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Fuzzy Driving Contorl of a Guiding Dog Robot

for Visual Handicapped Person

by Hiroshi YAMADA* and Noriaki KIYOHIRO*

Abstract

This paper deals with a Fuzzy driving control system for a guiding dog robot for visual

handicapped persons. The robot should be controlled to keep a definite distance between a

walking person and itself. The robot shouldn’t give a sense of uneasiness and that of physical

disorders to the walking person during its motion. For this purpose, we apply Fuzzy theory to

design a driving control system. The output of controller, the actuating signal, is obtained by

using the reasoning applied Mamdani’s Fuzzy control algorithm. The optimal Fuzzy rules and

membership functions are decided to get a good feeling for a operator of the robot.
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Fig. 1 Outline of the Robot driving system

* BFEW I8, Department of Electical Engineering and
Computer Science

2y PARHEEOT 72D X 5 HETIE, AN
eRy b OEEBCELRETCHETTHI RS, £OD
ede Ry PEHIEFOLRLY, BEEOHENEE &
feh, REREELZNE S CIBERT, Bhd ok
b tELLRE, T2 T, ARRTE= Ry
F OB EERD -~ —F ACHYST B VAN — BRI,
IOV A—RIkheEy b EALORRBEEHL, &
hWr— B oMHYRALR T, FRRENCRITFTE
FHMEEL L BIE L, ARMORELXRD AL
By o s B rETHECERL TV 5,

2. PRFLOWEA

2. 1 Hikn#Es

AW CHEA L BEEON B Figl Rd, HE
DEAKEXBEHRAr Ay ' HOoBEKTHLZ L E2E
Bz Ah, EE80kg, £%1.2m, £i80.8m, £ 1 YD
BER0.22m & Li, B LFIciia v a —22H
ASEEHBTED LIS TWb, BEHEDOHREI
BEFGHOE-ZLFOF—RFE T4 AREHRL, %
Wizize Ry b EERE L OBBLRAIE T 57O L

—9—



WiBR 2 T BT e

$435

SERL 4 4E121
N Vm: DR E
X -

CPU e 9L —nEE A

UPP Vm( )

P é O

PWM NVR/STFras Pk

AR St [ I -t — %
V25CPU A48 —=7z42

K=K w—F

Fig. 2 Construction of the Robot driving system

Table 1 Specification of the dring control
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Fig. 3 Block diagram of Fuzzy driving control system

Table 2 The relation between actuating signal and control
variable with Fuzzy combination
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Fig. 4 Membership function for 8, v, and U
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Table 3 The basical control rules table
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Fig. 5 The flowchart of Fuzzy driving control

rule3l if § =PO and v, =NE then U=PB
ruled2 if § =ZE and v, =NE then U=PS
rule33 if 4 =NE and v,, =NE then U=NS
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Table 4 Sensous estimation due to the basical
control rules table
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Table 5 Sensuous driving estimation in the case of
changing one of the basical control rules
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Changing the rank of Fuzzy combination to the upper one
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(b) Changing the rank of Fuzzy combination to the lower one
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Table 6 The basical optimal control rules table

Table 7 Sensous estimation due to the basical
optimal control rules table
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