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Network 1-C-R-M-F-§8-Cf Dataset Hough dataset
Accuracies
Size of kernels

5 7 9 1 13 15
é 40 60.5 5462 55.46 64.71 60.5 60.5
c
o 70 63.87 60.5 57.98 59.66 57.14 63.03
o
Y= 100 58.82 63.87 67.23 65.55 68.07 63.87
g 130 63.87 63.03 67.23 67.23 62.18 68.07
g 160 61.34 62.18 64.71 64.71 66.39 62.18
= 190 61.34 67.23 65.55 65.55 66.39 69.75

4 Hough B L7=7— 4%t v hZ,

EEZbOEEM L, 5507 CNN OEEE,

Network

(b)

Size of kernels

OB RINT-R Yy NU—7 (LATIE, C:EFALE, R:ReLU
&, Ml R7—U 78, BEafEARE. SV 7 b~y 7 E, CEE#BB)DEAREDRE ER0F v o R

(a) I-C-R-M-M-F-S-Cf 5 7 9 1 13 15
(b) I-C-R-M-M-M-F-S-Cf 40 7143 73.11 73.11 7983 79.83 7647
© I-C-R-M-M-M-M-F-S-Cf E 70 76.74 78.15 7647 6891 7395 6807
E 100 73.95 78.99 7395 7563 75.63 7395
Dataset Hough dataset % 130 7731 78.15 7563 7731 76.47 7395
z| 160 7563 7311 7731 7983 7479 7395
Accuracies 190 7341 | 7131 | 7479 | 7479 | 7731 | 7815
( a} Size of kernels (c) Size of kernel:
5 7 9 1 13 15 5 7 9 1 13 15
40 69.75 64.71 63.03 57.14 57.14 68.07 40 79.83 8151 78.99 79.83 76.47 79.83
4] 10 64.71 69.75 67.23 64.71 61.34 6555 | % 70 80.67 76.47 80,67 7899 7899 77.31
é 100 65.55 7479 69.75 6891 63.03 67.23 % 100 7563 8151 8151 8067 7983 79.83
;§ 130 68.91 68.91 66.39 63.87 63.87 61.34 ;§ 130 79.83 79.83 78.15 8151 82.35 80.67
2 60 7059 7059 68.07 68.91 61.34 sa66 | 2| 160 78.15 7983 80,67 8067 7731 79.83
190 66.39 66.39 67.23 6303 67.23 68.91 190 7731 79.83 78.99 8151 8151 7563
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Network
(a) I-C-R-M-C-R-M-F-S-Cf
(b) I-C-R-M-C-R-M-C -R-M-F-S-Cf

Accuracies

(a)

Size of kernels

Dataset Hough dataset

(b)

Size of kernels

5 7 9 " 13 15 5 7 9 11
40 73.11 74.79 69.75 70.59 77131 73.95 40 65.55 7131 80.67 7479
é 70 1227 70.59 7563 73.11 74719 1227 T;’ 70 73.95 82.35 81.51 80.67
g g
E 100 7227 69.75 75.63 1227 68.91 75.63 ? 100 80.67 84.87 81.51 71.31
5 =]
E 130 1227 74.79 75.63 68.07 74719 74.79 E 130 79.83 79.83 78.15 79.83
E 160 74.79 73.11 73.11 69.75 73.95 75.63 E 160 81.51 79.83 81.51 81.51
190 70.59 7227 70.59 79.83 69.75 80.67 190 80.67 81.51 80.67 78.15
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K612, BRIAL-ReLU-ix K7 — V) v 7 @Dty FEBVIELIEbOORRERT, BOty &bk
FTREAEZ 2138, EEENR LT HHEMPRBO D, R, X7 DKRE ET 100 F ¥ » RIVDEIFA
HgaHv, BOoty FEIEHVIRLIER Yy FU =213, &b@Ev 85%D IEE RN LT,

gl LT, ZEHBIOWGEHOT —X% %~ b & LT, Hough Z#i% LT\, b 27 L&k
TORFHEEZ 2 T A MREMWRRO A T 2=V ar~ )7 A BIUK 6 ThrbmWIER
RERLEGROa Ly 72—V ar~< ) 7 2%, K 7(@)-d)é LTRT,

Network Dataset

(@) I-C-R-M-F-S-Cf HAADF image dataset
(b) I-C-R-M-M-M-M-F-§-Cf HAADF image dataset
() I-C-R-M-C-R-M-C -R-M-F-S-Cf HAADF image dataset

(dy I-C-R-M-C-R-M-C -R-M-F-§8-Cf Hough dataset
(*C : size 7x7, number 100)

Confusion matrices
(a) (b)

z

(d)

Labeled by CNN Labeled by CNN Labeled by CNN Labeled by CNN
single twinned single twinned single  twinned single  twinned

c < <
3 Py single 17 31 15 23 single 0 48 23 single 0 48 E ¥ single 38 10

£3 twinned 0 71 255 twinned 8 63

&0 259

Labeled in

s
e 8 S E 8
®E@ twinned 24 47 %83 twinned o] 71

ST S5

Accuracy (%) 53.8 Accuracy (%) 59.7 Accuracy (%) 59.7 Accuracy (%) 849

X 7HAADF-STEM D7 — 4t k& Hough BHi L7=7 — 4ty holEOa Ly 7a—Ya vy~ 7 A

B 7(b),(c)TlE, AT L7222 TOEGEZMEE LTHERINLTEY, Hnlexy hNI—I 0, Zo7r—4ty

MZ#E L TWReWZ EERBLTND, £2, K 7(d)0)#*5'ﬁf I single % single, twinned % twinned & #%7#%9
52 LT, BORTHEAL TS —FH T, MT7@QDHERITIFZIEWY 2N LB BRI 2B
TWRWZ ERNSND, fiEo T, meWﬁi(mN%mwtif/ﬁ%®Fm%L®§@%% BWT,
BHARATRERET D 2 L M3 odz, I Hough 24703 BRI IRRIITIRAS © T RF# e . MIEWZ S0 AU T2 R 1K
IR ARy e LTEBMTELHEDIEEEZEZBND,

AENZBNTHEONI-EIEE L W EFHET 272010, v I7A A =TT 78 ADOKBMET — % X—
AT D ImageNet[24]| D T — & % > 72 BEF#HH] > A T A DOFH S TH 5. ImageNet Large-scale Visual
Recognition Challenge(ILSVRC) Dt A iz, CNN DBAZE DFEN & Z DA 2 DEKETT VO IER R E Hik
TEHRRIZOWT, RFETIIMmEIZ EIRAH 0 | FEMIESGRASICHE SN TWDHeH, T 2 TIEHIET 5,

FHE LT, CNN I, fili & pl 45 F (S50 1 18 O BBORE - O s i A S ARATT 73 2R 0 B 2 AdEATF 8 73 37 12 F8 0V T
STEMBO@EEHA 7 V== ZICHRINTH D, £, TS o7 — 283 E R RITRNZ &b,
85% & W\ D IEERITNRVEmNEBRALND, &5, CO MILABLEMEIX 15% D =7 — 2 Z 8 L THiffdbtE
EEREN D D420, BUEDIEZERTH 0ICHET 2L B2 615,

32 Fv hU—7 ORGE

] 8 DAMNT, b EEHDBEA 272 CNN O v bV —27 OfffiEE R L, ARIC, Bt LU S
D4 RO W72 Z 22 b T A M & Z A Hough 84 L7232 — 2 X0 | AJJJE & & B AA
HJE Tl bR <TEMEAL L7 & O (R b RICE L B X TR~ » 7 & Ak Lo i 2 7~ 7,

3EBE DBEHARBIZEB T, HAESSHRIT- % Hough 88 L 7= 432 — 23, RIS 7 el O'od
ARy MZHET MDA N —27 2R LTWD, —F T, MEaEE D&Mkl 1% Hough 284 L 72453
HB—= 13,9 LIz A MY =7 RRBH O T2, CNN IXZ O ZR# L THRAIL b B2 615,
KIRAYIZ. CNN L, &k Z = b T A MEE OB EAUSE 2 XA TE 20, JtaDZar b7
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layers [

Input layer

Convolution layer

X, Y, channels]

[180,180,1]
[174,174,100]

ReLU layer
Max-pooling layer

Convolution layer

[174,174,100] [
V b

[58,58,100]

[52,52,100] Iwzd ’J

ReLU layer [52,52,100] ('
Max-pooling layer [17,17,100] I
Convolution layer [11,11,100] -J
ReLU layer [11,11,100]
. Labeled by CNN Labeled by CNN
Max-pooling layer  [3,3,100] single  twinned single  twinned
Full-connected layer  [1,1,2] 3 ¥y single 0 48 T 5 single 38 10
Softmax layer 2] E é g twinned 0 71 kG E ::; twinned 8 63
Classification layer (2] Accuracy (%) 59.7 Accuracy (%) 84.9
8 (EMNCNN D v b U — 7 #ixE, (FHR)EM)ATER ZOFEHRIALEIZI T Db BmOTEE (L~ 2 —
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