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Implementation of Motorized Wheelchair using Speaker Independent
Voice Recognition Chip and Wireless Microphone

Byung-Seop Song’, Jung-Hyun Lee*, Jung-Jae Park**,
Hee-Joon Park*, and Myoung-Nam Kim**

Abstract

For the disabled persons who can't use their limbs, motorized wheelchair that is activated by voice recognition module
employing speaker independent method, was implemented. The wireless voice transfer device was designed and employed
for the user convenience. And the wheelchair was designed to operate using voice and keypad by selection of the user
because they can manipulate it using keypad if necessary. The speaker independent method was used as the voice
recognition module in order that anyone can manipulate the wheelchair in case of assistance. Using the implemented
wheelchair, performance and motion of the system was examined and it has over than 97% of voice recognition rate and

proper movements.
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Fig. 2. Block diagram of the control modu]e for voice
recognition wheelchair.
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Fig. 1. Block-diagram of the motorized wheelchair operated by wireless voice control.
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Table 1. Specifications of the wireless voice transfer
device
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Fig. 4. Voice orders and directions of the Wheelchair.
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Table 2. Voice orders and motions of the Wheelchair
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Fig. 3. Used wireless voice transfer device.
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Fig. 5. Block diagram of the designed FPGA.

~23-

‘Tx—b Encoder =  signal

g zys=

IBGHO
H0EG0
060G
368

oIA&0) LED S4eiN BE
3% 6. 7HE 24¢14 EE 2 FPGA Ao} 3=
Fig. 6. Implemented voice recognition module and FPGA
control circuit.

Hu 45° 3|4 AlollE RE o] el7}shE PWM 4159
Zo zA st slAuek 2Ee] & ws} it
172 7EE}h o9 A9 dole= 9 HERE ¢
Az o gz 2l Az e AHE VA H
3, Ay, Axe HH| w} high(H),
Low(L), Medium(M)2] FEl & 7FAA ot 54204
2E9] &9 dloJele} ol 93] AE= FPGA £
tolB & A 39 vepinern 29 62 AzE 24
1R E W Ao] FPGAL] Atdlelth. dAd AME-E
FPGA 32 Alterar}e] EPN7064 R E-S ARE-3FH o0
5ve] Mo s TEET

3. 5% AME

AAE 24 BEE olgste] Gyt 4 Aol Al

Control

P
4 Metor driving
circuit
| E

[ Lo

| . generator

J. Sensors Soc., Vol. 13, No. 1, 2004



24 A . o] . uky

E 3. 442 FPGAY] &3 HlolH
Table 3. Designed FPGA input/output data

%3 %*iﬂd_ =E 52; vk FPGA%‘%i
2912 Z¥(5 bits) (4 bits)

Qog 00001 HHLH
Ha 00010 HHHL
Axo =z 00011 HLMM
LEEOZ 00100 LHMM
Hzom 00101 HLLH
Szo0g 00110 LHLH
A= 00111 MMMM
A5ET 00000 MMMM
*H : high output, M : medium output, L : low output
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Fig. 7. (a) Sideview and (b) frontview of the implemented
wireless voice recognition motorized wheelchair.
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Table 4. Results of the operation test of the implemented wheelchair
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