© —MHAFEABARGEIER

B-02-02

FEIZEERHMXE Vol30 (20255F6R)

BIOME BT HHES

AARETER

EHEEZRAVEBCIHISITAMESEETILD

oD -

BEiEET YT

INA RN -t

Optimization of Motor Imagery classification models for BCI-Edge Device Implementation
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This study utilized a brain-computer interface (BCI) that uses motor imagery to construct and evaluate
famous EEG classification models to support rehabilitation for patients with stroke or lower limb paralysis.
We used motor imagery data from PhysioNet, an international benchmark, to compare four deep learning
models, including EEGNet. We investigated the optimization of classification accuracy and the number
of electrodes. As a result, we confirmed that classification accuracy of over 80% can be maintained with
a minimum of 11 channels. In addition, when comparing classification accuracy when the number of
subjects was increased, it was determined that EISATC-FUSION was optimal for improving accuracy and
that EEGNet was optimal for edge device implementation. From the above, it was found that EEGNet is
a model that excels in accuracy, is lightweight and is suitable for real-time processing. In the future, we
will consider verification in real environments and expansion to multi-class classification.
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F1 Ty 3T EDSFEREE
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64T ¥ | 2F v I | 5F v I | 8F v X[ 9F X R | 9F v U RA2 [ 10F v oV | 10F v w2 | 11T v o rb
FE I I I I I E FAE FAE I E
pistaly 86.14% 75.60% 75.07% 78.66% 77.06% 79.19% 79.33% 79.60% 81.46%
FE 85.71% 76.54% 80.27% 82.27% 81.47% 81.47% 82.53% 82.53% 81.73%
F2 11 T rFMTEIT D 50 Ny OHI1FER : EEGNet
EEGNet EFL ;2205 T A b :45|
ET(s1~s50) : 10737 — 2 (115F ¥ > F/V:Fz,FC3,FC4,C3,Cz,C4,CP3,CP4,Pz, [ 4 o 7L %7481)
testh test10 testl5 test20 test25 test30 test3b test40 test45 testb0 SEEE
AR 68.00% 67.58% 100.00% 85.78% 69.33% 80.88% 92.44% 81.76% 79.58% 78.24% 80.36%
FLEB)EE 84.44% 68.90% 85.32% 81.78% 78.24% 89.78% 91.12% 87.12% 77.36% 89.34% 83.34%
) 500 600 500 500 520 550 450 550 500 400 507
IR 852080 | 1045008 | 855208 | 85208 | 8454080 | 951080 | 1403080 | 9451080 | 845208 | 640408 175508
F3 1 F ¥ RMIBT D 50 Ny DHF1HER : EEG_TCNet
EEG_TCNet EFL ;2205 T A b 445|
ET(s1~s50) : 10737 — 2 (115F ¥ > F/V:Fz,FC3,FC4,C3,Cz,C4,CP3,CP4,Pz, B[ 4 o 7L %7481)
testh test10 testl5 test20 test25 test30 test3b test40 test45 testb0 SEEE
AR g 68.88% 66.66% 99.12% 89.34% 72.00% 80.88% 93.78% 83.98% 84.42% 83.10% 82.22%
FLEB)EE 82.20% 73.34% 89.34% 84.44% 76.00% 88.90% 91.10% 90.22% 80.00% 92.42% 84.80%
B 610 600 450 520 600 600 700 600 520 650 585
WL 05310F | 1055001 | 74308 | 85408 | 1055008 | 1045008 | 1155408 | 105008 | 873408 | 645508 | 945450
Fa4 1T v FMIBT D 50 A OHIIFER : EEG_Conformer
EEG_Conform er EFL ;2205 T A b ‘45|
EF(s1~s50) : 10737 — 2 (115F + > F/V:Fz,FC3,FC4,C3,Cz,C4,CP3,CP4,Pz, [ 4 o 7L %7481)
testh test10 testl5 test20 test25 test30 test3b test40 test45 testb0 SEEE
AEECIE 67.55% 66.97% 99.27% 88.14% 68.30% 80.29% 91.99% 83.11% 85.04% 82.51% 81.32%
FLEBEE 84.44% 73.30% 87.56% 85.78% 76.42% 88.02% 92.00% 89.34% 80.00% 91.54% 84.84%
T 800 950 900 800 800 850 770 840 900 950 856
WP 13552080 | 155508 | 165009 | 1345208 | 135520f | 135508 | 1249508 | 1455008 | 1555008 | 155508 1551615
£S5 1 F xRV BIT D 50 Ao JiER - EISATC_FUSION
EISATC_FUSDN EFL ;2205 T A b 445|
EFFW(s1~s50) : 10737 —2(11F v > /V:Fz,FC3,FC4,C3,Cz,C4,CP3,CP4,Pz, [ ¥ 771 $4481)
testh test10 testl5 test20 test25 test30 test3b test40 test45 testb0 SEEE
AEECIE 67.10% 67.14% 100.00% 85.78% 70.24% 83.98% 94.68% 85.76% 84.42% 83.10% 82.22%
FLEBNE 83.54% 71.98% 89.34% 85.32% 75.12% 87.12% 96.04% 89.78% 82.20% 91.54% 85.20%
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7 6 EEGNet ® AE VMR, HEsakRH, 1 X, &
RTA—=HEK
(10~50 A\)

EEGNet
AE VM| HERRIFRH] | A X | RNTA—
MEMB) M s) M B) 2 35(-)

0.36 0.25 0.01 1,762

0.36 0.25 0.01 1,762

7 EEG_TCNet ® A& UfEH &, H#Eiansi, 1 X,
KeoRT XA — ¥
(10~50 A\)

EEG_TCNet
AU | HEmEER P A X | R T A —
HA&(MB) M s) ™ B) 2 35(-)

0.38 0.315 0.03 3,846

0.38 0.315 0.03 3,846

728 EEG Conformer O A€ U HH&, H#eiaisfl, 1
K, WRT A=K
(10~50 \)
EEG_Conform er
AEVME | HEEREERE | A X [T A—
A &EMB) ms) ™ B) 23

3.42 0.35 0.03 3,846

3.42 0.35 0.03 3,846
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29 EISATC FUSION D #* £ U ffi [l &, #taarei. o
A R W8T A =2 (10~50 N\)
EISATC_FUSION

AE V| HeRRIER] | A X | RNTA—
MHEMB) M s) MB) 235

2.4 0.75 1.1 280,645
2.4 0.75 1.1 280,645
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