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Problem: se len(d,0)—1 len(d,0)~1len(d,0)~1 :E 7__\ ) [/&_Z
min, Zn Z" Zo dij * Tt * T(t41) mod len(d0).j
o g 1 A Xz FMA
onehot_city Z ;=1 Vi € {0,..., len (d,0) — 1}
onehot_time l“% 12“ =1 vt € {0,..., len (d,0) — 1}
here z 2-dim binary variable -lj- = 172_ F:Ej_-\\) l/ jj\rj Zi@*;% FM
=] -2 20 \‘_ > 73 3! u‘é
MREIZE L= )L/ N\—TK AR FMCiid
i EREH El, PI, UCB% ni-BrIE
e  Gurobi g2
e CPLEX
e D-Wave Leap . HEA—ROFE || BEF-ADY
- =iE{t e
e Digital Annealer 2 gy
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Factorization Machine

Factorization Machine with Annealing (FMA)
o ETIR—RDIFVIRVIRZEILFE
e HO4%—kET)LELTFactorization Machine (FM)Z AL\,

Factorization Machine (FM)®D %

o HHEETILAQUBOD—BILRME SO, 7=—ITIL U EDREMARLY,

o IRTBAEANINLORNETHEMEREZRT LT, AN—RGET TR L TANRMIZE B A AT #E

o FHEEIXOUn) (nlTT—5%K)

( Feature vector x
/ \~ =y

g(x —w0+zw%‘”z+zz (vi,v;) z; x*[1]o]o|.J1]o]o]o]..[osloslos]o]..[13Jo[0]0]0]
i=1 j=it1 x?[1fofo|.fo[1]ofo]..]o303[03[0]..[14f1]0]0]0

x*[ 100 olof1|o]..]o3[o3]os]o|..[16]o]1]0]0

L AN GRAZER) (VI RAS S x90|1]0 0{o|1]0]|..;0|005/05|..[5f0of0of0]0
X x®[o|1]0 ofofo|1]..]0[0]o5[05|..[8]o]0|1]0
Y . HH(BEWERH W; EHDEH x*(ofol1].J1]ofo]o]..[os]ofos[o]..[9fo]0]0]0
x?{ 0|01 ofof1|0]..]o5{0lo5[0|..|12]1]0[0]0

Vi ZEHBESNINL D W e i), Lokt iayie riad”

Rendle, S. (2010). Factorization Machines. IEEE International Conference on Data Mining.
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Incident light

gl PX 7}(‘{ Si-material or PMMA SiC or SiO2 A!mussohe ic
in each site in each layer x10° window

f 7 B~
- - . . gl Bl o~y 001i0; 27| oitony
Kitai, K., Guo, J.,.& Ju, S. (2020_). [?e3|gn|ng.Metamater|aIs with i 0100l 2"
Quantum Annealing and Factorization Machines. L = {00 1o} £
PHYSICAL REVIEW RESEARCH, 2(013319). 1\ +— Lo 0000} 3
it = 101 1ii1 & i
—_—C ;A_ ------ & s :Vlvsolo:!ogdlizlu::] S
PP TS &l f S
is_lo(slif - = f‘"g’ = L’ Fom!o,sss
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T—AtyrEH

WO

A

act,1 act_2 act .3 hcO_1

0

Copyright(C) 2024 Jij Inc, All Right Reserved.

0

1
1
0
0
0
1

0 1

hcO_2 hcO_3 norm_1 norm_2

0
1
1
0
1
1
1

score
0.611019
0.713067
0.691854
0.693188
0.701224
0.634725
0.703049
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T—RtyrEH R H 5
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ETTIL: §(x):=wo+ w; T; + Vi, Vi) X T
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gj(x) = wo + Zwi x; +
=1

T—AtyrEH

2 0> 5T

HAh

> D (vavi e,

activation_1
activation_2
activation_3
hidden_channels_0_1
hidden_channels_0_2
hidden_channels_0_3

hidden_channels_1_1
hidden_channels_1_2
hidden_channels_1_3

<:> j(x) =Z 2 Qi Tz

=1 J norm_in_first_1
norm_in_first_2
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[
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2 0> 5T A

FMTuEIL-BrIB#E=R/MET 5K5% 0
or 1DMEEZET7T=—)2TILUTRDB,

13ZHDE-EDAED—HI

T=—=og=y

=EF7=—1)>% : D-Wave

Simulated Annealing(Opendij); CPU
Digital Annealer (E=X:f ); ASIC, GPU
SQBM+ (E%):; GPU, FPGA
SX-Aurora Annealer (NEC); SX-Aurora
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["GERU", 24, 48, "LayerNorm", False

e Oor1MN\AF)DIEEL
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T —5%/HA

act.1 act .2 act.3 hcO1 hcO_2 hcO_3 norm_1 norm_2 score act1 act 2 act3 hcO1 hcO 2 hc0O_3 norm_1 norm_2 score
0 0 0 0 1 0 0611019 1 0 0 1 0 0 0 0.697535

1 0 1 0.713067 Y 0 U 0.B1101Y

0
0 1 0.691854 L 0 0.713067
0 0.691854

0.693188
0.701224
0.634725
0.703049

1
0

0
0
0 0.693188
0 0.701224
1 0.634725

0 0 0.703049
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o MTHK

o iEEOREEK
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9

8
<
o 0.750 1
S

£

—— best_score

0.760 -

0.755 A

0.745 A

0.740

0 2
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| x@z0Em

FMAZ BB ETIILDNA/IN—INGA—ERITER T DET NAIN—INFA—FER D&

EELTORBEMZHRELT 5,
REEIILLTOER A TERYT 5,

1. #FEEDLLE

2. FMAMDQMRERE GTEDER. RT—3EUT1)

Hyperparameters

Investigated values

N_FEATURES (LightGBM)

[96, 72, 48, 24, 12]

Minimize F(x)
x€{0.1}"

N_HIDDEN_LAYER (LSTM)

[12, 24, 36, 48, 64, 78, 96
108, 120]

>

Design variable x

N_LAYERS (TRANSFOMER)

Approximation to binary quadratic

[2,4,6,8, 10,12, 14]

model using FM/BOCS

Objective function F(x)

CONV 1D_HIDDEN_CHANNEL

Design variable x

[[12, 12], [24, 12], [12, 24],
[24, 24], [48, 12], [48, 24],
[12, 48], [24, 48], [48, 48]]

Design variable x
Frequency analysis based on FEM

Exploration of optimal solution
by QUBO solver

ACTIVATION

[ReLU, Tanh, GELU]

NORM

[BatchNorm, LayerNorm]

NORM IN FIRST CONV_ BLOCK

[True, False]

Tadayoshi Matsumori, Masato Taki & Tadashi Kadowaki, "Application of QUBO solver using M.Shirotori, K.Kosuke, T.Hondo, K.Kim, K, Tokuyama, "Improved generalized performance of
Hemodynamics Scenarios prediction with digital biomarkers by Conv1D approach”, IEEE SMC 2023k 5|
A

black-box optimization to structural design for resonance avoidance”, Scientific Reports 12,
12143 (2022) £Y5IH
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M {TRE
o MBRDBNOZTDRNAEFKBICEZENDOHR
o [ME. MRE. MEDEH., MEAHELRE
ER
o HREDZE: MTHEDELIZLDLMEREDRYPIRIRLLGYES. HIZIE, BARELITMEDHENEZE
TEE. MITSRERICEEERIET .
o HEEMIEE MITHREROFME. DAEPEMELNSI-REDERICEVWTEERIEZITHILTEELD
B, BIAIE, EYIZEHMEDREEY, MRERET SFMOREAMBLLES,
o TFTHMEF MITHENEEHLEZIDI_LT. PHEELELTDIAIRZSILOABLCEHAN AN ATREELY . &
RBERBDIRVETITHEMNTES,

TX  Thorax

ETH | Six-Port ‘@/"] |
RE //7 v

Radar

RX o
Heartbeat

CG
1394 Task

PC Force ICG
Monitor Blood pressurd

tlr T

m

ask Force Monitor I “‘ !
~ O R BN Tilt Table kY
0 -

S. Schellenberger, K. Shi, T. Steigleder, A. Malessa, F. Michler, L. Hameyer, N. Neumann, F. Lurz, R. Weigel, C. Ostgathe, and A.
Koelpin, “A dataset of clinically recorded radar vital signs with synchronised reference sensor signals,” Sci. Data Vol. 7, p.291, 2020.
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o TIURINAXT—H—IEITT7STILTNARPRAT— T4 DT7 T )r—a 2 FRLTELONDT—2 008
. BER/NA—> MBELARNIILEE)FANT. BEKEEZEHNICEEMT 515125159,

o EHFMTUTZILAALDT—AZEMNTEETHY . KUEREESN-BEEEBOCFHEEANDEMGEEREDEEM
EEEBRHLLVAZEELTERESNTNVS,
TOBNWIINAAI—h—%EFAL-MITEIREFRID TR
o HEfMAEIUVIEEMAEt H—INLBON-12BEOERESZHAVNT. MELEEOOEHOELLESEIFOM

4= = =3
1TEhRE

DFIVFETRET B

o NHEETIICIFIRTEHFAHF=21—FILRYET—0%FERAL TS,

(A) MLP
[N, 12, 2000]
|

Fully connected layer
for each channels
Tanh
Dropout

N, 12,32)
Concentrate for cach
channels
JIN, 12x32)
Fully connected layer
Tanh
Dropout
JIN, 32)
FC48 — 5

M.Shirotori, K.Kosuke, T.Hondo, K.Kim, K,Tokuyama, “Improved generalized performance of Hemodynamics Scenarios prediction with digital biomarkers by Conv1D approach”, IEEE SMC 2023

(B) ConviD
[N, 12, 2000]
|

Conv 1D 12 — 48
kernel size 10, stride 5
RelLU

} N, 48. 400]

Conv 1D 48 — 24
kernel size 8, stride 4
BatchNormId
Rel.U
} N, 24, 100)
Adaptive Average
Pooling
|
FCA48 — 35

(C) ConviD- LSTM
[N, 12, 2000]
|

Conv ID 12— 24
kernel size 10, stride 5
BatchNorm1d
RelU

JIN. 48, 400]
Conv 1D 48 — 48
kemel size 8, stride 4
BatchNormId
ReLU
JIN, 48, 100)
Bidirectional LSTM

JIN, 96X2, 100]
FC9%6x2—5

(D) Conv1D-Transformer
[N, 12, 2000]

Conv ID 12— 12
kemel size 10, stride 5
RelLU

1IN, 12, 400)

Conv 1D 12 — 48
kernel size 8, stride 4
BatchNorm1d
RelLU
LN, 48, 100)

Transformer encoder
(N_LAYER: 10)
|

FC48 — 5

Micro- Macro- | Macro- | Macro- | Macro-
accuracy | recall | precision F1 AUC

MLP 0.436 0214 0.217 0.213 0.535
LightGBM 0.709 0.617 0.700 0.631 0.902
ConvlD 0.745 0.788 0.644 0.671 0.936
Conv1D-
BiLSTM 0.771 0.763 0.677 0.695 0.930
Conyll> 0.747 | 0770 0632 | 0653 | 0935
Transformer
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Ws5r—4%tvhk
B8YREEUE

Jij

M1TENRE S F U 7 (Resting,the Valsalva manoeuvre,apena(81E®), the tilt up table
test,the tilt down table test) D ¥EETIVE UTEONDFEBEBETIVE(EY . €

DEEE LR U TCHR & R

30NDERGHWBREHNSINE LB rBEORRSIIt VY —FT—5, EEDS5DDM
1TENREY F U A 2 REPRICE Y T U A THRT2RET — % £ B 20

ConvIDR—ZXDEFTIVICD2WVWT, T DRFERRE T S Micro accuracy = &RAME

Hidden_channel;
[12,12], [24, 12], [12, 24],[24, 24],
[48, 12], [48, 24],[12, 48], [24, 48], [48, 48]

Norm_in_first; True, False
NOI‘m;BatchNorm, LayerNorm

Activation;RelLU, Tanh, GELU
XBETDOEEEHEUL108(79*2*2*3)E Y

Input ——¥|

Layer1

Hidden_channel 12,24,48 —
Laver2

l Hidden channel 12,24,48
Norm_in_first:True,False l
l > Norm 2:BatchNorm,LaverNorm —® Output
Norm_1:BatchNorm,LayerNorm l
l Activation 2:RelLU,GELU,Tanh

Activation_1:ReLU,GELU,Tanh

[1]Shirotori, M., Kosuke, K., Hondo, et .al, (2022). Improved generalized performance of Hemodynamics Scenarios prediction with digital biomarkers by Conv1D approach.
[2]Schellenberger, S., Shi, K., Steigleder, T., Malessa, et .al, (2020). A dataset of clinically recorded radar vital signs with synchronised reference sensor signals. Scientific Data, 7, 5. 1 7
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ConviDEFIVDRE/T VY RY—F DEER
FMA D 14 REIREE

HF)yRY—FI2kDT—3yMER -—

INTIR—=ICS A— 45 DAREEL

BAY FMADMREZIRII T 212D T — 51y MMERK

ConvIDETFIL &L, 108, 300. 120058Y DNAI/IKN—/SSA—F/)XT—VICTDVWTEFNFNY
= )y RY —F %55

EHOBITENETNI3, 17, 27

ConvIDET VD a0 ADiaE T — 5 % TR TIH30AD O F — 5 &

FET—5
FITHARDConvIDETFIVICELE THEER, TBR/NSA—FELUT,
ConviDESFIV e Kkernel size =3
DIN1TIN—IVS> | e learning rate = 0.001
A=% (BE) e batch size = 32
e epoch =50

ISRAHED

R Micro accuracy (=TP / (TP+FP+FN))

[1]Shirotori, M., Kosuke, K., Hondo, et .al, (2022). Improved generalized performance of Hemodynamics Scenarios prediction with digital biomarkers by Conv1D approach.
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ConvIDEFILDEE/S U v RY —F OEBR

S 8 LY —FI= kB TF—42tyMER FUAD SR

INTIR—=ICS A— 45 DAREEL

BAY BEENTRARIBEDFMADMEELREIT 32D T— 5ty MM
ConvIDETIVEIRLIZETIVEREL., SV Y LY —F £100EEME
o= INAIR=IRS A—=% )85 —1F1010
D IF84

2H/T—Y 20\ DHEBRET—F

FITHARDConvIDETIVICEDH B TERE, FELQNSA—FIIUT,
Conv1 D:ET"i e learning rate = 0.001
DINATIN—INS _
x_g (E) [ batch size = 32

e epoch =50

I SAPED

Micro accurac =TP / (TP+FP+FN
B I y ( / ( ))
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ConvIDEFILDEE/S U v RY —F OEBR

I FYyRY—FIZ&DF—5 v MER PRI —

INTIR—=ICS A— 45 DAREEL

INDA—RINZ—281:108 IND A= INF—2$:300 INTGA—RINZ—23:1200
T—531tyh4%4 :DS108 T—451 k4 :DS300 T—53tyh4%4:DS1200
Ex81{E :0.7655 Ex181{E :0.7655 =1E1{E:0.7756

INIS=INTA—=F 2 NRFA—SER ININ=INTA—=F 2 INIR=INGA—=5 % INSA—5RH

activation ["ReLU", "Tanh", "GELU"] activation ["ReLU", "Tanh", "GELU"] activation ["ReLU", "Tanh", "GELU"]

hidden_channels_0 [12, 24, 48] hidden_channels_0 [12, 24, 48, 64, 128] hidden_channels_0 [8, 12, 24, 32, 48, 64, 80, 96, 112, 128]

hidden_channels_1 [12, 24, 48] hidden_channels_1 [12, 24, 48, 64, 128] hidden_channels_1 [8, 12, 24, 32, 48, 64, 80, 96, 112, 128]
norm ["BatchNorm1d", "LayerNorm"] norm ["BatchNorm1d", "LayerNorm"] norm ["BatchNorm1d", "LayerNorm"]
norm_in_first [True, False] norm_in_first [True, False] norm in first True, False]

[1]Shirotori, M., Kosuke, K., Hondo, et .al, (2022). Improved generalized performance of Hemodynamics Scenarios prediction with digital biomarkers by Conv1D approach. 21
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FUF LY —FIZLESET—2 Y MER

INDA—RINF—2:3801&
T—431ty 4 :DS38bil
=RIE:0.9777 (553 LY —FF100BI§EYRLI=ESICR DO I- R DIE)

INIR=INTGA—=5 % IRSA—5 &
['ReLU", "Tani’, "GELU", "LeakyReLU']
["ReLU, "Tanh’, "GELU", "LeakyReLU"]

activation_3 ["ReLU", "Tanh", "GELU", "LeakyRelLU"]
dropout_1 [0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0]
dropout_2 [0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0]
dropout_3 [0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0]
hidden_channels_0 [12, 24, 32, 48, 64, 96, 128]
hidden_channels_1 [12, 24, 32, 48, 64, 96, 128]
hidden_channels_2 [12, 24, 32, 48, 64, 96, 128]
norm ["BatchNorm1d", "LayerNorm", "Identity"]
norm ["BatchNorm1d", "LayerNorm", "Identity"]
kernel_size_1 [1, 3, 5, 10]

kernel_size_2 [1, 3, 5,10]

kernel_size_3 [1, 3,5, 10]
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F M w ;ﬁ% FMA D 14 REREE
‘ \ I I N1 IR= IS A— 5 DAIRIEIL

RRRE

FET— 50TV IV

FMDE B &4

fEAYIVIC—
FMAD# T &
=

ol

DS108. DS300. DS1200% AT, sxEfEIZINR T 5F TOFMADIFR B HFRE
FYKREZLNA/8—/3F5A—ARZERIDS300,DS1200)I2H T, 1ERBRDEREE
RERICEET SETOERBRHDNPLE T —28KFHE

EER1, 21OV TIXHEE T —5%= 20
EER3IZDULVTIHZ, 4, 8, 10, 15, 20, 30]

LT DN A—5% & RENETHREL

FMETILOZEEZH T2 REEE_iter)
FMETILORRNIERT /35 A—Frank)

FMET LA A= D FEAEIZfE RSN H1FEE (R Zinit_stdev)
1RIEBMEZRE(12_reg_w)

2R IEAEfRE(12_reg_V)

SA(Opendij) . QA(Leap Hybrid CQM) . Optuna

&Y= LE% =20~ 100

DSxxx: XXX3@Y M7\ A 18—7135 A—Z Micro Accuracy M b1 5T —42 1y D L il
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| FMAD 4 BEIREE

EREH
o IREETF—%4
o DS108
o  FIEAYVFILEL : 20
o F&

#ER

o FM+SA(Open Jij)
o FM+QA (Leap Hybrid CQM)
o NA XH#E (Optuna)

BiTEE
o SA : 50[g]
o QA :10[E
o BO : 50[a]

SA, QAHIC T 0E DIRZEEH TREBENINKT 3
. QADAHND LR IFERW,

TERY VTN EEERTBE. VY RY—FEHRULT
#70% Ve WRRRR CHRBEEE HKRHEKS,

N1 XgBIL L YINREREEIRS € 5,

—[E&H 7Y DRKREE IZHRIERE

ConvIDEFILDEEE/S U v RY —F OEBR
FMA D HREAREE

N IR— IS A— & DARRIEL

FMAIC &3 BB DO ¥R (BREET—5

: DS108)
0.80
0.75 -
0.70
)
e
3
£ 0.65 -
e
S
S
0.60
-+ sa
0.55
—— QA
BO
0 5 10 15 20

lteration
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M{TEREF RDT=-DD NN7—XTOF v DEHEIL : .-
tho) S RE Fx

0.80

(A)yMLP (B) ConviD (C) ConvID- LSTM (D) Conv1D-Transformer
[N, 12, 2000] [N, 12, 2000] [N, 12, 2000] [N, 12, 2000]
1} | | |
Fully connected layer  Conv 1D 12— 48 Conv 1D 12—+ 24 Conv ID 12— 12 0.75
forcach channels  kemel size 10, stride 5 kemel size 10, stride 5 kemel size 10, stride 5 o
Tanh ReLU BatchNorm1d ReLU
Dyopost 11N, 48, 400] KL 1IN, 12,300)
1N 12.32) 1IN, 48, 400]
R Eras | CowID48 24 Cony 1D 48 — 48 Conv 1D 12— 48
s kemel size 8, stride 4 kemel size 8, stride 4 kemel size 8, sride 4
N 23 BatchNorm1d BatchNorm1d BatchNorm1d . | . »
. ReLU ReLU ReLU 0.70 1 | l l | |
Fully connected layer 1IN, 24, 100] JIN. 48, 100] 1IN, 48, 100)
Tanh
Adaptive Average y " Transformer encoder
Dropout Pooling Ll (N_LAYER: 10)
1IN.32) | 1IN, 96X2, 100) ]
FC48—5 FC48 =5 FC96X2—5 FC48 =5

1

0.65

Micro Accuracy

0.60 1 - ‘

0.55 A1 | B

e
3189

o S. Schellenberger, K Shi, T. Steigleder, A Malessa, F. Michler, L Hameyer. N. Neumann, F. Lurz, R Weigel, C. Ostgathe, and A
Koelpin, “A dataset of ciinically recorded radar vital signs with synchronised reference sensor signals," Sci. Data Vol. 7, p.291, 2020
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EREH
o IREETF—%4
o DS108
o  FIEAYVFILEL : 20
o F&

#ER

o FM+SA(Open Jij)
o FM+QA (Leap Hybrid CQM)
o NA XH#E (Optuna)

BiTEE
o SA : 50[g]
o QA :10[E
o BO : 50[a]

SA, QAHIC T 0E DIRZEEH TREBENINKT 3
. QADAHND LR IFERW,

TERY VTN EEERTBE. VY RY—FEHRULT
#70% Ve WRRRR CHRBEEE HKRHEKS,

N1 XgBIL L YINREREEIRS € 5,

—[E&H 7Y DRKREE IZHRIERE
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FMA for ds300,ds12000) SREx$E B

KRR

o MREET—%
o DS108, DS300, DS1200
o AP VTILER: 20

o Fik
o  FM+SA(OpenJij)
o  FM+QA (Leap Hybrid CQM)
o ANAXHHEL (Optuna)

o BRTTE
o SA:10[H=
o QA : 5[
o BO:10[H
&R

o QACESAIZ/NSA—SEHIER TEHEFEBICF
BOEBRIFFF E AEED S50,

o RAXFBIII/NZA—FHHIIBZ 3 & RZEEE
£ &0

Iteration to solution

ConvIDEFILDEEE/S U v RY —F OEBR

FMA D 4 REMREE
d EH =
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| axasonmy 7L ne s

N IR— IS A— & DARRIEL

ERFH Bl4:fRiRSRICH T 3R T — YO R
o FHT—4H i =
o DS108, DS300, DS1200 e e
o MHAY Y FIVER:[2, 4, 8,10, 15, 20, 30] ,, | % Ds1200
o YIVIS—
o SA 5107
o FMA®D R{EMEI¥ %
o 30 g &
o BITEM
o 10E 8
R ol
o MYV TIINHBETIHFMOEBF—SRES  °]
TRECEF RVA, FET Y TILEI0nE L.

O CERBREAINEKT S, 5 10 15 20 25 30

Number of samples

Copyright(C) 2024 Jij Inc, All Rights Reserved.



INTIN—INS A =5 DKH



FMSA for ﬁgﬁconv'l D%?}Ld)%ﬁ%# FMA Dt AERREE

SERIRE

FET— 50T TV

FMDE B &4

AV IVIC—
FMAD# T &4

=

ConviIDETFIVDRE/T Uy RY—FDEER

INTIR— IS A — & DARRIEL

—_

PEERCONVIDETILIZR L TS A LY —H100E)EFMSAZEH RV, REMREBIETHIEXRRHMELLER
2. RERICRETIETOERBHMDOVYFE T —2EIKEME
3. RAXBEILIZLDEREER

FE1ZDONWTIXWEEE T —4%= 20
FERIDONTIXWEPEE T —4#=[2, 4, 8, 20, 35, 50]

UTDINFA—E2%4 B RENETREL

o FMETFILDEZBIZEITDRERFN_iter)
FMETILORRNERT /35 A—Frank)
FMETIL/AZA—2 DO EAEIZE RSN H1Z%E R ZFinit_stdev)
1RIEBIMEZRE(12_reg_w)
2R IEAEfRE(12_reg_V)

SA (Opendij) . QA (Leap Hybrid CQM) . Optuna

#2L)IRL[E % = 50

FMICIBINT 2387 — 4 (3 EEEHEConviDET IV TEHE
SYS LAY —FE100E11T > 2RO &EEIZ0.9777 (BEHRIZT52E8R)
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| FuSA for h#&ConvIDETL L -

o 2B-3BAILE
e activation®D#E$E ["ReLU", "Tanh", "GELU", "LeakyRelLU"] A ot s i
e dropout &M [0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0] Fﬁﬁ;ﬁggfg;ﬁ&z
o Ry hD—UY1 X [12, 24,32, 48, 64, 96, 128] B
e kernel_size [1, 3, 5, 10]
o IEM{tIFiE["BatchNorm1d", "LayerNorm", "Identity"] ¥7xF(ZDS108& B4 3 &%

Laver1 I ‘ Laver2 Layer3

1dCNN 1:12,c0 1dCNN 2:c0.c1 1dCNN 3:c1.c2
Norm 1:BatchNorm,LayerNorm,None Norm 2:BatchNorm,LaverNorm.None Norm 3:BatchNorm,LayerNorm,None
Input —» i — l — l — Output
Activation 1:ReLU.GELU.Tanh.LeakvRelLU Activation 2:ReLU.GELU.Tanh.LeakvRelLU Activation 3:RelLU.GELU.Tanh.LeakvRelLU
p:0.1-1.0 p:0.1-1.0 p:0.1-1.0
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FMA D 1 BEIREE

FMSA for 3588 ConvIDETILDEERFE R -

INTIR— IS A — & DARRIEL

o FMSAFE22EBIBEXDIRFETIVE LY —F TROMN SR KIE(0.9777) %X H1E(0.9799) %R
o —[EH-YDIERRMIEINA X &FEL: £960F>, FMA: £310F)
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I FMSA for #i5R 1dCNNET /LD RERFER MPEERE — -

INTIR— IS A — & DARRIEL

FMADHEAFE T —FENDELKAN, DLRNEE S IREER(n_samplesz &
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—$— DS38bil - '
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Iteration to solution
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A Tld. FMA (Factorization Machine with Annealing) Z#H 2 EET LD/ \ A 18—/ T A—ZIF
RIHERAL. TOMRERAM X FZBEL LB Lz, FHERILUTOREY,

1. R—3EUT1: FMARRNA/IR—/RSA=R/ 83— OEAEML T, ONAMNG M REZ RIET
Do

2. EHREERE: FMARRAA&ELELEBLTARBEYDERRFRRNENCENAHER SN (R4X
iEk: $960F) . FMA: $910%)) , SALQATHFY 4 REEILR<SATEL T4

SRORE
o WHIULTILBIKTFHEDRAE
o DWW EEETILTOMERERIZTITO.FMADNAMESSIZHEET D,
e NAS(Neural Architecture Search) % &, KYULEFHDIERZVNE LT HEIENERT 5,
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