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A cardiac catheterization image recognition and evaluation method is disclosed. The first deep learning
algorithm is used to conduct an object recognition process on the cardiac catheterization image to obtain the
vessel object image. The image processing process is conducted to the cardiac catheterization image to obtain
the vessel location image. The vessel object image and the vessel location image are combined to obtain the
vessel contour image. The vessel type judging process is conducted to the vessel contour image to determine
the type of vessel in the cardiac catheterization image. The second deep learning algorithm is used on the
vessel contour image to detect the vessel occlusion location and to judge the vessel occlusion rate. Based
on the type of vessel and the vessel occlusion rate at the vessel occlusion location, the cardiac catheterization
image is evaluated to obtain the SYNTAX Score.
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A cardiac catheterization image recognition and evaluation method is disclosed.
The first deep learning algorithm is used to conduct an object recognition process on
the cardiac catheterization image to obtain the vessel object image. The image
processing process is conducted to the cardiac catheterization image to obtain the
vessel location image. The vessel object image and the vessel location image are
combined to obtain the vessel contour image. The vessel type judging process is
conducted to the vessel contour image to determine the type of vessel in the cardiac
catheterization image. The second deep learning algorithm is used on the vessel
contour image to detect the vessel occlusion location and to judge the vessel occlusion
rate. Based on the type of vessel and the vessel occlusion rate at the vessel occlusion

location, the cardiac catheterization image is evaluated to obtain the SYNTAX Score.
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[0056] LSTM f—7fdls R RER i aS 4845 - S R RTINS P o IR -
[FIRFEE R OR AR RN - FIF 2R n E 2 E g AN - BT EER
RS E - LSTMEZEHPUETTAAHR » 705l Rl AR (input gate) ~ Bl (output
gate) ~ [ (forget gate) KZECIE (L TL(Memeory cell) » I I AR ~ eyt e K 38
SRR RIEREUR o W AR B AN ERE AL > BB E R AR
HIEsZ NS B m i » s S i B O A TR % - B A A
sCiRA TR AR - E TR R 2R 2/ DE i & H0E bR - i
[ P AR PR 2/ R R AV E A - Bi-LSTMESH A 157552 JE# (projection
matrix) DL K fif 7 [5] £ (bias vector) > 16 Biay A BY (B [ 4k 85 # 22 $5% 52 J& (projection
layer) o 17[&5ek & (hidden layer)§ - Bi-LSTM# FH Fij|m # (Forward Gated) % {% |7 [
(Backward Gated)E23E /7= » B (& TEHIGE AV HHS %

[0057]) HE—2ER - Kl ARVEREN: - FoRpli—ndEH EX= Input(r)

[0058) HAInput()(AERFEAFHEFTEESINFTAER - X, €R" - HEFF

XA s SEE DA R AR F) 8 SRS BIRYRAE AR B, =WprXetbpr » H A
W, BB ~ by, RyfRZERIE o W AR EERAE > 2REESE - 1hEETE
&1 FIIFHLSTMAir TE+ E LS TME®) =) & (activation vector)ht » {1 R HIAF(B)EL

HA2FR
FI3E - 19 EGHRHS)
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[0059]) i=o(WyiX'e+Whihe—1+bi)) ()

[0060] f=0(WyX't+Wishe1+b)  (9)

[0061]) ci=fice—r+istanh(W X'+ Whche—1+be) — (10)

[0062]) o=0(W xoX't+W nohi-1+bo) (11)

[0063]) hi=otanh (ct) (12)

[0064]) H o BSpHE(sigmoid function) » i, ~ f; ~ ¢, ~ o7 FUR T HFE]
HE AR~ ESRE  BREE ~ DAURALTCRLE) R & (cell activation vectors) © Fz{& 55
OB By =0 (Whahotba) Rymt2HVEIHE - HPR W, BIs2 /B ~ by RylR7= 1]

£ o #E—FEUBI-LSTMER A FIIATA3) EAF(S)

0065 —-,—,>,—) = LSTM(x;,—,—,—, 13
[ ] (ht e Jt Ot) ( t he—q Ce—1 ft—1 Ot—l) (13)

0066 —,—,—, )= LSTM(x;,—,—,—, 14
[ ] (ht e ft Ot) ( t he—q Ce—1 ft—1 Ot—l) (14

(00671 ¥, = o(Wialp ] +ba) (1)

(00681 b » >RTAIRIESE - (R RIEME -

(00691 i 1ot 5y o LA FEL AV B SRR o 3 M S PEL B (r B » )
STEHHEFSRCA « LMCA ~ LAD R LCX% & (BP0 B LR & Fy o 5 A 4 s
BN TR BB S EA IS B A A% - SHEIREE R -
— 55 BRI T TR P HER M TR IEIRAE - [RIEF IR i e R )
S 8 225 1T 25 R F S48 (dynamic programming) 5 £AF4 ]
085 I AT MRS » TR AR B I S R R AR G 3B
FER R - K BRI EANARNORADFTR » [BERGHERIHA

AP -

514 5 319 HEHRASE)

111128084 FEHESE A0202 1113304837-0



1790179 11111 H28H FiidfEIE

S(i—1>j—1)+w(a; b))
[0070] S(i>j)=mins S(i—1-j)+w(a;> —) (16)
S(i-j—1)+w(—>b)

[0071) w(a; » b)) = \[(ax ~b)?+(a,—b,)" (7

[0072] HHai, bj KFMERFIMLE - —RFIALEIEZHIE - 515
HH BT R RE R BERE - $e D B R Ay B R e/ NEERE - B R DA A Z((18)ET &M
BTHZER -

[0073] [HER = (1—? é) x100%  (18)

[0074] EES6 : #B@MmERN KMEHZEUENMETHZES » #HLEE
s TR DAEUE Dol A 0 8 - 2 EUE I B A A DLR B e A 1B FH
ZEMEPMEHZER » o] HEEA S BEVRE DU B A B EUE B E /L
Rfae ] o 8y -

[0075] Cogfds o BHIst B =ERHa T -

P’

Ef

[0076] (1) BIFEFEELERE 1.5mm (IME - WRIAZEREE 50% - Ht
WERREST

[0077] @)EEGERZEUE N 3FEMESFTEL  AREE RS &1l
BB ERBIAE © st AR EE T

[0078] (3) (IR BAY LI E ZRAE A RS K e (BN AL e A —
TR B LR ] 7T BU(SYNTAX Score) ©

[0079] (4) BEHSEEHEZENFENR -

[0080]) (5) =%3&: (Trifurcation)f&¥ © FMME Ak 3 HZ/D 1.5mm LAY

By HAERE R B 3/4/16/16a, 5/6/11/12~ 11/12a/12b/13~6/7/9/9a~ 7/8/10/10a ©

\'EI

B 15 H 319 HEHRRAS)
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[0081]) (6) 53¢ (Bifurcation)fEh. & 432 hk 2 (MZ% /D 1.5mm §yME> % -
HERE R EZ 5/6/11 ~ 6/7/9 ~ 7/8/10 ~ 11/13/12a ~ 13/14/14a ~ 3/4/16 ~ 13/14/15 -

[0082] (7) EEHKLI(Aorto ostial)[Fht * & EAr EFEHE T BIARENME
LR 3 mm DR - BRI S FEIIR O -

[0083] (8) EEE T/EME M. « B BT A | ELL s 90° /e
RS 3 [ LA AT 45°F 00°HY M EHE -

[0084] (9) &JE&EAE 20 mm : JHEHE( EE4H 20 mm -

[0085]) (10) EHE#5(L : MEZEEHELEFHLAVEN -

[0086] (11) [f&(Thrombus) * M'E F2ZAHMAREN ©

[0087]) (12) H &M Eym(Diffuse disease) : & A ME MR EN -

[0088]) HIA BBV LEE G H FAE REHEE 1% - AT AT
AL S EmE A 2 METHZER B E - I Bt R R e T2
R RN EACHEY BRRS AP AEAE R - fEAt R N BV TR L
e oy B o IR BB E A T BRI 25 &5 -

[0089]) sR2fFE0ME » HAR/ABRHERD 2 O EEZ PR EHE T
A EZGURERE - MEFTR - LEE RG] Rl ECHERIRE ST o R
AT ER 77 LB E 5215 30 1] il A8 ) A e B R W (AR 3 LIEE T T {2 B e B AR
Fp o PIANEHRAE =14 = KREBIEBEIFB R TGS - BRI EN
PR M R TIRRD » M REE T S — R B BRI s A A5

A

T

ﬂﬂ}

HE
2
o
ﬂ%
X
><T¢%
j
\m
T
e
[0V
[\
A
e
=
Nizs
;H:lf
s
Cv
i
s
A
5
&
E‘

B - HE

i

teARAE s OBV IR Y« AEAREHERI S - EEEIMEY A EMER33 AT
B E YIS R 33 IS ME Y& -

16 B o £ 19 H(EEHREHE)
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[0090] 5—HiHE > HUSHYEELLEE G40 s G R 4 1
sEyE o EARE R AR - M B R ERHIm I M E T E - IS
MENVEZG - wBEEEFFSEERS - MHENENHE®RSH - M
B R AR P RSN E f B & & M EVHHEAE A3 ISRIM eI
& - LB HFRFHIMEREZES0 - MEwRmEEES0(E Foth e A K E
FEIRREH T ARG -

[0091]) & fim/5h &2 5 SO BT 4 48 55 — e e B2 8 Ui SRR AR A AT [ B A A
ErS1RHZER I EHETS2 » ME &S0 E et BiRaik - HLEM e Mask
RCNN{&E A K Bi-LSTM 5 R 55 2 5% B B2 VS BUA ST M & B &5 7 EZ iz
B ETmEERHESL > 10 SR e G A mETHZEESE - #ITH
FEALEHENS2 > WA B S EIME 7 ERRES4 « [N - AL E HZE A E A
BB IH FERGT RAR A TR ZE R AR 53 > B S A ZE Iy ERIPHZEARRE - H
& 7 Bk RES4 b PHZE SR HET S3H 4R » IR E AR H 7 BSSETREMENE
afl o &SR OBRAE T o BSS UGB B A\ B HIET M ETHZERTE - e BIFAT
PRARYFEL -

[0092] _E#itaES s EE AR EH.LCEER G40 0] hia A LB
AREAFRERREENRERT - &R s IECIER AR TR AP 5HY
iAo BRI S R RS e - A E 1] Bl A S B [F i R R HeA (e
TREE - HinEREE - ] BEEnmAyE AN B - FREEES - 8 Rl
KeaHE e P B DB AR S o BSS5 1% - BB A BRI A B 2SS - it

REW HERRENRLE  BEEnG  BRE  ERFEARREERET
BEEHUSHRE R GEHERVER - M ARHE RS DI EIRRE -

517 H 319 HEHRASE)

El'
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[0093) DA EATal(E RyEa Bt - Ik BRI o (T RIREEASIN 245
THELERS - (AT Z FNBEUEETE - HEESRIN 2 R EAHE T -

[Froar i ]

BV
125 BEYIG:
13- JEYIG:
14 SRR 7215
1SuL BB
16:4H a5
21 M/ETEAY
22: BRI A

|
N ==

=

23: 8

4
4+

24 FefiR AR A

=
3
&
ke
i
£
=

B 18 H » 3 19 H(EHRASE)
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41 B IRE T
50: M E R 5
S E AR HIE
52:PHZEAr B HIET
53:[HZEFHIET
S4:1ME F BoikRg
55: MEREH T8
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