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Guitar playing support device for prevention of
finger contracture in post-stroke patients
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Thumb motion assist \
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Spring post

F; : Force by spring

T : Torque by spring
45<6 <90

A =6 —1.3|deg]

b = 54|mm],c = 45|mm)|

a =+/b% + c2 — 2bc cos A
Is =FKsinB xc
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Adjusting the fixing position to the inner wire

Wire fixing point

Inner wire

Change wire fixing point
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Palm fixation part O[deg] ]

Palm fixation part 22.5[deg

Palm fixation part 45[deg]
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DIP joint

Hook and loop fastener
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Frequency [Hz|

Power Estimated pitch

91.71
122.8
183.4
245.5
275.8
310.7
370.2
491.8
552.3
620.9
740.3
860.8
921.7
983.9
1106
1229
1481
1554
1852

0.246 F42
3.858 B2
1.431 F#3
0.964 B3
0.056 C444
5.877 D#4
3.736 F#4
0.223 B4
0.020 C#5
3.072 D#5
0.639 F#5
0.039 G#50rA5
0.032 A5
0.177 B5
0.052 C#6
0.135 D#6
0.412 F#6
0.144 G6

0.036 A#6
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Frequency [Hz] Power Estimated pitch
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123.1 5.912 B2
184.1 1.142 F#3
246.3 0.398 B3
276.4 0.019 C444
312.2 5.025 D#4
371.4 2.482 F#4
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616.4 0.037 C#5
623.8 1.752 D#5
742.6 0.293 F#5
864.0 0.026 G#50rA5
986.8 0.096 B5
1114 0.061 C#6
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1486 0.248 F#6
1562 0.214 G6

1858 0.075 A#6
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0 1 1 1 1 1 1 1 1
45 50 65 60 65 70 75 80 85 90
Device angle [deg]

gssdbbodpobugobonobooobb n=30000000000Db0O0O00O0O

goo

O s54000000000000000000

Device angle [deg] Calculated torque [Nm] Measured average torque [Nm|  SD
20 0.382 0.297 0.010
60 0.662 0.608 0.042
70 0.897 0.868 0.018
80 1.080 1.061 0.028
90 1.206 1.254 0.021
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Angle [deg]

50 50
s -0-Measured value 45 r -O-Training angle made by the device
40 r Calculated value 40 | -&-MP joint angle
35 35 f
30 30
>
25 t S 25 |
Q
20 2 20 |
<
15 f 15 }
10 10 }
5 5 L
0 1 1 1 1 0 , , L ,
0 10 20 30 40 0 10 20 30 40
Device angle [deg] Device angle [deg]
gdooooooooooooon oooooMPOOOOOOO

gsebogooboobnboooonbnon

Os500000000000 0D00000oobooggoMpPOOOO
Training angle [deg]

Device angle [deg] MP joint angle [deg]

Calculated value Measured value

0 0 0 0
10 10 10 10
20 20 20 20
30 30 30 N/A
40 40 40 N/A

45 45 45 N/A
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Angle [deg]

25

20 f

15 F

10

25
-O-Measured value 20 | -oTraining angle
made by the device
-e-Calculated value 15 } o
--MP joint angle
10 F
g
S 5
2@
D
e
<
0 10 20 30 40 0 10 20 30 40
Device angle [deg] Device angle [deg]
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MP joint extension MP joint movement angle

. i i 1

Subject Active  Passive Set device motion angle Ninimm Masimum
a 20 32 0~32 0 32
b 30 34 0~34 0 34

c 28 42 0~42 0 40
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Pitch Subject Mean SD
a b ¢
F#2 0.206 0.108 0.250 0.188 0.059
B2 23.07 8.444 2.130 11.21 8.770
F#3 1.132 0.246 1.024 0.800 0.394
B3 0.172 0.237 0.225 0.211 0.028
C#4 0.349 0.030 0.339 0.239 0.148
D#4 7174 9.707 5.786 7.555 1.623
F#4 16.16  2.755 8.539 9.151 5.489
B4 1.141 0.464 0.099 0.568 0.431
C#5 1.511 0.184 0.073 0.589 0.653
D#5 2.923 3.962 6.523 4.469 1.512
F#5 0.355 1.085 1.107 0.849 0.349
G#50rA5 0.079 0.018 0.046 0.048 0.025
A#5 0.164 0.213 0.064 0.147 0.062
B5 0.034 0.041 0.024 0.033 0.007
C#6 0.256 0.574 0.485 0.438 0.133
D#6 0.016 0.039 0.013 0.023 0.011
F#6 0.148 1.000 0.230 0.459 0.383
G6 0.116 0.088 0.027 0.077 0.037

A#6 0.034 0.066 0.050 0.050 0.012
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000 (0 A3A4A5) 0000000

gsiogoogoogd. 1

Question a b ¢ Mean SD
100000o00ooooooon 5 5 5 50 0.00
2000000000000 oooooooon 5 5 5 5.0 0.00
JUodououooouooodno 5 5 5 5.0 0.00
4000000000000 00L000O00OOOOO 5 5 4 47 047
oudoooooooooooooooon 5 5 5 5.0 0.00
ooddo0oddoboooooooooooooooooOo 4 4 40 40 0.00
rTododoooooooooooooooooooooog 51 2 27 170
gUUUOOOoOOoMPOOOOOOOO 5 4 4 43 047
gPIPODIPOOOODOOOOOOOOOODO 5 5 5 5.0 0.00
ododooooooouoon 5 5 5 5.0 0.00
nnoooooooooo 5 5 5 5.0 0.00
OO O0OOO0oU0ououoouood 5 5 4 47 047
BUOododooooooooooooooo 5 5 5 5.0 0.00
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Question a b ¢ Mean SD

1000o0oooooooooooon 1 1 1 1.0 0.00

200000000000000000 5 5 4 47 047
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400000000000000000D0O0 5 5 4 47 047

5000000000000 1 1 1 1.0 0.00

00000000 DODODOO0O0O0DODODOoOoOoOOoDDO 5 5 5 5.0 0.00

O 5.120000000. 3

Question a b ¢ Mean SD
1000o0ooOooooooobooooon 5 5 5 50 0.00
200000000000000DO00D0DODODDODODOOOOO 5 5 5 5.0 0.00
300D0o00ooooooooon 5 5 5 50 0.00
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ooooOoOoOoooooogd 5 5 5 50 0.00
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