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Improvement for Personal Electric Wheelchair's Safe Driving
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[Abstract]

The purpose of this study was to propose a functional improvement solution of integrated control board for safe driving of
Smart electric wheelchair for a single person. In the case of existing electric wheelchair products in Korea and elsewhere,
safety-related functions or devices are not included in many cases. Therefore, the incidence of electric wheelchair-related accidents
is continuously increasing in the current situation in which the elderly and the disabled people have been continuously increased.
However, currently only high and middle-priced products are equipped with basic safety devices in electric wheelchairs, so
low-priced products require safety related functions. Therefore, sensing obstacles that the user can not recognize while moving an
electric wheelchair and detecting automatically the terrain change to control the motor by developing a smart control platform.
This provides an integrated control board that can be applied to various electric wheelchairs for more stable driving.
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(b) Development of control board (Back side)
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Table 1. Electric wheelchair motor control logic based on
obstacle detection

0bs = zighee Read();

IF 0bs == ‘S’THEN //STOP
MotorStop();
END IF

IF obs == S p_val THEN //Obstacle detected

u
bluetooth.send(); //Turn on
LimitSpeed(); //Speed Set

END IF

IF obs == ng _val THEN //No Obstacle

bluetooth.send(); //Turn off
UnlimitedSpeed(); //Speed Set
END IF
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Table 2. Electric wheelchair motor control logic according
to terrain change

V. = Sensor Check();
(Sc ~ Viin ) Cinax ~ Chin )

Sgym - (Vmax_ Vmin) + Q\ﬁrl

IF Syyro >=~388& S, ., <=3 THEN
UnlimitedSpeed(); //Speed Set

END IF

IF Syyro <= 10 8& S, ., >= 10 THEN
LimitSpeed(); //Speed Set

END IF

IF Syyro <= =588 5, ., >= 5 THEN
count++;

END IF

IF count <= 5; THEN
LimitSpeed(); //Speed Set
count = 0;

END IF
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Table 3. Control logic for motor stop of wheelchair

M. // Current Motor Speed;
M, =M, /20

step
WHILE M, 1= 0

]\Jc = ]\Jc - ]\lstep"
Motor. set(. M)

END WHILE
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Table 4. Speed control algorithm based on obstacle
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R max min ’
Sstep //Down Speed; SIS
IF ((IRp<2) > IR,; >= (IR, + IRp))
S, =1 Setup Down Speed(); //Speed 3
ENDsltlgp / daoc Xdt = ddeg +1 (1)
IF (IR, < 3) > IR,,; >= (IR, + (IR < 2)))
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