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A Substitute Vocalization System Based on EMG Signals
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Fig.1 Substitute vocalization system based on the EMG signals.
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(b) Developed system
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Fig.2 Photos of a laryngectomee and the developed
system.
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Table 1 Structure of LLGMN.
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1/O function Identity function
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The 3rd layer[Number of units| K
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Table 2 20 words used in the developed system.
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Fig.3 Location of electrodes.
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Fig.4 Examples of the phoneme recognition result
with the laryngectomee.
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Table 3 Recognition results of a normal vocalization.

Recognition results
/a/ | /i/ | /u/ | Je/ | /o/ | /n/
/a/ | 70.63 0 2.88 0 26.49 0
/il 0 53.24 0 38.51 0 8.25
/u/ 0 0 39.18 0 51.27 | 9.55
/el 0 33.72 | 7.86 | 46.55 | 11.87 0
/o/ | 45 0 27.16 0 68.34 0
/n/ 0 0 13.2 0 0 86.8
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Fig.5 Changes of the EMG pattern based on an
emphasized vocalization.
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Table 4 Recognition results of an emphasized
vocalization.

Recognition results
/a/ /i/ /ul/ /el /o/ | /n/
/a/ [9751] o0 0 0 [249] o
o Lt/ 0 [9667] 0 |333] o 0
§ /u/ | 0 9529 0 |[471| o
Slv/er| o [503] 1.8 [9301] o 0
7o | o S18 | 0 |9482]| 0
/n/ | 0 0 0 0 0 | 100

05 s500000000000000
Table 5 Recognition results for five subjects.

/al | /il /u/ /e/ | /o/ | /n/ | Ave. | SD.
Subject A [| 97.51 | 96.67 | 95.39 | 93.01 | 94.82 [ 100 | 95.75 | 3.01
Subject B || 98.62 | 94.81 | 92.8 | 95.17 | 97.54 | 100 | 96.49 | 2.68
Subject C 100 | 97.94 | 95.33 | 97.29 | 100 100 |98.42 | 1.92
Subject D || 92.44 | 89.84 | 93.19 | 92.36 | 91.21 | 97.58 | 92.77 | 2.63
Subject E || 91.24 | 83.73 | 85.65 | 82.47 | 84.24 | 98.39 | 87.62 | 6.01

Mn. : Mean SD. : Standard Deviation



OO00EMGOOOO0OOOOO0OOOOOOOO

0000 EDOODOODOOOOOOOODO(a) “O
oooord() “0000’0000D0O0OU0OD 1O
gbooobooobooooboobooooobooobooon

gbooboooobooooobooooo
0o0o0o0oo0ooooOs000000 EMGO
OoEMGOOOOOO0OO0O0OOOOOOOOOOO

O0DO0O00OHMMOOOOOOOOOOOOO0OO0O
0000000 O0O0OHMMOOOOODOOO0OOOODO
5H] 000000000000 0000000

gbooobooobooooboobooooobooobooon

fal il /gal Mo/ h/ s Irel /shi/ il
cm i or R o070 «0c0’db0boooooooooooon
oo _ N 0“00”000000000000 HMMODOODO
£ kﬂ R 0000000000000000000000HMM
K S 1SR VI T S T
g& TN L 0000000000000000000000000
o - (b)00DOO0 EDOODOOLLGMNOOOOOOOO
=C”5: JO0oOooDEMGOOOODOOODOOODOOOD
ggoe ooo
;oh 0700000000000 0O0DLDOODOOOO
ooy 00D000(R) D000 AD(M OOODOD E0OOOO
EJER 00000O00O0(G) “0000070()“0000”
2Es3 :
512 = . e O000(OOo0OO00O0oooooooooooo
o ; gooooooooHMMOOOOODOOODODOOD
Es I SN
22 s p— {“ 0000000000 (() 00000000oooo
£e Owrwvj O 00000000000 0000000000000
° R afale
@ ® 00000000000000000000000
Result : 0. no sounds, 1./a/, 2. i/, 3. /ul. 4. el. 5. lol, 6 ./n/
06 000000 0000 6000000000AO0DODOOOOOS
Fig.6 Example of a word recognition result. Oo0ooooooooooobooooobooogoog
gooodooobobooboooooooooboooa
‘ /ko/  /n/ /ba/ In/ /wal /mo/  /mi/  /mo/ /no/ DDDDDDDDDDDDDDDDDDDDDDDD
CHI oo I 10
gl |-t -
4 o ' | - 06 400000000000000
EE CH3 ol I w,;‘“ — Table 6 Word recognition results with four subjects.
¢ ‘
. | o Subject A | Subject B | Subject C | Subject D
| /ohayou/ 100 100 80 100
- CHS ‘ /konnnichiwa/ 100 80 100 80
g‘% 0.6 /konnbannwa/ 100 100 100 100
25, l /arigatou/ 100 100 80 100
2508 ‘ /hai/ 80 80 100 80
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