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An EMG-Controlled Omnidirectional Pointing Device

Osamu FUKUDAT, Jun ARITA", and Toshio TSUJIT
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Fig.1 Structure of the developed system.
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Table 1 The results of comparative experiment: three neural networks were

compared on condition shown in Fig. 6.

(a) Time for pointer manipulation [s]

O 00 BPNN O 0 LLGMN O 0 R-LLGMN O
0 Subject A0 | O 5.1+£0.2** 0 | 0O 5.3+£0.2** O 0 4.740.1 0
0 Subject BO | O 5.74+0.2** O | 0 5.54+0.4** O 0 4.740.1 0
0 Subject CO | 0O 7.0£0.3** 0 | O 7.1+£0.2** O 0 6.0+0.2 01
0 Subject DO | O 6.0£0.7 0 0 6.440.1 0 0 6.2+0.5 0
0 Subject EO | O 7.3£0.7* O 0 7.0+0.4 0 0 6.6+0.5 0
* 5%  xx 1%
(b) Integration of the distance error between pointer
and the desired track [pixel]
O BPNN O ] LLGMN O 0 R-LLGMN O
0 Subject A O |0 161.44+25.4 ** O 0 154.249.5** O 0 95.6£18.1 0
0 Subject BO | O 347.8455.9 ** O 0 218.6+£57.9 * O 0 142.1£24.90
O Subject CO | O 317.8+16.9 ** O 0 295.54+27.9 ** 0 | O 212.0435.1 0
0 Subject D O | O 211.34£27.2 0 0 223.3+20.1 * O 0 183.4+31.2 0
O Subject EO | O 498.04+114.8 ** O | O 364.8448.3 0 0 304.4£68.9 O
*---5%  xk- 1%

2002



ODO0ODEMGOOOOOOOO0OO0OOO0OO0OOO0O0O0O000O0

o0 3.2000000000000C0C000C0000
gboobooooboooboobooooooobooon
gboobooooboooboobooooooobooon
gboooboooocobobooboboobooboonbo

0 1000000000(GODODODOUOoLOooOO
(pyOOoOooOooooOOoooOooooDoOoOoooo
OOR-LLGMNOOOOOUOOOBPNNOLLGMN O
000000000000 Mooooooo s01%0
ooooOoooooOoooooUooooo *o*™ oo
0000000000000 O0O00R-LLGMN OO
pgbodobodooboobooooboobooobooobooooo
gbooobooobocobooboooaon

4. 0 0O O

goooooooooooooooobooooooon
ooooooeEMGOOOOOOOOOOOOOOO
gooooooooooooooboooobooood
goboooooooooooobooooooobood
goboooooooooooobooooooobood
00000000000 00000R-LLGMNOOO
gobooooooooooooboooooooboon
goooobooooooooooboooooooboo
oooo

goooooboooooooooooobooooooon
goooobooooooooooboooooooboo
gooooooooooooon

g ]

[1] D. Graupe, J. Magnussen, and A.A.M. Beex, “A mi-
croprocessor system for multifunctional control of up-
per limb prostheses via myoelectric signal identifi-
cation,” IEEE Trans. Autom. Control, vol.23, no.4,
pp.538-544, Aug. 1978.

[2] M.F. Kelly, P.A. Parker, and R.N. Scott, “The appli-
cation of neural networks to myoelectric signal analy-
sis,” IEEE Trans. Biomed. Eng., vol.37, no.3, pp.221—
230, 1990.

[3] O ODOOODOOOOOODOOO«“CO00O0OO0OoOoO
gobooooooooo EMGOOOO0OD OOOOCO
vo0l.112-C, no.8, pp.465-473, 1992.

[4) O 0OOOODODOOOOOOD ODo«O0o00ooOo0Ooodg
gooooooocooOoboO0OoOooooooOop ooOo

0 D-II00 vol.J77-D-II, no.10, pp.2093-2100, Oct. 1994.

[5] O. Fukuda, T. Tsuji, and M. Kaneko, “An EMG con-
trolled robotic manipulator using neural networks,”
Proc. IEEE International Workshop on Robot and
Human Communication, pp.442—447, 1997.

[6] O. Fukuda, T. Tsuji, M. Kaneko, and A. Otsuka, “A

human-assisting manipulator teleoperated by EMG

signals and arm motions,” IEEE Trans. Robot. Au-
tom., vol.19, no.2, pp.210-222, 2003.

[7] O. Fukuda, T. Tsuji, and M. Kaneko, “An EMG con-
trolled pointing device using a neural network,” Proc.
IEEE International Conference on Systems, Man and
Cybernetics, vol.4, pp.63—68, 1999.

[8] T. Tsuji, N. Bu, O. Fukuda, and M. Kaneko, “A
recurrent log-linearized Gaussian mixture network,”
IEEE Trans. Neural Netw., vol.14, no.2, pp.304-316,
2003.

[9] P.J. Werbos, “Backpropagation through time: What
it does and how to do it,” Proc. IEEE, vol.78, no.10,
pp.1550-1560, 1990.

[10] M. Zak, “Terminal attractors for addressable memory

in neural networks,” Phys. Lett. A, vol.133, pp.18-22,
1988.

o000 15090 100000160 30 1000000

oo 0o oood

2000 000000000000000
ooooo1997 0 40019990 300
gobobooooooooobooooobcelm
2000 0000000000O0O00000
obOoo0Ozo01 000000000000
poooooooOoooooooooomm
gooboooboobooooooooooooooooooo
goooooooOoooOooooobooOobOoOooboOoOooooo
ogooooooo

oo O

200300000000 20000000
goobooooooboooooooooo
goooooooooooooooooo
goooooooooooooooooo
ooooo

O oo oooo

985 00 0000oooooooood
obo0ooooooooooooooOiogs4
ooooobooze0200000000
ooooooooooboooooonoo
0o0ooo0ooooooo (1986)00 0
0 (2002)00000000000000
(1990)0 00000000000 (2000000000000
000 (2003) 0000000000000 COOOOOOOO
go0oooooooooOoOooooOooooOoooooOooooo
oooooooo

2003



