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Breast cancer image classification based on multi-magnification
mask autoencoders

Si Jialong' Jia Wei'* Zhao Xuefen'® Gao Hongjuan'*
(1. School of Information Engineering, Ningxia University, Yinchuan 750021, China;2. Ningxia Key Laboratory of Artificial

Intelligence and Information Security for Channeling Computing Re-sources from the East to the West, Yinchuan 750021, China)

Abstract: Breast cancer is one of the diseases that pose a serious threat to women's health. Early diagnosis is crucial for
the cure of breast cancer, and computer-aided breast cancer classification and diagnosis has been widely used. Although
the mask autoencoders breast cancer classification method can improve the model performance under the premise of the
lack of labeled data in breast cancer pathology images, the existing mask autoencoders breast cancer pathology image
classification method does not adequately extract and fuse the feature information between breast cancer pathology
images with different magnifications. To solve this problem, a multi-magnification mask autoencoders breast cancer
pathology image classification method is proposed, which combines the advantages of magnification independence and
magnification specificity on the basis of mask autoencoders. First, a uniform noise masked module is designed to avoid
the loss of important features in breast cancer pathology images. Then, blocks of breast cancer pathology images with
different magnifications are combined together and fed into an encoder incorporating cross convolution mapping to
extract and fuse features from images with different magnifications. Finally, a residual cross attention mechanism is
incorporated into the decoder to enhance the fusion of cell density and alignment order under low magnification images
and cell texture features under high magnification images. Experiments on the BreakHis public dataset show that the
proposed method improves at least about 2% in Top-1 Accuracy, Precision, Recall, and F1-Score compared to existing
classification methods. The results demonstrate that the proposed method exhibits good performance in accurately
classifying benign and malignant breast cancer pathology images.

Keywords: breast cancer pathology image; self-supervised learning; masked autoencoders; magnification-independence;

magnification-specificity
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3 RCA BB T B — RE (5 B B BB 4 A 45 1
RUBE A5 8« AT e A58 50 7 Ao B 52 2% AF: 55 I RE A8 4R 153 5
N AR R R E R R . A SRR A2 .

10X 100X X Kook Qo T
A (Quox + K 100x s Vi) = softmax T Viox
4 10X 100X
T o= A ‘ (Quox s Kioos s Vo) + 20
T
T/ | s 2005 KZOO/ QT’“,><
A (erw szoox ’VT’M/ ) = sofz‘max 7Jdi VT/m\
¢ 12
T 200X
T X — A (QT"(>><  Kopo0 7VT’m\ ) JFT,m/
Koo Qp "
T, 100X 400X T
A o (Ql 7K 100X ’V’J" . ) = Soflmal‘ ( - ) VI
40X 40X ,\/cT 40X
’ T g 400X T g5 200X 10X100
T ox= A (QT’WX B o Vo) +A " (Q'r’mX s K s00 9V'l"m>< ) AR (Quox s Kook s Vi) =+ 20
EIUN A 20x5H PN 12N
100X $p8
@ 200x< g
@ 400xShg
W B
K7 RCA Bk
Fig. 7 RCA module
1 327 > ’ ’ ’ s — s S
HAb A EAR A BRI A8 T s T o s T o s AR A A3)
’ 100X40% T 190 200% T 1 gox 400%
T 100 = A (Qmox K jox ’VI()UX) +A o (Q’r’mo\ s Koo ’VT'mw ) +A o (QT']UW K 100X 7‘/’1"1”0X )+ < 100x
/ _ 200X40X T’ g0 100 T’ 900 100
T 200X — A (onox K 10X ’Vznnx) JF A <QT/2<>«>>< ’Kl(mx 9VT’ZUO>< ) + A (QT’Z(WX ’quox ’VT/znox ) + < 200% (13)
’ 100X 40X T’ 100X T’ 200%
T 100X — A (Qloox 7K 10X ’meox) TL A o (Q’I"loox ’ K 100 7V’1"mu/ ) TL A o (QT'H)U/ 7Kz<)ox 7V’I-,wox ) + <400

£ RCA B2 J5 , i %3t — )2 MLP fl =2 TB. &5
P20t LP, AR BRI RN F oo, HALBOR A3
EUR M HEAT Tk [ R A H 1R, A IR R0 RS 1 B4 B
F o0 Faooe T F o0 o BT ERTTRAR R QD .

F .= Reshape (LP(TB(MLP (T’ ,,,))))

JF = Reshape (LP (TB(MLP (T’ ,,.))))

| F 0. = Reshape (LP (TB(MLP (T’ ,,,.))))

‘F1 = Reshape (LP(TB(MLP (T’ ;,,))))

1.2 UMAE B8 B B:

MR B g5 an & 1 roR . RO B B, SR A L

VIT Jy FEARAE 22 A BT P 20 B . o — TR B — il R A%

a4

W BRI i 0l 2 A AR e, T B A4 A 2] UMAE i
Y de o 2 g A% i R W 2 ok B BN 25 B B AR Al
B S i S B R P i B T A AT D B A, R B
TR 50— R A% R 0 R R AT 2 BOROR | 2R AR B 1Y) 4
WRF 5 . B Ja s B I 2 R A A B R AE B 2
(feature map, FM) ™ v A= iR 1E 18 L B 5 280 LN )2 #E 47
IENE, Bl ad 26 Pk 2 (linear layer, LL) ™ ¥ 4k B 4
B gy Yl B, DL EAT BB RS, fE R A HE S
UMAE 1 B0 25 B B R T 220 780 KA 3 ARG AT I 45
B OG5 380 (4 Gt B 25 T 25 A5 R0 A8 S0 B B Ay B0 B B
TR S AR MG RO 43 2841 55 i 19 S B 2 AT T 0 dR Ak
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T # K

XRRRE T A5 2 B R A 3R EG 43 28 5 7 v 1 1 4 1
WA MG ZMARERERNER S RAT S
FKUMERIRE , il X — i, UMAE JFifl& 7 MIFl MS
M AR

2 XBHEREHH

2.1 BIEENE

ST 56 H (8 T A% 7L R 98 2 205 B 4 00 PPE Break His 4%
P 42T B B 82 Bl R Y 7 909 ke LI iy 4 27
MEMG AR, H A 2 480 AN RAMEREA R 5 429 4Bk
FEA I HLEMG AT T S TR R A 3, 49 0 & 40 X100
X200 X F1 400 X, ARAE F (40 X)) g i A 8L 45 A HUBE 1) &
PG | 35 A PP BT A 3 A A B B R R R Al AR 1 Y
FEI L T 1R A5 258 (400 > UL BE i = = 40 Y AR B W B B, 3
T b B AN S5 A S /N 25 R EE . 100 XRT 200 X AE
o) A B AE, AR AR 3R At — A0 U R, BE B A 4 3 —
TE R PR B XORS I T8 40 B 11 M 75 R /iR 22
S, FEANE BANEE 1 BTk, A LR R O BRI R 0 oK
/NR 700X 460 R . 78 SLE R IR AR (56 T A AN R4 19
He R 80 % .10 % 1 10% .

R 1 BreakHis {IE&EMIFHAEE

Table 1 Details of the BreakHis dataset
I ONEES R Ak Rt
40X 652 1370 1995
100X 644 1437 2 081
200 X 623 1390 2013
400 X 588 1232 1 820
Bl 2 480 5429 7909

2.2 WM

SRR T VIT-BYAE R FERIA A, patch size Bk &
H 20X 20 8 FK ., FELL L P T AdamW R 7R 5
Tili2 2J %y 1X 107", [R) I H A i 2 i B O 0. 05, %2
REZT 40 4~ epochs BT R 0. 01, B AWK ZE 0, Input
size % & % A 460, i batch size W& 16, H LM H T
PyTorch #E48 , BUA 4 1. 12. 0, I 75 £ #5256 31 58 19 Ik 45
#W L T NVIDIA GeForce RTX 3090 24G GPU,

2.3 EMRE
D#IFRZER K

Y1957 1% Z /i 2% (mean squared error loss, MSE Loss) /&
— T T A A T 5 S5 B WL = ) 2% 5 Y B R
PREIC, X FRASHEA, MSE TH R B BN 5 PR {E 2
B A2 5 0% 22 5 7 JE X BT A HEARBCR 496, X AEH]
DAAS 31— A 7 5 A 20 B IR Mk B 9 46 AR, L 2% B,
MSE 1B B AR , 22 715 455 80 B T90 00 78 422 30 52 Bos SO0 0 {1, 1 58 4%
A RRRAA15)

134 -

- ?
MSE Loss = — >, (y, —y')* (15)
noio

2)Top-1 Accuracy

Top-1 Accuracy J&38 7E 43 2 ) &1 , 452 Y 1F Aff 5 00 114
RGNS RSN = S NGO R S A SR i iU = o = R P S TR
TR v i A A TR TN A ARy, B AR
5N y.» W Top-1 Accuracy BT A R AT TR A (16)

2 1Gy/, =)
Top-1 Accuracy = %

KT Co )RR RE M S A A BN EE R 1,
B 05 N Rl 4 P REA R B4

) HE 1 % (Precision)

K Z IR F8 E A B3 2 IE R AR A op, HLIE W IE
KEHEAT SRy E] . ATRR A

TP

TP +FP
K TP 248 9 43 28 2% 1E B 3 70000 Oy 1F 258 1 B A B 4
FP JR 84550 28 4 A 1 b 0000 A 1F 28 0 T RE AR B i

4) A [l (RecalD)

AR EFR A HIE N ER M REA T, 2838 BT
TIUI R AE R B REAS BT (5 B He ] . W R OR (18D

TP

TP +FN
AP TP 248953 25 & 1F 0 b T Sy 1F 28 0 B AR B i
FN 298853 28 4 451 M TR0 Sy 67 288 1) TE AR AR

5)F1-Score

F1-Score J& MR 1] 3R /4 78 F1E Y950, &% WA
R B B, MW ERE T T HENNE, 7 LR
H(19)

(16)

an

Precision =

Recall = (18)

Precision X Recall
Precision + Recall
w o Xt UNM 4 5R B 55 15

hTEBEEE BB o flo. A SCHE ISR By BE it
TTREMNEER, B, 85 MSE Loss R IFAG A
FSHH G PR EBERF R0, 1], 2K 0.1, XA
A MBI T AR BRIE T ST 2 3R 0 [ B S RE 45 ORS 41 M B
RENSE AR PERE R SE . B Ak, A Y
R AERIE N T WA F B R4 R, 82555 MSE
Loss MRZM . HN5R 2 rn, SEO0 45 AR WY, 4E 40 X R £
ST RE w =0.7 fll 6 =0. 3 B, MSE Loss ik %
T HARME 0. 242; 78 TOOX I KAEHETF . w =0.8 fil 6 =0. 2
it MSE Loss 0. 299 i 7 200 X KA AN 400 X LK
ERT BRIEHENN 0 =0.7 Ml o =0.3, 4 HE 2
MSE Loss 4 0. 279 1 0. 355, F&F X sesgh 45 4L, A S0
BAERRMRERT .0 =0.7 Mo =0.3 WAS RN
FasE kB T X AU A ER LR, SR, 8 T E &0
o BB A A S RIS T AR U AR T 0 =0.75 Flo =

F1-Score = 2 X (19

2.4
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Table 2 The impact of w and ¢ on the UNM module

R A R MSE Loss

g
Q

0. 806
. 269
L7774
. 590
. 339
. 294
.242
. 436
. 887

=W o
S N o ©

40X

. 856
. 433
. 364
. 781
. 634
. 307
.299
. 576

= W N O o N oy Ol
D NN 0 O = N W = Ol

1
0
0
0
0
0
0
0
0.911
0
1
1
100X 0
0
0
0
0

0.672
. 640
553
301
406
341
.279
287
439

= W N = |©O oo N o Ul
S 3 00 W= N W &= Ul

200X

811
940
196
481
409
390
. 355
401
. 439

= W N = Oo o N oy Ot
D NN 0 O = N W = Ul

400 X

S O O O O O O O OO0 O O O O O O O O O O O O O O O O O o o o o o o o
S O O O O O O O O O O O O O O O OO0 O O O O O O O O O o o o o o o o

S e R I e

© o0 NN o Ol
N W = Ol

2.5 HEXIE

i FH % il S 56 5K 36 5F UMAE #5550 ) 45 801 , 52 30 45
B 3 Fin, EERL MAE 288 B NA T UNM #h
VI B 1k L R 9 9 3 R G B RR AR 19 5 2% L i B R AE 4 Bl AN

[R) i R AT By G Y42 F+ T Top-1 Accuracy, 31 H H Al
SAEM AR WIS T 24 2% W K, Z T TR IN
CCP B8 I BT A 5 4h 42 O il & R FRAE , R 48 MAE
JEAT 119 BE AL A5 4SS B ] B S 0L IR 9 v B TR AR 1Y 8 A R
fIEE R HREAEINA CCP BEHLE , it A B K A5 5 (% 1 A4
MR LB T8 T, Ak — Rl & 45 KR %
PG ERE R B 5 3T T RCA Bk, 12 F 5k 22 [ A8 in
DISZIRE, STEGEE B R AR 40 X, 200 X B 400 X Jit KA R
T, Top-1 Accuracy F2 & 1F 802 Ze 47, Hodr 3 WG bR #f A
2y 10 R . TECEERI A M 2 B in A RCA B3RS,
Top-1 Accuracy BRI THIRE LN 1. 5% EH T UNM
BB AE £ B8 PR SRR AE A9 R A S BEAIE 1 B CCP A5 B4 B
HELA T2 MFREEE . o8B0 R, fE R 258 2
M A RCA ¥l )5, Top-1 Accuracy R 3% {4 2 7135 5|
T 5% kA HE B AE 200 X Fl 400 X KA R 1 B 5+,
UMAE J7 8 Top-1 Accuracy #id T 86% , HAth 3 48
FRULAR T KLY 6%, 8 xof tf 3 A 52 58 45 S 89 43 A » B LA
FBILABRIRG T ok B & RO R 0BG AE B T AIE
T RLA MS AL MI G S BRI — 2B R T
207 TR AL P L R g 0 R AR B AR B, e A, 7 LR
975 B L AR AL i, UNML A5 Bl 2o 5 35 50 SRR A i 11 B 15
P b5 R M A A 3 I AR et A e — e AR R T A
JiLHE 3 7 2 A B A0 i 30 B 46 o B RRAE A R A TR s BB 8 3R
P08 22 1) 1R R SORRAIE , 3 % TR R M BE 4R TH R B T 6
SR, [FA, CCP #EHUR RCA BEH Y 51 A XS 4 I
WA ERR = A T R ARSI R . Hod, X1 4 15 4% 19
CCP B8k, H38 1o 45 BURAE R 15 7 S8R AE LA B2 46 U 1)
SRR AR R R IE (S B BE 8 2 RE R 2 2 ki
95 PR AE A5 B R AT R A, DAIT 3 £b T 55 20 ot 450 AiE 119 45 BCRN
AlERE S, WA T A% 2% o 1) RCA #iHe, Mo it 2 R
FEEIIOLE AT KRR S G BETEERES,
B R T AR A 28 AR T 4 i 285 13 B HE B I R e K
fE R UG 20 M SR FRAE A Al & R ), (AR AR R Bae T
U (9 28 J22 R R AR JER I 6 0 o DT {608 A5 28 £ % 2L Bt e o 24
PG AT B M 2 S I A B o A R RS B B R T RE L 45
FFRTR, UMAE #8175 MAE 3£l F 4 UNM, CCP #
RCA B, 42 T4 7 LR 98 5 B R 4 24T 55 19 g .
2.6 IR

T BreakHis B3 4 7 . %F UMAE 51 25 45 81 78 3 3
B oy M RRHEAT T ITAG, LRSS RNk 4 iR, 5
VGGP7H ResNet™ Mt , UMAE R T A B %8
L R AR 2 7 SOR 7 BRI N TR T A L i
B BT R E B B ZRAE 55, (AR R B A1 D TC AR 25 1 B4R
A A AMREERAR . MR, VGG Hl ResNet 46 4%
GERE T AR T W 2 ) o A AT, R EREW . &
ST A BRSO R e R AR R 1 2 o S R DA DRSS TR g
B IE KBRS EAR P 4. XA 2 R4 UMAE
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Table 3 Results of ablation experiment
Tk i NS Top-1 HEFIZR/ % Kt %/ % A/ % F1 4380/ %
40 X 78.52 93. 66 83. 64 88. 37
100X 77.10 92. 74 82. 45 87.29
MAE
200 X 80. 27 95. 11 82.76 88.51
400X 79. 87 93. 88 84.79 89. 10
40 X 78. 64 94. 26 84.17 88.93
100X 77.18 93.11 83.26 87.91
MAE+ UNM
200 X 80. 55 95. 30 83. 00 88.73
400X 80. 09 94. 09 85.19 89.42
40 X 79.03 94. 31 83. 80 88. 74
100X 77. 26 92. 89 82. 64 87. 47
MAE+ CCP
200 X 80. 42 95.43 83.06 88. 82
400X 79. 90 93.97 85. 47 89.52
40 X 79.17 94. 87 84.07 89. 14
100 X 77.69 93. 87 83. 44 88. 35
MAE-+RCA
200 X 80. 81 96. 09 82.96 89. 04
400X 80. 06 95. 36 85. 46 90. 14
40 X 79. 89 95.28 84. 66 89. 66
100X 78.16 94. 70 84.59 89. 36
MAE-+UNM-+CCP
200 X 81.67 96. 78 83.50 89. 65
400X 81.29 96. 06 86.19 90. 86
40 X 79.11 94. 23 84. 10 88. 88
100X 77.68 93.03 83.59 88. 06
MAE+ UNM+RCA
200X 82.10 96. 50 86. 94 91. 47
400X 81.55 94. 57 88. 64 91.51
40 X 80. 63 93. 87 85.63 89. 56
100X 78.74 92. 85 84. 00 88. 20
MAE+CCP+RCA
200 X 82.71 95. 47 86. 39 90. 70
400 X 83.19 95. 10 90. 87 92.94
40 X 81.90 95. 45 87.59 91. 35
100 X 80. 21 93. 94 86. 50 90. 07
UMAEC(ours)
200 X 86. 29 97. 48 93.03 95. 20
400 X 86. 26 96. 16 92.90 94. 54

TERE BRFL IR A 5 B AR o RAT S5 i R B L. B

TR R L BT AR BT e (8 AT AR

W 2k, {52 A8 B X 22

UMAE 76 A [F K A% 28 09 G 43 25 rh R B R4, RE A B 4
iy b 3P0 R PR R A A 43 2 B IER . MutiIMAER! |
MMAE"  SAME" fl GCMAE " # &5 T MAE" By A
Wi 2E ) Jr k. MudlMAE #l MMAE J7 i 4% 0 B A8 2 il
FH R — B 5 0 AS [ A 38 2% i AT A R I 25, UMAE 7 %
ME T MudlMAE #1 MMAE 77 %, UMAE 777 Top-1
Accuracy b5 R T4 2%, [F A 76 H Al 3 A TEA
febr B L 6 W MBUER K. R4 MutiiMAE 782403 A
SR BRI R B €, (EL7E 1 T 3L 08 B A4 o 7 B
FBEIR BT HOR B9k MMAE 223K 45 & 2L I o o7 22 14

* 136 -

HOR A5 S R ) R, HORE A PR RE 2 KR, 93K 4 MR AR
HET R . UMAE 7k L T SAME J5 %, UMAE J7 &
TE 4 AR TR KA R AT % L, Top-1 Accuracy $#£F+ T 2y
7%, HAa A MR RT R R 100 A . XZER R SAME
PRI/ PEASEI R EEEHT CT BB EHE
2 1 P 30 3L MR A8 s S G o B i, LR et s BRI .
—J5 1 .GCMAE F k454 T MAE fixd te2e > i fh G W
B 2E L B 3L 2 U0 R 4 28 R Hh— e 1Pk
REHETE . 13 UMAE Jr i 76 4 T00 48 A5 1 9 42 T+ i B2 A XF
BN AL 2% . SR, GCMAE 15 2% BUE: 2 U A 18145 33k
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%10 4

AR RN R s B o, T X B 01508 52 8 U0 A A A 2L B oA
e PR G, RIS I UMAE J5 k., 4 LR, UMAE
BB UNM SR [R5 58 89 MAE J7 2 5% i B AL 5
B, UNM BEHE X 2L AR 5 BB R R IR T 0 8 12 i 15
B GR YT, REE g A T 2T TR YIS AT
50 2Rk RN A SR T RLAL R 1. LAk, UMAE

AT CCP Bl i H I b b 45 & T B M2 M4 5
Transformer Z8M9 A 8, e R4 T+ T AL BRI &)/ 1T
SCAF B R 40T FR AR SR CBE 0. B, 5] A RCA
e i — 2 1 0 AR B A 2 BG4l i 2 4 % HE B T
FNF TR A 2R R R 40 i SO AE i A

R4 TEDEFAENIRER

Table 4 Comparison of experimental results of different classification methods

Jiik R A # Top-1 EHR/ % K%/ % H I/ % F1 4580/ %

40X 77. 82 79. 44 82. 64 76. 48

- 100 X 78. 94 80. 62 83.72 77.75

200X 80. 56 82. 44 84.98 80. 05

400X 79. 37 81. 49 84. 25 78.91

40X 77. 28 82. 39 83. 49 81.32

ResNe(™ 100X 80. 15 83. 83 85. 16 82.55

200 X 82. 47 86. 58 88. 65 84. 61

400X 78.03 85. 50 87.28 83.79

40X 78.52 93. 66 83. 64 89. 68

MAE[7] 100 X 77.10 92.74 82. 45 87.29

200X 80. 27 95.11 82.76 88.51

400X 79. 87 93. 88 84.79 89. 10

40X 79. 84 94.51 84.11 89. 01

Muti MAE™ 100 X 79. 00 94. 01 83. 94 88. 69

200X 81. 59 95. 27 85. 46 90. 10

400X 80. 88 93. 41 84. 80 88. 90

40X 78.98 93. 64 82.91 87.95

) 100 X 76. 71 91.03 79. 36 84. 80
MMAE™

200X 80. 16 94. 58 86. 33 90. 23

400X 79. 40 90. 77 81. 64 85. 96

40X 76. 10 91.50 80. 64 85.73

SMAE® 100 X 75. 84 90. 30 78. 00 83. 70

200X 78. 66 90. 51 80. 24 85.07

400X 77.74 89. 87 80. 11 84.71

10X 80. 74 94. 11 85. 77 89. 75

GOMAE™ 100 X 79. 03 91.78 83. 02 87.18

200X 83. 61 95. 61 89. 74 92. 58

400X 84. 96 96. 11 91.03 93. 50

40X 81. 90 95.45 87.59 91.35

UMAE oure) 100 X 80. 21 93. 94 86. 50 90. 07

200X 86.29 97.48 93.03 95,20

100X 86. 26 96. 16 92.97 94, 54

UMAE 53428 5k g E 8~11 fin., M
Pl o R DL H S 7 S [R) K AR 36 1 7L A 9 v B L 4R ) 2R AT
%, UMAE FEME T VGG BA T 8 5 M ae i3,
FLRT & L 7E 40 X F 200 X i K A5 R E % 1, UMAE J5

) Top-1 Accuracy.F1-Score,Precision &% Recall P43 &
BVEM AR I VGG ®H 29 1000 XF T 100 XK A%
RMEMR R4S UMAE JriEfE I 26400 30 i 3R B mg 2% , fH B
H R R ER AU B BE I, LR RE B AP 4R T, O I AT
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VGG 1 ResNet 3 B i 28 B[ Wi 2 ST BRI, 72 400 X
KAF A E, UMAE J7 3 R ALSE 30 T 5 15 1 4 25 e i
M H AN T VGG Ml ResNet, Ho P g 189 K 5 R 0 e,
TE 40 X TR AT 09 B {2 5, Top-1 Accuracy il F1-Score,
P $8 bR 4 FE 22 B F A W 5F e 5 55 i Precision
Recall B HR 25 A K F  MutiiIMAE 775 UMAE 7%
SRR R . X 100 X KA 20 B 7600 4R B Bt
UMAE 763X 4 Widg bR L3R X or vk (B2 b5 %
FRR B3 I, UMAE 7 DU 35 b5 00 25 B 48 T HoAth 432
Fiko X 200 X UK AE R0 E 4, UMAE £ Top-1
Accuracy IR T HAb ik m Ity
Hopth oy . Hi 4y 3 Wi kr 5 MMAE St b5 3 #3982
UMAE J7 83RO R, T AE 400 X R A% 3 1) BR
L ERIIR B B, UMAE AR ML T GCMAE. i 5
MutilMAE 4328 8§ 5 45 300 . {0 2, B 25 22 18 0 80 36
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UMAE M RIA G T H AL 20 %, B TR
P15 1Y 4 Joy R AE AR AT A5 00500 b A R 4R T e G B
KO UMAE JriE E RS H A T CCP, EZ M REM L
ANJZ R L RE U AT SR BUR Bl 5 R F M 4 R RRAE . O A AR
B IAT RCA,E T £ REEZ L6 2 )2 8 A AR
TR AR 3 B SR S R 4 Ry R AE L S T RS R 4 JR 22 T A B
o AT L A5 B U 1) 22 5 SRR AR BB BE 7 . KA1, UNMEL A%
Hen] DL 88 60 20 i HE 31 75X LA B 4 it 0 B 4 R B AR AL A
B3 Sy R S AN 4 SR B TR G SURRAE A 4R BRI TR R
RELE AT UMAE ikt z M, o2 Top-1
Accuracy F8 b1 H 225 J5 81 A w08 33 H Al 5 3% (R4 RE
WEL — B ML, 28 B ik UMAE J5 B 3 A R ik
5 50 L s o B AR HE AT 4 S B BELE I 4 S5 AL
. XEH] UMAE 19 2 M HREZ L 3 & I 78 90 FIH &
TRAT 2T (1 BRRHEAE B, .
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Fig. 8 Experimental results for 40 X magnification images
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Fig. 9 Experimental results for 100 X magnification images
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Fig. 10 Experimental results for 200X magnification images
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Fig. 11 Experimental results for 400 X magnification images
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