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Gesture recognition with wearable device based on deep learning
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Sensor - 8 musculus
abductor policis longus

Sensor - B: musculus flexor
carpi radialis

Sensor - 5: musculus
palmaris longus

Sensor - 16: musculus flexor
carpi ulnaris

Sensor - 13: musculus
Extensor carpi ulnaris

Sensor - II: musculus
extensor digitorum

(22 3) Z=2X|2} MM H5 O] O§A!= (Information to map muscle onto the number of sensor)

ol M= W T

Aol F5sHA d

rN
i
N
S~

lIl. 1D Convolutional Neural

Network

(T8 b= AjFshs A=A Q14 7o) 4=
olct,

Al o] 1670 Aol A fofxl ke
ol-gsto] &, &7 ALAE QIAsh] flsf 1Ak
Convolutional Neural Network(CNN)2 A5}
t}, Neural Networks= £ F3l| 71719 7}3
32 AA}wE 2ol sk o HlA

7

EkRT

o&

13 283 0jC|o] x223 15

et
V
i

>
g &

lr

Ao ol 191e] A A58 eloz
EH—Er of 167]) A9 2] 12} Convolution layer
bgstolm glojels 7171 AFd 24w
sk ol P, 2 A7
oA *}%3}% Neural Network®] #-%+= Input
layer, 1D Conv layer, LeRu, FCNN, Output
layer® A %0] QIt} Input layer?d 8oz =
1671 AdellA U2 10702] AAIE dlolE 7} 5o
7HA| =aL ZF A2 9 Filter® AZ=A] e}, Filter
4 A7)= 6x12 AgA o7 Aty o, Stride

S22 AR g2 002 A3t} Convolution
e A /‘\JE—‘E ReLu 243} g5 AAA

B0 nE oy



1D Conv layer

#1

. ...r/]“ulxﬁs

Relu FCNN

6x1 Filter
16 Channel

#16 - — 4
HER;

Output

(22} 4) 1XF2 Convolutional Neural Network2| 2 (Structure of 1D Convolutional Neural Network)

Fully Connected Neural Network(FCNN)Z £-¢]
7 "}, FCNNOJ &= RelLu 2493} <=5 A&}
glom, FCNNO| Atz 9 Al5of ofgt |24
QA AvE A Fe

V. & &
1 AR Fol

1 Ao A 919 T4 &, £k A
23% HlEig,
18 By ALA 1, A2H 2]t elolrt
1, 29 ALAE £ Aee] i ALH R
1AL 912 £ A, 20 ALHE o2

5 7ol et AlLAf ol

(28 5) HAX 1(&Z) MAX AREZ)of it & 2(definition for
gesture 1(left) and gesture 2(right))

(™ 6)& A|2A] 3, A|2A] 4of TRt A efole,
3, 4¥l AlAA = E50 FEH | e AlaA =
SHAILA = Y2 &5 HIEH, 48 AlLAE ol
2 &5 HIEHo digt Al o)t

L™ T2 ALA] 5, AlLA] 60 TRk A ojolt,
SH, 61 A|aA= 1] @ B f wof digt
AEA = 53 Al LA = &7k 53], 69 AlLA =
&7 2 BEof| ik Al o),

201718 14



o
Jm
12}
m
o
oL
ﬁ
OII

$0/C10] 71

7k g abiel Aetol Wkatelond, 24
A o 1607) AE & 120749 AES S5t
o}, 215 2 AlAA | 100704 F 700709 Al
2 9 golez AHgston, 2 AAH T 60
W4 % 420700) B HAE vlolH R A8}
stk (2% 9= Folel Tutol 2 MNE g

(18 6) HMAX AZ) HAX 4LEZ)of ch5t & 2f(defintion for

206
gesture 3(left) and gesture 4(right)) Els =] ]I:]—

I>

ol
R

mlm

i

¢

(I8 7) HAX 5(2Z) HAX 6(LEZ) st & ol(definition for
gesture 5(left) and gesture 6(right))

(28 9 flolafg Clblo|A MME EE 5t 0 Al(Example to wear
sensor for wearable device)

2 =24 Aloket 139 ONNT} 4% vl ns
(22! 8) none ENO] i3t Z2(cefinition for none state) } _
ak7] 93 Ame] 27]8 west: SA e
Integral Absolute Value(IAV) & # 9l g9}
CLH )2 A=A 7ol diek gojolet, A2A 7 Difference Absolute Mean Value(DAMV) £4] 4]
= OFF SALE A 2 VIR Al iR AL g Algetant AV SHREE A5 df A
Ao, BAE e E40 R, AHAZ Bk A5
o] Hejzhs BT Holof A Thg 4 ()3t 2
2. A1 t|o|Ef o
AelolEE A skl 8] Azt Y= 3 xGAd] 0
2k2} gk Rl Aol efato] 2081 HhES g A =l
WP ER0, 2715 SRRl A A pamy Sl 7H A9 A5 AR g

15 &atojcjo] M2 15



225 59
A Qe WAy 2u

o E

Ui kBl odm oX

(E D

W0l 1, Atk Al

Auel 71y Quiske Wtk o

29| Support Vector
H=

o]u} 1 ]—;CNN«] 22 A3t = 90,23%

ot

E B
A
oﬁ
j
i
S~
;5
e}
lo
i=)
1o
o
JH
H1
&
S
B

Z 1} (Experiment results)

accuracy | 90.23% 85.47% 83.33%
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