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The Effect of AI on Medical Diagnostics IP
and Business Development

— Take USA and Taiwan as Examples
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Abstract

The purpose of this study is to research the field of "medical imaging and diagnosis".
Medical field is highly dependent on the protection of intellectual property rights, while
artificial intelligence is applied to medical equipment for "medical imaging and diagnosis",
the patents are subjected to the "artificial intelligence" algorithm or "medical equipment".
The explanations in major countries around the world are not well defined. Moreover,
whether the medical diagnosis behavior introduced by artificial intelligence is patentable or
not, which is needed to be clarified and be understood by industrial community. In order to
provide reference for industrial community in Taiwan, we interviewed industry and academia
in domestic and US with analysis of secondary data and summarized the current business
intelligence development model and intellectual property strategy allocation of medical
diagnostics globally.

The results of this study indicate that the major governments around the world while
utilizing Al for medical diagnosis, first focusing on building the environment, and then to
create national-level integrated planning and goals. The development of compaies within the
industry are positioning themselves in the industrial chain. The companies will cooperate
with other entities in the industry chain in order to seek for maximum and fastest market
benefits. For the allocation of intellectual property, international companies have already
occupied upstream Al technology. Thus, we recommend Taiwanese technology developers
can focus on the downstream application and cooperate with the commercial development
of the industry to carry out the patent allocation.

Keywords

machine learning, deep learning, artificial intelligence, medical diagnostics
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—%&%%F§&g@ﬁ%%Jﬁwgmpﬂw EEDEETREFH 5L
AR AGEL ﬁﬂ%ﬁﬂlZ”OZ%ﬂﬂ{ﬁfﬁﬁﬁﬁtr%%%ﬁ
GFNLE IR FECERFPAEAR R AL T AL P LY
%ﬁ%iﬁ’fﬂu§w~iﬁ*ﬁ%ﬁ;ﬁ%%k@,ug$gigﬁﬁ1%
By BE N E Fé‘r R~ géﬁ:}Fi&ﬁw]; LR P 5o *ﬂ%lgnpgg G
(EK)# 7 #rer TRl F 11 LA > Lerd T Rl» F4 B fhdg * SMg iRl & F R < 32
ﬁiiﬂ%g\@ﬁﬁﬁaﬂww&mwi§%¥ﬁ’ux*ﬁ@%ﬁmk&ﬁ

PERBEHM T AL e A AR AR RRIEN A RERER
§§ng»§tﬁﬁ§:,fgm 580 (4Bl 1-2-1 #77 )

BEPGKE

XJtA#(Rediography/
Ruoroscopy)

BT
(PET - SPECT)

e

R mhER

R G A

oAt B ER G Hoptr IR

B HCT) SpE Som—
T/
FIRFasH
BREABHAHPCS

2

BPLEARRALHS,/ f—

UG AHARLRRS) AR R R

| EEERRE =N

FAL kiR 2017 £ FREHAE £
W 1-2-1 82 Rl FREHFPE

d T E A 1A E Lﬁliﬁr"t’)@?”‘zﬂ o R & Bldeh— J{Jj;??' FEE N E T A
17 s E R H 2 g o A E R0 ARk s A 2 L 3 Ead v R

8419 E o L F #(Sourse:https://zh.wikipedia.org/wiki/ 4 1 #it)
22017 & %3 K B A % & # (Souece: https://goo.gl/woXFeX )
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FF o R RAFEDRRREE R - R AL 2N > B EATR B :’zf? YR
E’

M Al 23 Ef > BAFHERIEG Ak o FPrAFTEHE 4 24 fam
(Reasoning)frfz - i £ Benip L 1 FFEF e 77 7 & F_}/» LR R

bks;\j\;\rr}r]_%,;,{Jyﬂigéﬂl#w,ﬁ;ﬁn—gé}_du%%};%ﬁ ’Hiﬁ-%ﬁffs‘_ﬁx
BHE 2 A iﬁﬁ”@%ﬁi#@?4ﬁﬁi”ma¢%’bﬂﬁfﬂé%’iﬁ
f%%ﬁ&ﬁﬁﬁﬁEPﬁﬁﬁﬁﬁ’#%ﬁé@%ﬁ%éﬁiﬁgﬁﬁ’ﬁﬁ%
AEBFRD FREEL T A LA L FELIRTRMT A F R ¢ R F R
DA O TR G R LE e DRF 2R E R IR D SR e
BALTERTCALFE P AERANERLALEAT R LA ERAL
EHEG oot gt Ry e -

AAERHTEMAREG A > e HA1IFE @wﬁr§@m@ﬁ%% ' A $d
«‘;3’: TIE S JRIFR A AP EFERGERABLRTE f FHEFILIRGELL o &
GRS Bt ﬁmﬂ@“éTmﬁéféﬁé»pvfﬁiﬂm’wur%ﬂJ&

G AR M A R R 0 BT R F 0 8 S AT i B

o

@‘?‘qﬁ"‘

ka4

CEIERERELR
IS Ry 4@%1@131w7:

BRABEZE 2 SMHEREGERRE
-HEEREEAG
EE BRI
| EREAER HEMEGR
AR BE R -2l AR EEME - SEUE
= IR o
Bk BRE _ 2081
mm mE BE LE i
48 BR HEAR BRI
&R ZA L BRAT

—_

FH KR 2] FR
W 1-3-1 #5530 % %3

02017 &4 A £0 A 3 o g$n1 £ A (Souece: https://goo.gl/TY5DMH)
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'L:)’T‘uﬂ\liﬁf LR E2ZPEP AoT
G)*—iﬁﬁﬁ%ﬁipvp BB P s T RS M EY

(C)FZFRBRAEAZAIFERADGD » NEA TR HAERF LREAD
?§M4§@“@Ffﬁ’QWH%*w#W§@“ %%Wﬁ(gﬁyﬁ
H) B* > NEBELRRT £ AR EFVERE NS TR R R
Bl REFS A LA RS B pc £ 8 TR~ > 0 fRd A £ R B

C)5¥=2FRFEHAAIFEERLE N2 O EMARIE B AL AL -

() %2 F M ERE AN ALEGFRFLD 2 approval (1 IDX = & ~ 4 #F B Al #&
##Fen University of Washington ~ £ A& + & ~ £ %% #“%5%‘3 g nq‘;&%]’%p%ﬂmi
FREAN R FHRE S R EE R AL L F R Y E R G

FERMALFEART > LA 1 FERY ]ﬁﬁb B AR
. “ i g;k», M FE LB 73’"?## B 14 AT H R R

1
() %

A -
IR R AR 7 v R o

R B FEALE T ST SRR b
— é}f‘%‘?"éﬁ?z
S I SRR ¥ N AR RV B SN S
Ei%&ﬁﬁﬁﬁﬂoi%¢U&1%§@?*f% SEF L F R R A ELETiE
ﬁt%aﬁ%#%%ﬁﬁmm Rlvg o Bl AR A F R RHE R A2
RN EFH)A LA LAQ A I B F R SRS A RN
BG) LR A IFEF RS o T $NAIRTHEE S ARAE  F ARG
PnTRR B R R GE T R IR R o AHm R TR g
EMA+ hilg ﬁdﬁ“%ﬁ FRE R R R E B R 0 2 BIR L R ALY
EMAG ARG 80 (5 2 RPE RS F haa st -

-~ RReRE

)P %

AEerFEw AT AR E LB R S EHEFD DT
FrokT HF R EHKG Hr A1 B i F}\ o F
ﬁﬁWﬁ%§%%ﬁﬁﬁmmF%*4ﬁmiﬁ 5%& ERRE YL F
'/\Lﬁrf wJ ﬁ*/i""i"T'#Prﬁ' AI*EF%**%E"?—%’“%‘F ﬂ’i‘%)\& 5‘;}"%‘—’;‘1!%?&
oo A2 0 IBM A 1R R e R W EY kAL (IBM Watson for Oncology > 14
T A Watson) mrﬂ“%ﬁ? B Fix %n‘bﬁﬁﬁ%ﬁ& 2017 &# 6 % 7 # 3lig
IBM Watson » & 454 F 4 s chd 2 B @ v ~ A FHF ~ F 52 FE Froagf
?%%,ﬁﬁiégio%ggﬁ,?ﬂiﬁ*41%%%%%%&%@%?%*
PR Ac g o B BT EMA LT FHERY BaOG hIoRE] o 2 R
2% 3k %1 % §_University of Washington 2 Prof. Su-In Lee'! » Prof. Su-In Lee ¢+§ %% % i
b i Fﬁ%ﬁi#%'frﬁﬁf'}%m machine learning #jiF » 1‘#735'1 o EFATI

| 2?5*.1314\- ol
v
b
<

1 Prof. Su-In Lee, University of Washington (Source: https://suinlee.cs.washington.edu)
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Foby THEOEBBETY > P35I 605 Bog o0 AL F R TR 5
g -
(Z)F P
% 3 3 e University of Washington % d 107 # & AR &8 1 3§ L2418 * )
% A A 2224 (MMOT) R ¢t & 3877 % k%8 = BOEHMERT & BEOHNERT ¥ 7%%t
JU{ PRz A BLFEMART AL AR BP0 ﬁéﬁ*‘”‘p
FtEuz e fionait FERHRFR LA FE R CLACF F
P 7RI o
ENRN T YN (-
%%éﬁfﬁﬁfwf%i%&ﬁﬁﬁé%»gﬁaﬁi?%i@ﬁi§@¥
ALFERFRFOFES N EIRSN o EMATHE R - FEH DB E R
FHREMEASEFDE A2 LORFfrR i e P A IAE L F R 5
mfiﬁxw SRR NE B A R R BT R A I ED ISR ER 0
REBAREH 5T -

$-% - FITRERE
¥- & L 1 EADSAE T A
§ AR

A 14 E (Artificial Intelligence) @ = 23f 2 £ F B £/ k4L > KB EF B
o HF oA R TR R LR IR cAZRY 1943 £l
FE S S 1A PA3 1956 F > ig»0 1974 & > @ & 1974 &# 3 1980 & FF » far 1 %
I BB o & 2872842 1980 & » iz>> 1987 & » @ . 1987 & 3| 1993 & & » Fiar
TR 2BMBEeemp 2010 F0FE S % 3 RAAIFERPPLZAF gs I ER
VoA s 3L IFERNPOHEFE > A 1 FESESIR > BEFY
(machine learning) ~ 7#& ¥ ¥ (deep learning) FH iR HFi& o ¥ LA k> 4
AFERT R LEFEL 0 PRAEFRHERAR D BT FRLHEE
- BAE -
ztiﬁﬁx—ﬂr M A 1 FEAET T UERL F e ER RN EeE TP o A R
Lm&w?gm%¢F£“40&A% &B%%§7“W%ﬁ%&1%03
Ao (FEBEEFL)  (BBaLEE)) BRI F L TREGRIE,
SR ESF ¥ R 4\;;&: AIIFEWERE BnL w0 BT A RE §
TAE o M FATR BRI BB E LN s g - AR
I’A_—L;ET'M\<J °
1956 # ik 5 47§ REEF (A 1 E | Frpl aped o L g
PR EAER R AR W R TAIHE | - Fidd o T IRT 1R 1
Pens S E A% 80 R FRE - FLEARA LR L2 ek

1

o 4
&
iﬂ

A4
-
4[.3&«-
,d;.-n\

P~

i°&¢’41?§§ﬁﬂ1%6&Mﬁﬁ%-@ﬁ$%Fﬂo_w PEEL 0 A 1 E
BoE R CEA s G EABEY A R ik o ,z/zﬂ;~+ax@fﬁr'zf;
WoME AL R e FREEE A RBNE B - R FHAIFERRR
Mo 1 33 3-8 £(1970 £)p 5 A1 =?%%13ﬂ4ﬁ“ﬂijkﬁ
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1974-1980 & § A 1 FEF T % - BR L > FlAE U FEE ot X BE Y N
Pirlcip e B ERF O A AFEFE NI ma ERAEHN L IFEL B
TR T ,g\?;ﬁ\;/b °

1980-1987 & » @ F» MN& 3 k| chd > A L&
Bowri) TEf ks, » A1 Eh- BFETAL TV E R AR o
RREEL PR ENZEY EMOE BAEE o 4 ¥ il iF if-then P KAWL B2 48
£ e 2R E o 1989 & e Deep Thought #2537 & F4+ 7 > % & % 1 Deep Blue £
SHE R AH 1981 Ep ArcAHERN THI AP, o BeERTe Ll
WEIED o

1987-1993 2§ A1 FEFE TS - BR L > EREBLAIFEFLEERE D
RFIRA B AGE R GPd g E 1987 # > ff 5 fr IBM B deto k6 3 35 4 >
AT e B oA 4 B 45424% Symbolics = 7 5 F hLisp & M0 A L EH D B2
IIE <~ HRA 3 EEMR -

1993 24 » A2 EAHES T LR IR (e BNV UFRFAFRTNZBR
T TR 2R EAED T BEFE 21997 & 5% 11 p > IBM 2 & ¢ Deep Blue #
Pr O Y RS E S ArtaR 22005 £ 0 @ AR BB BB AFR 131 B
2o i@ FRRFINLBITLAD AP o3 E(E 2011 £ 5 IBM 2 F e f
- R e P ¢ e 2 A sdE > ¥ ¥ REE £ 22016 £ > DeepMind 2 F
F e1 AlphaGo 12 4-1 et 2 pe i E R A F 2R 7 c Pd WL 1 FEL G 7 R/
BARST A FERIGTER RS > Fptp s pERY LAY A
P LR~ R A R RERES AL et ER M E 0 g
FALFERN NEF LR KT EEFE S MBERE R E TR LY
Hoofgglto ¥ - 20 > FUHAREREAE > 2T RFH L IFLF KD
FART > & R fiEes #%féf?,}ﬁzi PO EE Y > @I A R .-;P*g;xq%frgg
HEFPAPTER ! PSR ER L {FREELMOFRL G RBRERKE TR
RAL R BEFEVHEBPHR R TR EFRD ek S ER -

R Jhd A LFERMDRT o BT RPCRAPEE N AT 2R s Ap B
¥ %%ﬁ:}%% R e A ) Q';F?J% RIS 37 7 S I fg%g:aifps;;%g,:
BEEFEEE A REUHADR L 2R F 4 @m0 3 s R P
I BB NG F R ARG (H S FEIL) B 2 S (L P ) > Frost & Sullivan {
il 22020 & 2 2B O0%FRIATEEN A IFERY REAIFES IR
REFHE A RBRAET DL -

1% 1 5= =P g
-

& = oy

=,

~AAFEETR
L1 E (Artificial Intelligence » AI) > * FA 1 A i > H35 B 415 47 38 enin
AR RApREPBBEA AR - ROL T BERF I c FEER Y
(FEHBFRZHERPERT ZFR) Lo B (17 © wF RN
H) B ARDE MR EEA BB E o A L TES B SUERE ¢ 45 A 1Lt
3% 4 @i w| (Speech Recognition) ~ 7 "&4% (Computer Vision ) £ % 7 i % (Expert
Systems ) e

243 4E 100 & (&~ B5 25 B ¢) - (Source:https:/read01.com/eojL3m.html)
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o1 42 (Knowledge Enginnering) #iF2 4 1 EF 7 ez o A 1 E
FRDE - S FAGRPE S L PR X EPBER Sy P BTN
SRE S TR F R OMIER TR IRNFERBEL LR E R ¥ -
Gho BB ERE YR ERLY D EAF B E TR

#EEY (Machine learning) EiT A L FEF Ry - Boe o 7 A S LA
&% (Supervised Learning) 2 22 & £§ 4 (Unsupervised Learning) - H 724 &
WA EF D FTARETHS O A AL c BEHFFY 0 A I FET ASLD
FALA R TEERAL A TRFR AL ALY R R RIS T R
o bl R B AR o G RCAER] G DA R I
A B s en 4250 o JF et R R i 0 (4 R AR

# ® 4 (Machine perception ) P a2 s 3 ﬁ’lﬁz:}]%@?] ~ oo A ipat Fedp g A
o e hag 42 0 2 2T (Ae]) ~REY (Fi#%) ~ai@gts -
= 4 (Robotics) # 4 L HEF — B A K3 B PLEHE o I BB A i S F e &
FEW] S B T fRA-T R S R E R S B EUR S Y AL

ForAFEL S
AAFERGEF TR DE AL o AR E TR A AT
BRAY o RS R EIRIEE 2 o B g 2 AR R ELAL o A

E4

K4

TERFEET T HRGIPWEA BT GG B P B E D
A

/:],
3

2016 # > £ 5 3AAIFEINPHELER - Rh o RITAX L p -2 h
5 7& % > # 3 IBM ~ Amazon ~ Facebook ~ Google ~ Microsoft » /& 24§+ & IF 3% &

ALAE DT 2017 &£ EA40 > - 2IRF P F G Apple > # 4o x b - FHE o

6 FITEBY E- 7 E¥3 B ¥ a3k 75 F 5 Flot L Ry
MR- BT AR B B QTR 0 S5 B Sy A
ALFERMNFTS > AERI - FE L 2B BOFLEEHAREE > L AL E A
FEASD FF o fre 7 mdE s L 4p g k7] o 1B A B2 32 (personal assistant)
A& & b Apple & 2011 #4241 Siri » FIH EL 7 ﬁ-?t,l £ > Google ** 2012 & Ji )
Google Now ~ Microsoft ~ Amazon B/ & 2014 # 4& ! Cortana ~ Echo °

CIFERERE S S SR B AR . f EEFATEHR B K
BEREFTOFOBRAS EFEFAIFERM rE 2R ART S (open
platform) ; B chf # » A3 EET S EYAE I E RS XL R L S FE
FLERHA RAZEEWTEY CFARY O BUSFFERBFL T -

MR A DILGH S B RT S IT EE{ iR 2T 0 B E
48 & API (application programming interface » &% 4258 15 ) » Mg H s f X R
Bt R UEFERETE LEEE TP L 0 A BES o bldoo p 2015 EA
IBM B 2z Watson #jiF > 5 Bluemix 23T 5 > %% 7 ~ARE ~FF 2 F#HD
API ; m p 2016 # 4= » Microsoft €7 Cortana Intelligence Suite ~ Amazon =7 AWS Al ~
Google 77 Cloud Machine Learning Services ~ Facebook 7 Learner Flow » » #p %40 » Bt
By (Ao 2-1-1 #757) o 1314

B33 22017) %= A 1 E %28 A #% >3 - (Source:https://goo.gl/jcEFMr)
MIERR 2 (2018) » FLHLEEEsTd v § B3 @R A Lk PiE 535 o (Source: https:/goo.gl/nDgAQr)
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% 2-1-1 £33 AL% B ehi B 45 R

xEE A&pEF fEFH
F R R Chan Zuckerg Biohub - Building 8 Institute for
Facebook |i, .. . .
& Flis R Computational Health Sciences (ICHS)
o ERIFF/FET 5 |App » + 4k ~ iPad ~ ResearchKit CareKit ~ # p-
g EH PRI InVisage ~ LuxVue %
~ FEEF R 355 PR )
17 5 o . Al ~ 1492 @[3 ~ Dash Wand
i 5 & oo 0 % exa &) F3 as an

% 4 A £ ¢ -~ HealthVault ~ Health Bot Microsoft

b KL T 4 L2332 RGE
LS BeSe Al o b

BET LR R
ks i PR A
AFEE*

ERFE

TR R B pER 14

Google DeepMind ~ TensorFlow - Senosis Health

%

I

Samsung BioLogics ~ SAMSUNG BIOEPIS

(- ) IBM
Pae 2IRAIFEAFERTE - p 2006 EF T AL FEDT R 58
e g L 2 FE L s FHFT IBM Watson B EARE R F L
fi~ E PR~ ARR FARE o J5d Watson 504 1 AE R > IBMF
&_Watson Discovery Advisor ~ Watson Analytics ' 2 Watson Explorer °
1. Watson Discovery Advisor : %%‘ d A AP EEIT(p RE T RJIL)E S adicdy
PRFEAYT O BEA ARBEFY > B BB EE AR KIp)E
FAE2 B enBf ot > T H Y ko
2. Watson Analytics : £+ 1 FFERE T HRIFEFLITHNEIRE IR 2 8%
FEr A FRETCOTNEFL S P 2 REFERTER -
3. Watson Explorer : 8% % =» BT 2 % #cdp b F L > [ 8 ok » w18
R Féﬁi‘]&%@ﬁ BEEE > TiEiE APL 223 Watson T 5 % 5t
7 %“ﬁfd FRATR 4 PBRIR R P 0 AR 2 RS DB E M AR L 0 Y
Ry  4F K

( = ) Microsoft

Hegcz #ded A 197 ET 2 Windows ML » Windows T B #-27 Azure 2 #4-T -
Ltii TAL# 28 (Cloudt AI) | 38F o R2sBa A B Al B* 425 ¢ @ * FF L
BF B EEY ks AEE G L 5Pk R o Modish Windows 15 B E ¥ 0
AEPFNFGFTALBF R OEGE 0 &4 PC ~ FBERA CIRIBE B e
HoloLens B % » i} 4 f ¢ Movidius VPU 24k i Al i@ B BT 5L 4F o @+ @
SAEEEMRAR RS B Y TR A DR S BE Y 557 0 ¥ A& Visual
Studio ® A7 5 “- JReH &7 REBHF LRV Y U R Ae AL 2 B AL
Poo plde o HE T LR ARG B DRI R RN DR A E 0 F
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RATE DR * S T R A L R Pt A2 o it e F o Facebook e i )
Al F e R 258 (Open Neural Network Exchange » ONNX ) - %k = %‘5 & }MP‘
e AFaI g, Y TD/)» ¢ 3% GOOGLE #7 TensorFlow » 7 iBigd $ & © R
R H = 2 NI A g d ERAA SRR RBARS & ﬂ;v?’ g
1228 ¢ BRI KT RERIF R 2 o

(=) Google
1. Google Z =4 B & ¥ JELi+ ( Google Cloud Machine Learning )

VBB ESY kS TensorFlow = ZHA# » @ A AP FF YV F* 0
Google Z = BE YV IRIF » 53 £ 7 B2 230 % X FAR{ I chal# 4 > %L
B BMEEYHEAD.. 29 o 1 @p it 22 (Airbus Defense and Space) i{ 3%
IR JRAE o P i%ﬁ%‘,% A WP R B R 0 DIETR PR AT E R A FREE B e
HALTEREBERR > FOOCRFEREFFAIS %L 3% Vb AFBA G F
fep ¥ 5 XE TensorFlow {r Google 2 4% B ¥ PRIFNE* b2 — o

TensorFlow &_— & B ik it %ﬁ"& P RN L PR e T BRI ESTY o pow
A 50 B R Y ﬂff’i A % Google ¥ ¥ & % » 403 3 73 ~ Gmail ~ Google 4p
EiclE > HP F L A S0 % ’f! 7 iZ i 48 DistBelief - TensorFlow #.4-d Google
Brain B f3 B 3 > * 3% Google c7# ﬁrﬂl A > & F1* F 405 Bl(Data Flow Graphs) % %
FEHEIF Y PN R A S N & TALLE P «éﬂ(NodeS)%ﬁ;?* K 4oom B g E
¥ o @ if (Bdges) Al * &k £ 77 L_%:«é FIApmEad appLs ki
(Tensors) » v & A NE R S F T 0 FE o e PC - B en
CPU(z* GPU) ~» FrE £ 4F %% &2 PR E X - TensorFlow ﬁw‘” &_Google ¥ BH w7 7

*mpiﬁ#lﬁﬁﬁﬁm¢’1£?*%¢§ BIRBEHNERER D GAY
TensorFlow # 9 & & &+ 2 & * & BIRA &k f2f Tensor bt’ Flow :
(1) Tensor : # = éﬂi#‘x‘n@ﬂ 27 ﬁ - B nBRALEANFN L o o
Tensor f]ﬁﬂ‘«ué“ ¥ » = & Tensor i} TR S

(2) Flow : &4, Graph BRI
2. Google cloud AutoML'*(Cloud Machine Learning Services)
Google % 2018 #4-4x d1zE -1 £ 5 Cloud AutoML - % i Google IS RS
PB4 5 Y (Transfer Learning) > 5 Al % ¥ w2 Fhi Vg F ol ’%'fﬁ
*OUREE rrﬁffr*‘ %3] o Cloud AutoML & % & & " Cloud AutoML Vision ; > &_fj ¥ =
o B A LR 2R ESY Piﬁ o §lEb & E B
(1) 5B 4 AR R @ % AT AR & £ k8
B Fl et o f }."/E_’E_,Q%'**"?EF CENFIRLA & e T A A e 0 iR
Fl7OAL A s B &30 fEGEY HTAHET2H o Ak, e
"R EAE BBHE SEEEF EFFR oo S S8 B A
AutoML g & ehps = 3 5 §o E’%—Eﬁ:%f‘l"‘ ARR P p Bt o Rt oo

Q) TR A FAIFEL 7S VuiEL Y 2

59232018 3 T x 214 E X 3t | » Google Cloud Al B & = + & 8.3 & - (Source:
https://goo.gl/QeZVyn)
' 4z 2 £ (2018) » Google & AutoML - #-3= Al A 4] 2 & d1- &£ 7 B 3 > o (Source:
https://goo.gl/Hnyg3L)
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$# AutoML # 7] Google Cloud & F % i+ » 4ot BEFHBHA=K > Tié 7 L
ALFEL RS vggE s R P A0 AE K R LT Google -
B RRRAIVEArRBG AT R0k ERBAAITERY FREE
E LT~ EECORHCT PR Ag o
(3) Google & ¥ AutoML - #-¢ gLfiz Al #74] 2 @ i £H
FEOAL &P E R vE E = 30 kﬁtﬁu_;ffﬂ"/ Al A A (74 AL %84 >
WEAFEFT o £ L F Google #5 ¥ Democratizing Al & BILE > fo #7F 4
TAEHMTE DA LA EOY B R TR Y ALITR Db e 4
E S ,&%‘L °
3. Google Z B EF ¥ API
B ARG OB EE Y RHEA > o TR R API  (Vision
API) » i BB T ST Rl Y B % 5 T4 API, (Translation API) > % »
A5 % B %% (Neural Machine Learning Translation ) # = tg#% 2 Google %3:% it
45 T2 4 9% API, (Speech Al) > i#* Googl # § FRasgbitr - v % 110 6% 3
foip b SRS RS> 3L 0 T REF APL, (Natural Language API) 32
R o LA FBEXTRESEFEFRURARDBEFT o Vbl £
Google W] 7 3 % 29 padien T~ 38333 APl (Text-to-Speech API) - 1
DeepMind #7#& H e 45 46 2 = #3] WaveNet i A#_ > ¥~ F i+ 3 %3 3T
FOFERFFIPE . PR T AR 2MAF L TR 32 RET -

(2 ) Facebook 7

Facebook B ikt CV B % T [ Detectron » #7 & & 3 & fé 4~ 435 ¥ ;2 Detectron 3+
3 BB 2016 & 70 0 pEenp et Caffed chiAd F i+ — Bl ~ it
g RE e P & L PO IRER iR AR 3}%4@“ Bdpo Sif- # LB F218 ABRES £
30 2 B9 EL2F S Facebook p e cFFT 3R » & #5 ICCV 2017 ¥ dh > &
(5@ E) 9 (Mask RCNN) frig B 2 84 %2 Fan (P EFHPFOLIE
L) AR P aE o A {3 LRLEY HRCONN GFEZ L7 % - g d
Detectron # {4 & 3£ g 82 5 9 614 22 fFend & T il T 33 8 AR o »
EARETRE T EAERFE AT LTS EDREF R FHLLL T o

FA k3tdleET g i > » 5 - & Facebook MM * i BT S9TMRA EA B
A BT AFH B A F RS £ 48 2 37 o Detectron 37 % & e
AV ERAER o Caffe2 L 7t F A2 B FIREfriTd £ Y o i&=x Facebook B /R
Detectron + & # ¥ s P 3 2V B3 T §rhd 2L R 9% 39877 &
B oo BB A L 1S i}é’f@ﬁﬁfﬁ_%i?&? & 4§ Facebook #h~ cnfP i % » ¥ 2 ¥
fr Facebook * 1 AFEF %z 8 * p fhent# T 5 o 35 7 f# Detectron - GitHub & P
G AW 70 BAEDI R IFHCA T F SR e o

(7 ) Apple'

173 4% 4 (2018) > Facebook B /it CV B T [ Detectron » 47 & £ 3 & fad #yEahiw & % - (Source:
https://goo.gl/XYSZH9)
8] 2 852017)> #7% WWDC * 14 #4 : Al T 5 Core ML % # - Siri 4 44 HomePod E ek 7 o
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the future of medicine. FDA 1is taking steps to promote innovation and support the use of
artificial intelligence based medical devices] > Scott /& & + 7 #ck &2 jF?K B AI/ML #p
B Bor 2RO M ET A IFEL Healthcareéﬁi*"%% ke HgiEine &
T wme T 7f & em I F R j\mfﬁf‘?*’% PTH o ¥ AI /ﬁ—n/z v E AR
i+ BRI AT 5] 0 k3 rxing *g/%é’**“"‘w’r’frf‘ ),%/r)%‘m’\W%F%@’#

wE o A AE MRS H AI/ML SRR F B R o T ] ZUE R s | PF FDA e
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% FDA F #(www.fda.gov)¥ ¢ II430 4 1 B h T & LFH EF R EH el i+
i & (Medical Devices—Digital Health) » F = 3P 4 : [Artificial Intelligence: A device
or product that can imitate intelligent behavior or mimics human learning and reasoning.
Artificial intelligence includes machine learning, neural networks, and natural language
processing. Some terms used to describe artificial intelligence include: computer-aided
detection/diagnosis, statistical learning, deep learning, or smart algorithms. One rapidly
growing area of Artificial Intelligence is machine learning. Machine learning is used to
design an algorithm or model without explicit programming but through the use of automated
training with data (e.g., a regression function or deep learning network). Devices that include
Adaptive Algorithms, i.e., algorithms that continue to learn and evolve in time, are also
another area of Artificial Intelligence.Terms or jargon used to describe artificial intelligence
include computer-aided detection/diagnosis, statistical learning machines/algorithms,
classifier, indicator/index/indices, support vector machine, deep learning, and smart
algorithm. Examples include: 1. An imaging system that uses algorithms to provide
diagnostic information for malignant melanoma or skin cancer in patients. 2. A smart ECG
device that estimates the probability of acute cardiac ischemia (ACI), a common form of
heart attack.] > PP AT R E F W BEV/FRAE Y R B AEF AL EF 50
‘J Eﬁé‘ﬁi‘ a ;EF%_{E»— T o & P ?l}l 7—%} 5 1r15'-"2‘ 3)’_"‘}’4 "(f’:" ’ ngh data
quality for training - Algorithm “correctness” (verification) -~ Performance testing
(validation) - Generalizability ~ Interpretability % & & /f > 4% 4 £ (4c B 2-3-1 #7577 ) »

Does the
algorithm work
All pps‘s‘ible for this set of
acquisition / acquisition
parameters parameters?
Training
dataset

Test Dataset

TR &R ¢ ¥ R FDA
Wl 2-3-1 % B FDA #1204 1 F £ ene i

2IFDA(2018), DIGITAL HEALTH: FDA ACTIVITIESAN UPDATE. (Source: https:/goo.gl/9HrN27)
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malicious/ £ i quantification ; + 38 * & | o
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oA (model) F jiF 3 38 # ﬁ'ﬁ?p\ D5 AR B A w i T B image/ ¥
tI'aIlSCI‘lptIOIl/ /?ﬁ’ % speech | # 72 & 4 ~ T & 2L node/ % #c parameter/ RN en
distributed ; % 65 i & 4] ~ T i jp| detection/* = user/;‘l £ rﬂanomaly R STEEA]
Msg iE‘Iéﬁpredlctlve/?E B3] predictive model/?p | prediction | = 52 & Es'f v TF
#L % dataset/3g iB| forecast/*¢ £ variant ; £ 39 i+ & | o

capture,part,camera(74) ] image, transcription, speech (72)

cell pixel value(71) | node, parameter, distributed (65)
medical,medical image,instrument(68) I detection, user, anomaly (57)

spectral specimen,biological(61) | predictive, predictive model, prediction (52)
x-ray,electronic.electronic device(61) | dataset. forecast, variant (39)

A3 R4

I motor. unit, state (211) |

’ algorithm, parameter, machine lear algorithm (80) |

| Leam ] [ module, request, compute (77) l

| item, node, worker (50) |

’ code. malicious, quantification (38) ]

AL KR ¢ AF7 R EETE (Analysis from Derwent Innovation & 1 5 44 &)
B 3-3-4 28R F2 P T F

(=) 2R
A 17 % B 2B tf(Image) ~ § ¥ (learn) £ $i-3] (model) = B i1 T eh & (4B 3-
3-5 #7571 ) o @ tfe(Image) H jir 2 48 # ﬁﬁ M S BARBN AB L TSR
ultrasound/ Jo‘é%f'fﬁspectral/i’g%, & Bt ultrasound image | £ 27 # &4~ T = i cell/ %
¥ region/> 8 1'2':% voxel | £ 24 # & 4]~ TR H F# image data/* = user/§ = * =
current user | & 22 # &4~ T %5 & medical/4r 1 artifact/ & 2 reconstruction ; + 21 ¢
%4> & T ¢ 3 ehelectronic/f#3] ¢ anatomical/#= 3 study | £ 19 i & |
B8 (learn)PF L LV fF 1 S B A& Bojw o A B 5 T B2 motor/¥ &~ unit/k
i state | = S8 &~ T2 2 document/iﬁ' 1 object/’}%{tg topic ; £ 33 # &4~ T &
2k node/ * B worker/[B % graph ; * 27 i & 4 ~ Vector/JFa.%4 file/ £ 4% support |
£ 26 %42 T3 item/p ¥ content/F &questlonJ £ 255
B oA (model)#:ﬁzr T PN S B AR P~ w5 TR Hcimage/4~ 88 object/
7 video | # 34 2 & 4| ~ T 48 parameter/# i function/?". R4 b train example |
1 i+ & 4] ~ T 3giplenpredictive/3g il -3 predictive model/ze 45+ record J E 30 &4
" iz 7% task/# B 4 ¥ #-7] machine learn model/5% & version ; £ 25 = & 4] > 22 T 2 45
vehicle/ & % sensor/f% % file | & 24 i+ & 4
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ultrasound.spectral.ultrasound 1mage(27)

cell.region.voxel(24)

image data.user.current user(22)

| Image } ; = e
- medical.artifact.reconstruction(21)

electronic.anatomical.study(19)

motor.unit.state(58)

document.object.topic(33)

node.worker. mdph(""? )

£ B %4

vector.file. auppo:t("G)

item.content.question(25)

image.object.video(34)

parameter,function.train example(31)

predictive_predictive model.record(30)

“— Model * - - =
—_— task.machine learn model.version(25)

vehicle.sensor.file(24)

FAL kiR 0 A8 F B IE (Analysis from Derwent Innovation & 41 7 4L )
W 3-3-5 2 M2 #ilsh T

(2) "R+
3¢ B & B h(Image) ~ & % (learn) 2 #73] (model) = B «ﬁﬁ‘f Bl %E%ﬁ% (4o

Bl 3-3-6 #7717 ) o @ ug\(Image)f;:tﬁ:r- L R RN /%] layer/
A % network/t% & sample | = 30 2 & 4] ~ T i % pixel/pg ¢ color/,ﬂb pomt g E 24
% 4]~ T €& reconstruction/# % projection/f%47 & resolution ; BEA s Tog

face/ A #f human/% 3% % fg'\ face image ;| * 22 2 & 4] &2 T3 ,);L ultrasonic/ PE K
medical/% 3& registration ; + 21 i* & {1 o

A8 % (learn) i %{'7 By S A& B 2 u 5 T8 i motor/jik f state/1
£ tool ; £ 50 #* % 4] v T3 word/#:¥ translation/& 2+ node ;| £ 22 & 4] ~ T452%
fault/ s/ % partlcle/x%: support ; ¥ 18 & 4| ~ T4 3:% program/# % file/ & Fv4g ;¢
unknown program ; + 17 i % 4] » &2 T % = user/F /k resource/3j K request ; % 16 i

PR

el (model):}iﬁtr Be EIT? "P\ 513 & FpFe ~u i T35 word/F & chatacter/
iz ¥ % candidate ; £ 37 i* &% 41 » é] layer/3% 55 signal/ A % % boltzmann ; & 31 i¢

B4~ T4k & sample/§5 & example/ %:ngt parameter | £ 24 ¢ & 4| v T & 2k node/4 4%
;¢ eh distributed/ % #c parameter ; + 24 ©# & 4] > & T 2 image/4-§: video/#§ Bt
radiation ;| % 22 i & 1|
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layer.network.sample(30)

pixel.color.point(24)

reconstruction.projection.resolution(22

— Image }-_ = -
_— face.human.face image(22

ultrasonic.medical.registration(21)

motor.state.tool(50)

word.translation.node(22

& B A ___{ﬁ}( fault.particle.support(18)
e program.file.unknown program(17)

user.resource.request(16)

word.character.candidate(37)

layer.signal boltzmann(31)

sample.example.target(25)

“— Model e
- |‘ node.distributed.parameter(24)

image.video.radiation(22

FAL kIR 0 A8 EEIZ (Analysis from Derwent Innovatlon%'f TR
W 3-3-6 ¥ W+~ 2 Hih T H

(z) 4%

A A5 4 B R th(Image) ~ £ ¥ (learn)£2 $i-3] (model) = B # it 4L h & (- B 3-
3-7%r) 0 FIEAlIER " > ST EZ I 2MF RO FRE Y 7Y PRHEANSB AR B
o e B (Image) B3 AL fFap ) 2 B A & Hogiw > 4 9 5 Tk & device/# i
capture/ > ® ¢ panoramic ; % 9 2 & ] > & [ F i region/B’» {8 obtain/#* fix feature | *
4 E2EA] e FHwmB ] Fhod 3-3-1 977 0 He 6 25 Y 4 065 FRY
Ao 1EEp AT A

B8 3 (learn) L 31 7 ﬁr?p 2 BARBE, AuE TS BEY X machine
learn system/{& ¢ target/~ 5 word ; £ 9 it & 4] > & [ y=H| % controller/#; 4] control/
= build, £ 42 54] e FHmE JIp Fardk 3-3-2 977 0 H v‘ 425 ERY G105
1,?3W\2"3—A 3L AR A ,1,,?4FW@ HAoe

e (model):btﬁrr Sl &ﬁ: A aBR B Aw s T F 3 informatin/3 5L
signal/ DA i coumpter -based ,—f 7 2 & 4] > 22 T3 feature/ i 3% test/ a2 B
processor ;| & 3 & ] o rwm B JIp Fhod 3-3-3077 0 B P 3L Y 440
Riﬁ]\?"j—&’2|__pélﬁﬂ"j—&’1|__'-4E£‘\E"%—&o
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EMEH I i Learn o

| controller, control. build (4)

device, capture, camera(4)

device, capture, panoramic (9) ! panoramic, calibrate, depth(2)

— : Image

d
J

| low. information, body(2)

region, obtain, feature (4)

machine learn system, target, word (9)

machine learn system. target, state (5)

| word, base, mvention (3)

information, signal. computer-based (7) «

signal. information, component (5)

.. : Model |

|| feature, test, processor (3)

| computer-based, detect, target (2)

FAL kIR 0 A8 L EEIZ (Analysis from Derwent Innovation & 41 7 4L 2 )
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VU lo017 |svst 2 wam o o isjate o
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w15 %4 % 5 MICROSOFT
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NEC CORP -

3-59



107 £/ EFE BRI PR ERT BN T 15551 & MR R
Haf N EIEIFZ B~ FR g 2 5 50 - LA R B =8 15 )

230§ A
1 (00
]

.....
400
: I I I I I I I I I
0
J 2 Q 3 : o ; K 3 o 3 < R ]
ol o R N & v N N = & v aF F & &
o e 3 O % = ) = [ vl . b
5 & & g ) s <7 B < e O & y ¢

N
S

& &F o P ~ >t b o S - A& A 2 -~ -V

5 & & & & N ~ & R~ o & B o :
¥ o ’ b o o L * & A

- ~ <F <& ~ &
o < - %
& . = el
& » 3 - A\
T 2 3 & =
5 = Q- v =
3 N J
&5 & &
N ol —
oF &
&

AL kR 0 A8 L BT (Analysis from Derwent Innovation & 41 3 4L 2 )
Bl 3-4-1 2:MFFE 2 L4 L F

NS

4o@l 342 i 0 FRBJIZEJHEA ~F 2w 15 L4 %5 INT BUSINESS
MACHINES CORP -~ MICROSOFT CORP -~ GOOGLE INC -~ SAMSUNG
ELECTRONICS CO LTD -~ SIEMENS AG - FACEBOOK INC -~ INTEL CORP -
AMAZON TECHNOLOGIES INC ~ QUALCOMM INC ~ ACCENTURE GLOBAL
SOLUTIONS LTD ~ KONINK PHILIPS ELECTRONICS NV » YAHOO INC ~ AT & T
INTELLECTUAL PROPERTY I LP ~ FANUC CORP £ CISCO TECHNOLOGY INC -

44

@ - $#E > MICROSOFT CORP & 23 7F £ &% - » fra 2 WP L5 -
@ INT BUSINESS MACHINES CORP 7 »RF 7P # 25 - > fraZ R 25— o
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34 Microsoft: TechNet. (Source: https://reurl.cc/2bzRn)
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35 Microsoft bets big on Al as it reveal half a BILLION devices are now running Windows 10. (Source:
https://goo.gl/iewGe9)
36 Microsoft Doubles Down On Al (Spurce: https://goo.gl/cvn7Lo)
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2) The images are submitted
to the IDx-DR client on a local
computer

BE 1) Using a fundus camera, the
trained operator captures two
images per eye

.

3.) IDx-DR analyzes images for signs
of diabetic retinopathy, providing
results in less than a minute.

-~ o

' -

More than mild diabetic retinopathy
detected: Refer to an eye care
professional 8

Negative for more than mild
diabetic retinopathy: Retest in 12
Months
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Lesion-Based Disease Detection

Lesion
Detec tion

Quality =t Di
Assessmeant - v Asséiiﬁ&t'
( R DR+/DR-
Anatomy
Localization

F4L %k : IDx LLC (2018) %
B 4-5-2 IDx-DR & )ﬁi | 2R AR

S IDX LLC F % (Source: https://www.eyediagnosis.net/)
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| 8: withdrawn or failed to complete protocols

892 Intention to screen (ITS)

—’1] 40: ungradable by FPRC reading center

b 4

33: Al system insufficient quality or missing output

b 4

“ Analyzable: available for statistical analysis

Reading Center mtmDR negative
621

Reading Center mtmDR positive
198

Al system output
mtmDR present n=65
mtmDR absent n=556

Al system output
mtmDR present n=173
mtmDR absent n=25

4L % 3k © Digital Medicine (2018) *
# 4-5-3 1dx-DR &5 7 3 #3434 17 Waterfall §) %

54 Michael D. Abramoff (2018), Pivotal trial of an autonomous Al-based diagnostic system for detection of
diabetic retinopathy in primary care offices (Source: https://goo.gl/i20j3u)
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