e
Al ZF|H L 7- FEM ﬁﬁ?ﬁﬁ I & 5L

FEM Wt DIGHEME LThH—7 I 7R EIcfiflEh 3
x—»®%%%ﬁkomf@%ﬁ

WHR &S CTO i #W1

1. ¥

Z ZTlk. FEM #fEHT O JSHEFNICOWCTEICFER L T 23, &ilid AL & ICT 4 —7F—
=V Z%MMELE AL 25 2 LI X > C FEM Wi 28 vlHE & 72 > 72,
INECTMHFE L GERINTELRER I NG o7 FEM#ifEfizfioCD X o7z &
TE2D05BETIIEZEZLILBTEL LI ICR>TETVS

FEM Wit DJSHDO—2L LTA v 7 7053 ETE 2 v AT LoMELXHIET C L ic LT,

2. ®ED Al DOER

AEICADHNCHIFEE R 2 BED AL, T4 —7 7 —=v IO TiHHT %,
JEHICiZavyea—RXIC X 3MERED Y S 2L —v a v LTAEYOMRMEZEL T= 2 —
0y, —a—JL03%y NI —=IBEzZLNT,

FIXD XY ICHEANMEICEARE DT, XA T A%

1 * LB 38 1 XA OME S L. 2 oftik
SEVEAL IS HOE L 72 ( % 3 B A 5 % % 0

w0 W2 N Y, HObekbosza—IFrky T—sthd, T
w3 A =TT —=v LI, TOELBRLANA T ADINT R

X3 / — R % EE T — 2 (ASE L 7 ORROHL B D)

IopHsgrcbcHEEH I ETHD, T A—
XERD B 701, mRELDOTEEM > CIHT %
FCHVELMEDFE LYY T 2 0 CRHE R E

y=Ff(Z wi*xi+b)

£1K W< v EREREIABETH 205, woltAo¥T
A= ZHERICL Y RENE, BT RERELEA
DA G DI MRIFOND, 2% DV EROFERICIE, XT7L vy P PARF L EORELR~

v HE ?5tﬁfﬁ%# LbNb,

—a2—nv—>TNAND (NotAND) [Hi&% KB CT%, NAND DM EGbE L ERTH S
WEHHEARRT A2 LBTZ R0, —2—T0Fy P =27 TOFE X, Al HAER%E
Kopavea—2Y7 T2 L LRAFEULOERLED 5,

Za2a=InA v b7 =2 F, ma—mvEfiozb ol T, RIETIRBEREBRD D IC
CNN(ConvolutionalNeuralNetwork, B H AL =2 —F Lty T — 27 )L HE, ﬁf; CIEH IR FET
% fiffT @ 72 81 RNN(RecurrentNeuralNetwork) %2 LSTM (LongShortTerm) 7x & D Fikd & 277 &
nTn3

p. 1



3. Al &iBiE T

Al ZHIH L 7l o > 2 7 4 & LCld, Bl O Ei§RIET Bt 2 I L CHREY) © 5 BT 2>
577y 7 RBRBER EZFHEST 2 2 LA Thh T3,

HE»rb 7 7y 7 OEREA%E Al OERMENTEANIC X > TAMOH TIRHRAEHL v 0L Rk
ELAbebDEA L. ZOEYS EOBRESRILL T2z kiT 2 75ETH 5,

ZDJEE, BHEENG T 2720 CHEY D7 7y 7 RRRICK 2P(L2EET 22 LA TE 2D
TINE CTABPEEY DR TREL TW/aD b R 2 LEFICHRZGL L8 TE S, IHIC
B s, RO RE» NS URESHEEST 2 2 b TE 2MEENED H 3

Kl RO ET -2 %255 Z e BAREERC & FET — X LRE L 2 WEEEY OTZIR, MRS
Res50, #ECE RV, MESLHRLRERIENEHZ L B EDRAED S,

4. Al ERIES Sab—2ay

NBDOREEGET 5720 1c, FEM BN 7 & oMy 32—y av i 74 -7
SV S O¥EF — R EAFET B T LIS © & T Al R L RSB R T 5 RS B,

Bl 32l —o 5 v HAHAEA TKROFEF — & 2{ENT 5 & 5T, SHARBICHL
TEOMEORCMRERS LT S,

7277 v 32l —va v RO THERZFHICY 32— a v TETWE LEIERLAW, 728 213,
PEHCLTh o S aL— a v Ol L bR L B0 b 0 & 5o T\ 3RS S 2 L, 3%
HETERBVESTWEZ L DS,

SO XS BRERTRT B i, MR L0150 % 2 B/ L 72 87— X 2 {FR L, %
My ial—vavEFTALLDOMELRINT 2 TR YPAEDEH D DICTZ T LATE B,

5. Al ZFIAL 7= FEM &2 47

F2KD X5 FEM f@ftto A B zic L <74 =77 —=v /7oA heds2LT
FEM f@tto i, Bz 13l on=Z0r» o RGEBINT 2 28 TE 5, ARIAHICR>TW»5
DT FEM #ifiht & RILL T 5, AL ZFIF L 72 WIsfEiT D Bk 4 ik a2 Th LT & 7228, fi#bTics

b THAETVEELHERH LD TT

- - LCHIHATD Y R b DTH o 77,
FEM&#AT . . \
Al ZFIHT 5 2 & T, Wi o ED K
“\\_l %(}Z.:\Aiﬁ’)"cl(3éo
3\ — Deep %72, Al 2L 7= FEM @2 o
AT |

Learning XJIC=BMiEL koTnwTT4—7 77—
=V T O¥ET — X %1% 5 729 O FEM fi##,
AllCkz’r TA—77—=v7, ZOEREEHT 2
HE Al ICXBHEE, LhroTWd, BolzAT
4 =TT == Ik MR DT A —
Z2EKONIE, ZA=wFERLZTL Y FHKD

B2

p. 2



IO ARELHEOTE 2B THIRITY TA XA LTHRIT 21T 2 B TE B,

T Ciamd 2 HIAE IC BT 5 KIfx FEM i@ icfif 3 2 €7 v 0B R A A2 % 2 L TRELT
% 20T FEM T ClIAI T — 2 L7 5%, FEM iR Cch 280602 T4 =77 —=v 7 DA
flEe LCEWRMEZETT —2 & LCffi ) LA LRMABHEECTE 52 L1k 5,

Sk, 2o Al ZFIH L 72 FEM @@t O FiE %2 o THILHE I 2 ki > 0w, (i %R
Z‘Dj‘b\%b\%f;}: %k REINTWVWEAH—T I 7—DFR—L2HIcHAT 3 (BE 1 21R),

6. FEM 2@iF2FfIALZI7—R-IVOFHLRE S1IRHRKRICED5E)

1) #;=
TR =N (H =TI 77— DFHE ZDEHZF| K5 2 & THHET L HETH B,
N A e T QY o el :%&Eé‘énﬂsézﬁ FHHE
B WTIT I T &AL W ZFITIZIEARAEEICIT Y, HLA
)— @ ma@moi&ﬁf;m@m:omigm:wz, L faW 7 DT
EsEme Bbon Yz HHETHB LTI BEZ T2 00
BHiRcH 3,

SEFZD I —K—n1% FEM EF4A{l, FEMfi#i L. 74 —
77 —=v 27 X Y FEM #ififfT &2 e, % D20 b HLRRE %
HETE T A% %f’ﬁ)ﬁ?’é

BIXD XS 7k K020 F v BEOHE Y CTHIRAB Z 1T\,
%@E{iﬁ%ﬂiﬁlg\ ﬁu% X o TELT 22 s, B HIE
TELLTHILDREE R HET 5, COFFEIINRTIERER R
ZATCHAHEHTHILL T2 5ED, AETEZ 20080 HBICK S
®IH Hest & R CERIC B 3, b5 3 A BRI X BHEE &> CHRE I

(((

p. 3



p. 4

RKAZANTHRELIERIGFON R EDHED D B,

I —R—nlE, AMER 763 mm. WEZ 1.2mDME IR > Twd, XX 3.6me 4moD
bOBBHY, TEHBEA—TLT0EHDEAIL—PTA>T0EbDERD S, SHIFEX
233.6m TAFL—FDbDEHICEL - THHT 2,

RETBGMICE > TR ADBHPICHE > TWEARIBEARY, 37— T AE,
MBS E L, T/, BUEAHET 272D ICHELZ 2T 200E. HdZ O#E D 2 FEE
DMAECENT 2DTENLEMBETE L LIICANT AR EERT 5 L2 HEL LTz,

(2) FEMEFML
FEM % 7 V(% Abaqus TERL 7z, BRERCTIER L. I 7 —#fr 3 EhERE L L T2 1T
72 4 NEH),

WMEIFHEIKD X ) Chr 20 TCEBOEETIIe -7
DAECHEMATNG R FHEINS, £ 2T, fEM
%D LIEEDRTT v X LRMETIAICL TH SRED T
NEFET 572012 100 FEDET L EIERL 72,

F7/23I 7R A2 HifIcH® 2 X S HGORILICIE L
TRRZZEDPTFHINZDOTI VX LAREICHEET S
ET VR L 72,

17 —0HEX, MEMESFCEXTERL T2
FHACIZ W CHEE T 2 R e D T34 T ORAR. WA
I AR Z 7 v X 228 b X & <AL E D2t & IGEE
R7T — X BAER L 720

B4

B) AFA4—FT7—=vNETIL

T4 =T T7—=v %79V 7 FiZ Google ® Tensorflow -5y 7 v F & L7 Keras %
fEF L7z, AJ1& L Tid, Abaqus i€ X % FEM iR oM #fEH L 72, 74 —7F7—=Vv
7o ix. HLEfT. Thbb oA TORANME L HRNETH 5,

FICE WX 51 FEM TIc X - C 100 JT@Y o7 — 2 #HE L7z, 205 H 90 Jid b
EEEHT—2 L, BY 10 @Y ZRGEHT —2 L L7,

FEIIE 5 Ko b AT, epoch_categorical_accuracy 23 IEf##, epoch_loss 23iiz T
» 3, 8L Batch & & 3000 057 — 2 Z vy, 145 BITIRIEIEfER 1 ITEWEE 725 7=,

TA=TT—=v7ETAL LT, BNREIEREFEIC X ICEX L8 TE 50 TH



GIANTH D 1 G, 29 X —2®D CNN #Hwv, 20l e efian=a—1r1ry b7 —
7 Lk BG b, BRI IR T T RARE DO TZ DET LTl (x,2) D
2 HMOENE AT -2 LTHW, REREOT 1 RITOHEGRUIE L LT (N2) o<
FY Y2 RTF =2 EER L7 (N3, ZAL0 S .

epoch_categorical_accuracy

epoch_categorical_accuracy

o
S N

ra
d

(I

&3

epoch_loss

epoch_loss

rn
La

[l
X

B5H

p. 5



p. 6

ETAME. B XS I 1T RILD
Convolution JE72% 6 J&, Pooling JE2°2 J&@, 4
faEASEo, AEZAbE THGE 13
JED=a -4y} T —=2L7oT\n5,

SICRREIZ, JWAEEZ 0 205 13 @ 14 BfE

- (D /N X 5 A EERREE S 720 THERE L

{Uzlkj{i%! iiﬂz_t_le \f(,‘: 200 IIlIIl;_ &_ﬁj\%ulzi_

= B e 12 BRECHERE L7 v h b e i

Softmax BAXZ FH VT W 3 O CHERIZTEZR T
TREINb,

(4)

26

R

TA—=T 7=V I kTo7MERD ) BMARLH 1 RIC, MARMELSH 2RIORT, 20
12 AL X 230825 & OFLEE, FEM M@ O DR S % %R §,
FEIHHL 727 — 2 L 3O WEET — 2 TEEO 30 fAaofiReRicE Lo, ROK
TR X AL 2HETE L 72, 3B D 55013 HEE & - 72 FEM T T d %,

BWRE L, 30 7 — 2, 28 7 —RACHEE X/ > T 5, MANEIX, 30 7 —AH, 27 7 —
A THo>T 53, HEDBME > T2 b DT WABEICH 3 5, HERBEVH DI > T3
DCHEIEME 7213 2 FHOHEEE 2 I 21X, FHEFEOMHIC R 5,



Bk

CASE 0 1 2 3 4 5 6 7 8 9 10 11 12 13
1 0.0% 0.0% 0.0% 0.1% 0.0% 0.5% 0.0% 0.6% 97.1% 0.1% 1.0% 0.7% 0.0% 0.0%
2 0.1% 0.0% 0.1% 1.2% 1.3% 2.6% 4.4% 20.7%| 53.9% 9.2% 6.4% 0.0% 0.0% 0.0%
3 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 0.0% 0.0% 0.0% 0.5% 0.0% 0.0% 0.0%| 98.2%
4 8.2% 46.1% 10.0% 2.7% 1.2% 21.5% 6.7% 2.9% 0.5% 0.0% 0.2% 0.0% 0.0% 0.0%
5 7.8% 15.8%| 34.5% 25.0% 3.5% 1.3% 3.2% 0.0% 5.4% 2.3% 0.0% 0.0% 0.2% 0.0%
[ 0.3% 6.0% 7.8% 0.8% 0.3% 0.4% 11.5% 1.6% 8.6% 11.2% 20.5% 20.5% 10.5% 0.0%
7 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1%| 97.2% 0.7% 1.9% 0.0% 0.0% 0.1% 0.0%
8 0.2% 3.4% 11.5% 2.1% 4.2% 4.2% 0.1% 5.2%| 67.9% 0.9% 0.5% 0.0% 0.0% 0.0%
9 23.0%| 24.9% 17.0% 16.7% 11.2% 2.3% 1.3% 2.4% 0.3% 0.0% 0.8% 0.0% 0.0% 0.0%
10 4.4% 1.4% 25.5%( 31.2% 17.3% 3.9% 2.6% 0.5% 2.5% 0.0% 5.9% 0.0% 4.8% 0.0%
11 0.2% 0.0% 0.0% 0.2% 0.0% 0.0% 1.7% 2.8% 0.0% 1.9% 28.1% 36.0% 27.6% 1.5%
12 20.6%| 30.7% 11.3% 10.3% 7.9% 9.0% 2.1% 6.0% 1.8% 0.3% 0.0% 0.0% 0.0% 0.0%
13 2.7% 52.9% 27.2% 7.5% 5.7% 2.0% 1.0% 0.0% 0.2% 0.3% 0.6% 0.0% 0.0% 0.0%
14 3.7% 5.9%| 63.5% 0.4% 3.4% 0.0% 0.1% 0.1% 22.3% 0.3% 0.0% 0.2% 0.0% 0.0%
15 9.7% 2.4% 15.0% 16.8%| 29.0% 18.9% 3.8% 4.2% 0.2% 0.1% 0.0% 0.0% 0.0% 0.0%
16 17.8%| 18.8% 15.9% 15.7% 13.0% 13.0% 3.4% 0.4% 0.3% 0.3% 1.0% 0.0% 0.3% 0.0%
17 0.0% 0.0% 0.1% 1.5% 0.7% 0.0% 0.0%| 79.0% 0.3% 0.1% 16.8% 0.1% 1.5% 0.0%
18 13.8% 36.2% 21.2% 6.3% 7.4% 4.4% 8.2% 1.6% 0.4% 0.2% 0.0% 0.0% 0.1% 0.0%
19 0.0% 0.0% 0.0% 0.0% 0.0% 0.8% 1.5% 0.0%| 95.4% 1.3% 0.0% 0.0% 0.0% 0.0%
20 0.0% 0.0% 0.0% 99.1% 0.0% 0.0% 0.4% 0.0% 0.0% 0.0% 0.4% 0.0% 0.0% 0.0%
21 17.6%| 34.0% 14.9% 17.1% 2.8% 7.1% 3.6% 0.5% 0.9% 0.1% 1.2% 0.0% 0.1% 0.0%
22 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 73.0% 0.0% 0.0% 0.1% 26.4% 0.4% 0.0% 0.0%
23 0.0% 0.0% 0.0% 0.8% 98.3% 0.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
24 0.0% 0.0% 0.0% 0.0% 0.0% 25.4% 0.0% 0.0%| 74.3% 0.0% 0.2% 0.0% 0.0% 0.0%
25 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.1% 0.4% 98.3% 1.1% 0.0% 0.0% 0.0% 0.0%
26 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 6.4% 0.1% 0.8% 4.1% 0.0%| 79.7%
27 4.4% 33.3% 29.3% 19.9% 3.7% 2.3% 3.9% 3.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0%
28 17.2% 20.2%| 34.0% 13.7% 3.0% 6.8% 1.5% 0.6% 2.7% 0.0% 0.1% 0.0% 0.2% 0.0%
29 0.0% 0.0% 0.0% 7.6% 0.0%| 81.3% 0.0% 0.0% 0.0% 0.0% 0.2% 0.2% 10.4% 0.3%
30 1.1% 2.0% 0.5% 24.2% 1.1%| 65.0% 2.0% 2.4% 1.4% 0.0% 0.1% 0.0% 0.2% 0.0%
B2k
CASE ~200 200~400 | 400~600 | 600~800 | 800~1000 (1000~1200(1200~1400(1400~1600(1600~1800(1800~20002000~2200 2200~
1 62% 38% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
2 0% 0% 0% 0% 0% 0% 65% 35% 0% 0% 0% 0%
3 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 0% 0%
4 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100%
5 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100%
6 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0%
7 0% 0% 0% 0% 0% 0% 70% 30% 0% 0% 0% 0%
8 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0%
9 0% 100% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
10 0% 0% 0% 0% 0% 0% 96% 4% 0% 0% 0% 0%
11 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100%
12 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0%
13 0% 99% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
14 0% 0% 100% 0% 0% 0% 0% 0% 0% 0% 0% 0%
15 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0%
16 0% 0% 0% 7% 93% 0% 0% 0% 0% 0% 0% 0%
17 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0%
18 0% 1% 67% 0% 0% 0% 0% 0% 0% 0% 0% 32%
19 0% 100% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
20 0% 0% 0% 0% 0% 55% 45% 0% 0% 0% 0% 0%
21 0% 0% 0% 0% 9% 91% 0% 0% 0% 0% 0% 0%
22 0% 0% 0% 0% 0% 0% 90% 10% 0% 0% 0% 0%
23 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100%
24 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100%
25 0% 0% 0% 0% 7% 76% 0% 0% 0% 0% 17% 0%
26 0% 0% 100% 0% 0% 0% 0% 0% 0% 0% 0% 0%
27 100% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
28 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 0% 0%
29 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100%
30 0% 0% 0% 0% 100% 0% 0% 0% 0% 0% 0% 0%
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