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Malignant 60 0 60 Malignant 34 6 40
Benign 1 59 60 Benign 3 37 40
* 3
Training: 91.7% Testing: 85.0%
Train Grade 3 Grade 445 Data Test Grade 3 Grade 445 Data
Grade 3 55 5 60 Grade 3 36 4 40
Grade 445 5 55 60 Grade 445 8 32 40
I 4
Training: 95.0% Testing: 92.5%
Train Grade 4 Grade 5 Data Test Grade 4 Grade 5 Data
Grade 4 54 6 60 Grade 4 36 4 40
Grade 5 0 60 60 Grade 5 2 38 40
%5 AREsh A A9 o)l el AbgE AEE WE el A% HelZold),
5
Groups Accuracy (%) Sensitivity (%) |Specificity (%) |MCC (%)
Malignant vs. Benign 88.7 91.8 86.0 70.2
Grade 3 vs. 85.0 81.8 88.8 70.3
Grade 4, 5
Grade 4 vs. Grade 5 92.5 94.7 95.0 85.1
¥ 5ol E A= (Accuracy), WHE(Sensitively), Eo]%=(Specificity), "< 43 A4 (Matthews' s
correlation coefficient) & 4714 X5 FAAZEE AFE3ct. o]#d X EE= true positive(TP), true

negative(TN),

AN EP

false positive(FP),
wote] A rsletEs

100=

2 (12) WA 4 (15)9F 2.

false negative(FN)& AF&3slo] AliteET. A
| AHEE

shltt. 3% 59

474 s AR

3

[¢]

Al QSRR ohe} T
g Aga ggel

7] A= (Accuracy) = BEeA wFE B HlEolg & ¢ glon, [4] 12]9F Zo] YEE 4 Q).
(2 12]
TP+ TN

Accuracy = o me+ 7 - 100
7] I E(Sensitively)w AEsHA E/E X2 5 49 ¥E2A4, [4 1317 Zo] vEpd = Sl
[ 13]

.. TP
Sensitivity = =5 T Fv = 100
371 SolZ(Specificity) & HE3A 7 BE T 9 &2 A [ 14]9 Zo] ved 4 .
(4 14)

.. TN
Speci ficity = - B = 100
371 7ol g AFMCO) & ol el gEst 53 T oS @ Aleld] AT EA, [4] 15]¢9 &
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[0153]

[0154]

[0155]

[0156]
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[0158]

[0159]

[0160]
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o] vehd 4= St}
(4 15]

TPx TN— FPx FN

Moo= VITP+ FN)(TP+ FPY TN+ FN)( TN+ FP)

» 100
)

ojek #ol & 5= Al o] tE el disl AdE W £ AdE HoFa glon, ofd ol FAe] S
7

o -
e, Ve, Sk, R A Al 24 83.7%, 91.8%, 86.0%, 70.2% d& & 4 3

T3 ST 30 55 49 5, BE Adn wigy, EFn s Ay Ald= Z7 85.0%, 81.8%, 88.8%,
70.3%°)3, SF 4 U SE5= B AL WAdn ELn uRFo A A4 27 92.5%, 94.7%, 95.0%,

T, ¥ 62 H7F ATt Al 7HA 9 o] Rl AEE tE HAEERE AT HolEola, & 82 E U
e Al Ao o)zl BREe AEE WE Wy ¥R A%E v ezl
£ 6
Groups Training Accuracy (%) Testing Accuracy (%)
Malignant vs. Benign 99.0 81.0
Grade 3 vs. Grade 4, 5 |98.0 75%
Grade 4 vs. Grade 5 97.5 76.25

6ol Yebdl A3t ol 714 St AZE ] WekaolA th5 HAIEZWOLP) 7|9

o
©

N
Eeh, gl ut g Es AEE WE BA B5tel AREEE Al 7HA] T ol Eatel W@ vla ddE
HeFar glvk. ofw) Al 1) B4 ASEs AR FAR, 7P % AR 92,5098 § 4 o 5 5
= o Sls welth

¥ 72 A w5 (One-Shot Classification)®} ©]* 7/ (Binary Classification)?t A3} HuE HoFa )
oh T3 = 9% d MR 55 2E0 AXE 9HE Wl Ay vlwdde] ofdk aefzo)t),

2z 7

One-Shot Classification Binary Classification
Groups Accuracy (%) Groups Accuracy (%)
Benign 60.0 Benign 92.5

Grade 3 55.0 Grade 3 90.0

Grade 4 85.0 Grade 4 90.0

Grade 5 50.0 Grade 5 95.0

Total 65.5 Total 92.0

E 79 % 99 SW EF AFE vl Asks $A BRe} ol BF Aold] o7t &g o & v,
UE S EE B4 BR/E ALgEte] dolHE BRAL W $4, 57 3, 57 4, 57 59 BF 9RE 2

2y 60%, 55%, 85%, 50%°]T}.

w2 Ajbd o] #H HAIHS T4 el A8std A= 247 92.5%, 90.0%, 90.0%, 95.0%°|tt.
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[0166]
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il

Lol BRE AMBSel Qe At 0F S RRU A BRE AHEd]

% 8e UF HAER ERIIOLP)E A% 54 BReh ® el o Riiel A% Wlaweld.

w ge] SWI MLP 2R el AdkE gk A3, 2 3] SWel ML ®rh o v AdE dfdva @
F Sl

MP EA EfFelME AR ol & FA 4719 SHoR BRI o B5 & TH LHE UE 57
o] Aol &S A BF Gomel FAAA dFE VY. webd Rl A8 5S @ gl oA
o] st

dhol, 2 ouhge] o) RRolAt WA dolE IS sl FHoR BRI 7 we ERE SHdew
ojFolitt. o] A, A AL EiolAel At o vg 9Ae] #Re A dFE FA ¥ Al
it

#* 8

One-Shot Classification Binary Classification
Groups Accuracy (%) Groups Accuracy (%)
Benign 37.5 Benign 87.5

Grade 3 67.5 Grade 3 90.0

Grade 4 45.0 Grade 4 75.0

Grade 5 70.0 Grade 5 77.5

Total 55.5 Total 82.5

oF Aekel glojA, oA of FHow EFAS W, 2 BEE Nir et al(2018), Doyle et al (2006)Ht} %%
A9k, Tabesh et al(2017)° WM& =4 &),

o] Tabesh et ale] X2 @A FEH thE K39 54, & A A s|2Ead, Z99 X5, Z9d 1
=, 35, MAGICS AFEF7] wjEolu}. W3h, Tabesh et alS ZZ& JA ol Ay 3 Edo] EAS AXEe W
W B A AE AAAA A 24 Gl EAlske BE AXE de EAE AAFSG] dtelth
Z9
Authors Classification Classes Accuracy
Methods
Tabesh et al. (2007) [4] [kNWN Malignant vs. Benign 96.7%
Low vs. High Grade 81.0%
Doyle et al. (2012) [5] Decision Tree (DT) Grade 3 77.0%
Grade 4 76.0%
Grade 5 95.0%
Nir et al. (2018) [6] SVM Malignant vs. Benign 88.5%
Low vs. High Grade 73.8%
Doyle et al. (2006) [7] |Bayesian Malignant vs. Benign 88.0%
Rundo et al. [8] Fuzzy C-Means Multispectral (Twl & Tw2) [90.77%
Naik et al. [11] SVM Grade 3 vs. Grade 4 95.19%
Benign vs. Grade 3 86.35%
Benign vs. Grade 4 92.90%
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EH7
Grade 3
Malignant Grade 4
Grade 4+5
Dataset Crade 5
Benign
EH8
= Aceuracy  ® Sensitivity = Specificity »MCC
100,00%, i
90000 oo 86.00%
-
£0.00% %
g 70.00% % .rrnr
E c0.00% % 2
2 s000% /
% / I;’J
2 4000% /
E 30.00% % : _:'
!‘: L&
B 20.00% % iz
10.00% % 7
0.00%% 7

Malignant vs. Benign Grade 3 vs, Grade 4, 5 Grade 4 vs, Grade 5

Classification Groups
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m One-Shot Classification = Binary Classification
i ) 95%
100.00% 92.50% 90.00% 90%
90.00% 85%
£0.00%
o 70.00% 65.50%
L 0 55%.
= 60.00% S0%
"é 50.00%
3 40.00%
(5]
< 30.00%
20.00%
10.00%
0.00%
Benign Grade 3 Grade 4 Grade 5
EHI0
= 1
. ? Watershed
| ? /. Segmentation

Features
Extraciion

Classifica tion

{Linear & Gaussian)
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