 71A
st 2499 mj/f ¥ 4 (parameter) S TS38te AZE| o] HAE 9w
ot B EA A ZAStE Rdoly &oj= HoHE 3 ZASE &9
dudE g5 AAEE, MELE YY dolEel 7]¥3 FE(inference)

o
rlo
o
Al
N,
N,
G
(e}
\cgj_.
NE
N,
>
=5
AN

N

(0]
o)
O
2
>
>

>
>
ofo
jﬂ
i
)

12 AA shxrt mdo] algh 2X|(action)e] AHZHE S5,
ol Nz& Ag (&3, exploration)ell 7]1¥3te] %X|(action)ES A &gt}

i)
)
o
ot
iicd
oo
e
'C_J
Q.
=
2
<}
EL
E
l
O::
_[N
mlm
of
o
ol



F8 o

O|= J1J1(MLMD)

=]
o

0.1 JIAIEtS Ji

0.2 IMDRF 201

AZES

]

o}
NI

i
o}

O

Wi

Felo] AEHEE AxAT} JE=F T

=

A<

T
L

e e 2, diA, 4,

N

A
B

oF
‘.mo

N

r2
oH

- AA A AFHAT AAY A AAE B AR AT

—_
o

2 F7HAE

=i, o

3|

7 ol A offel e AFS o777



MR o 2, B IUtdAe Azl Agd 71719 d&3UE &

471 Ael+= IMDRF/GRRP WG/N47:20182 Zrarste] 3 2



] =ol/ &= Ho| / JIgEE HY

oz Hluwsle] B A, AME, 2L IFEE 5 5 (treatment)?)
Sf= SOl 3t A= H E (systematic) =}/
1: FHgole QR (perception), HE(observation), HA}(representation), =

(prediction) & E78 (decision) & Z 38l EE P&/

X
K

Bl go] W Bias)e TE Hopl A T olm AgHT o Sof, oy
et Bololl A e FF BASNA /oA ojujz Goinn, W

M= FF 3% T 8T d4/HANE v

ISO/TEC TR 24027 Aol 71«4 AHoolH, &% 52 &34
olmatA] ettt WIFH FHF b ZolHd I FIIA

ISO/IEC TR 24027:2021 oA &1 4 it}

HFH, o557 g2” HIFS BF /AL Jde A="ES ATk
ATE A E o, WY HES 9% MLMDAA oj=dH HEFe &
Av FolA WMEYTS HEstE Aottt A7 W E AF
A 2P YEHA Fe A A7F oEHA E2 HIFL F ATk o)<}
Zo], o2 A" oiv] B4 dmEAdel diE] o &332 9y
¥e MLMD7} “YEExZA] &2” HIFS

2) B oJolA “HF(treatmend)” & 8H Ee YA A8E QAU 1 YRR @HHA gom, F o FHLAT n
24 QIA|(perception), FZobservation), HAHrepresentation), <llZ(prediction) == AA(decision) = E33h= oE FHe
P58 A A (SO/MEC TR 24027:2021)
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- Hloly A FASH A, dloly Ag] A dHoly A #¥¢e =), 18

- 38 AAd w2 P WS4 JHF (feature engineering), YT E

HaFol 73 2 el tigk ¥ B2 HXR = ISO/IEC TR 24027 A

6.2 9= TtZ(Continuous Learning)
MLMD %3719 &% WA (operation phase) &t AEHHOE
WAL= HolHo =2 vt MLMDY WHZES HAA I = 49

42 (ISO/1EC DIS 229892 A ololx =4 H)

H o gk JiE e ofy AR, wli X &h<5 (batch learning)> 9<% 3t (Continuous
Learning)= AW w TFT AgHTh WX g5 MLMDS] THF7] &9
S

SAY =2 G ol B A Aejd oy gl o7k of4kA

_L4
o

(@)]
(d%]
ik
A
EH
M

(Reference Standard)

M, W EE 59 ol ARE ASHE AR FAHH /F

6.4 Al=z]|A(Reliability)
IHEr oj=F dE B ZHzo] EISO/IEC DIS 22989)
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St=(Semi-Supervised Machine Learning)

8= ¢ FAR B A& e BFE E8ske VAT daes

(@)
o1
A
P
H
o
E

i

(ISO/IEC DIS 229899] A ojellAx A &)

H|3L 1. A& A X (descriptive information)T T<c3d] 2h¥ ] (labelling) 3= A
At z344d 4 ot o H o)A (annotation)> W E} Hlo|E, =HE,
T YA (anchor) 2t 22 HlolHo| AME HARE HFs= ZEA 2ot
oJi-Elo]d FAA oy AAl= HAHA F=TH.

HlaL 2: o] gojoll thet F7FAR] &2 728oA AT At

6.6 XI< JIAHISS(Supervised Machine Learning)

ZEol= &oF etHE H bjo]EE E§3k= 7485 {1SO/IEC DIS 22989)

H|3L 1. A& A X (descriptive information)© T<c3d] ¥ (labelling) 3= A
At z344d 4 ot o H o] A (annotation) W E} Hlo|E, =HE,
Ex Y7 (anchor)et 22 HolH Me AHHE HFst= Z=A|2olH.
olicEold FHAeA HolE Al HMAHA Feop)

HlaL 2: o] gojoll thet F7FAR] &2 728oA FAT At

6.7 AI'& OIOIEIMI(Test Dataset)

=9 o]F ML g9 A% Hrtol] AHEHT, Tdst= 5 714
g Y g =&2HA &F doly I

3) ISO/IEC DIS 22989 Information technology - Artificial intelligence - Artificial Intelligence Concepts and Terminology
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6.8 ™ (Training)
=d HolEE &8sl ML 9 gl 7Hks] ML =22 uj7j

HPEE 5 = /ASH] 3 AXHISO/IEC DIS 229892 A ejol| A 44 )

6.9 9 UI0IE{Al(Training Dataset)
A doleAlIe T3 ML 229 Fdo] AMgEE dolg HE

10 HIXIT JIAHIBY&(Unsupervised Machine Learning)
FAste B9 Y 4 @ dolE W T8 sAT

(ISO/IEC DIS 229892] ol 4 )

HIaL 1 o] gojoll thek F7FAR] &2 7280A AT & At
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7.1.1 MLMDOf| CHS &
MLMD®| 3 ®74 2

b

Ne  Y(cause), FEF(effect), ETA
(trigger), =M% (domain) B A 3 (effectuation)©] ST} ©]EF 2aEol
AA, AYA, oA4EA gl o MLMD w®W7Zo] HA=A By
ofyzt Folo] MAHJE=AE etttk 3, WAo] 853 &
MLMDE %53 (locked) el el She},

r[r

A
.

[

Hla: R oleke Solt thebd dvE BEHT itk of| ASelE ML
WA e Agste] AREon ARt B WA d=s} G A
F2Y 1R AT BE Al 1Ak 5ol olyHA Wi

~
N

BE 18 ‘B ) AB “HF R olgE §of AE At
ST gol7k @A oWF PR AEHT YEA BT HPL AT
Aol Faste,

o
o

n>
02
tot
B

MLMDO|
chet

=oel Ez|A

g 2. MLMD HE @4
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8 Feffec)y= MLMDO| T3 HA o7 WA= ARE on]3io
oA7|ol= MAE AFEEHH/AHEA %%—(intended use/indications for use),
HAH As, 9459 WA 5o] siddh

E g A(rigger)= MLMDol| thet §174-S St AY FXIsh= oHIEE
om] gt} o]2]gt oMl Eo|= A5 YA A (thresholds), & T|°]E] | X]
AtolZ AAIX], A HlolE /@ te =%, A& H WA (scheduled
time intervals) MLMD 2H4W 7, A&-2} S =u Fo] gl

EQl(domain) MLMD®| w3t W7HY & WAl &=
HFEE 9H|3H & F(homogeneous) B=E ©] F(heterogeneous) 2= &
2 F ot 5F A4S RAFoR WAEtE FU3 WA tHAA g

(global adaptation)o]g}1 % EHTE 7|4 global> A MAE 2vstA] =1},
)% WAL v 2UF WHY B WY, A, ATSALH A

ofl
=2
gﬁ
o
iy
e
4>
%o
£
e
g
X
olo
5}
(@)
o,
QO
a.
QO
T
=
S
2
i)
k]
(s
au!
£
15

2 &Y (effectuation)> Mo gt A3 HAYSZE ov|sty o= &F
[o: AR} == Algald] o3 duo]E) EE W (el 717] Uld Y& WA

axEgold )@ el e & ATk

4) “Introduction to Online Machine Learning: Simplified”
https://www.analyticsvidhya.com/blog/2015/01/introduction-online-machine-learning-simplified-2/}
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7.1.2 IOl &H MLMD &HHA
MLMD 374 74S ML 7§ dolel9 #EE MLMDY 7
= AL 9n|sitt, MLMD S74W¥H7A Q4=

i
o

e
©

ol
F

(setting)= W73

(cause), & I(effect) X E1 2 (domain)©] AT}

o
ro

Lol =t

Al (cause)> M FAF FAR WAQALS vty o]HT
A9 AAZE MLMD 48 &2 (format) =& F8 (quality)oll that
Z3[ell: M=) (third party) ©1FA] 22| Wale] WA, )z ZASH: B B,
kAt QAT WA (el ATEASH Wy, Y AR WA 27 BFE

918 ML Bdlo] 45 Q4 EA(feature) % 7H(mask) BA] 5o ESHHTH
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FAAAY & JQTHFEE Z-3(local Adaptation)©]etE B, F HAE

A" e = A A (setting)/ 78 (context) ol AAH Y 3FA| (universally,

_18_



w40l Ak o] d WA Y= AL o) F1ASHE SR A= B

BIAET" ol FY U s ouisty 53] 2hEo] 917 u(labelled)

Zho] Rl=(unlabelled) HIOJE] Abg- ool we}t FE3th A= 7|ASs2
ZHE S ABE F54 S4@E) Lo AA8AE sl A
4 A 2Ho] Sl HIolHE E&RIT F, A& skee SHlE =9de

AATGE U wEs Aol YuzomiE AHe B8 & g
80| Aot HIRE 859 A ZEE T EF(clustering) == A F4
(dimensionality reduction)E T3 3st= ML +H d1g|& Fo] ot

“Ax Z|AIgE” 2 “RIAE Z1Askg" o=t §o7F A3 siM Y= 3ith
ZIASKs S FEE A AR e MR AT AXEL
AA o, & oM e] AEe] H{el 28432l H=(level of autonomy)],
AFEUHCIE Aol A £ZE 7} 2a2 HHOIE Sh=A|[d: 22E

gote] AAAQ HulolE £ FS(adaptation) ©]3 o R|E o|vV|stA|] =T
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7.3 @240l M(validation)
W g ojdolagls S0l 987 7]s ML =g /jdr Roko| A o=
MAoE AR AT

o g7y AL 2 Ao W el thew} go] HojPh
W0 o &7)7)7} TFAH AEFH e FY L7NGE HeH o

F5 @ 7 YOE YBY FAYG AP FE G o ep).

ZIASE EokllA HeHoldoldte &0l Hloly ol (data

curation, Hl°olE] WHold e g Ber= dth) e ML B2 F9S 9r|3e).

o8 Faloldn ML »d Fd& AF AL A7) BG BAY 5
ok, Hol Feloldold HolE X data sl EPA D F&HQ
S@Eme] Ad, g, Brlee AL on@d. ML 2d Fde

1

<

L 2do] FYE= =d 7

()
A
ol
Ay
X
o)
i)
o
=
b

MLMD A ZA}, A=A}, AFEA= dEgo]dolgl= 8012 349
Edho] & F UL Asa dojy W gold, ML Y Fd 2

o5 7|71 WEH ol o]l £ WAL F AEF /NEGA 18

5) Design Control Guidance for Medical Device Manufactures (GHTF.SG3.N99-9)
6) Ripley, B. (1996). Glossary. In Pattern Recognition and Neural Networks (pp. 347-354). Cambridge: Cambridge University
Press. doi:10.1017/CB0O9780511812651.013
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