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Abstract In this paper, a minimum rotation radius was designed and fabricated to overcome the
threshold so that elderly or disabled people who have difficulty moving can move and transfer safely and
conveniently in a narrow room. In the indoor environment, where the sedentary culture develops, this
study aimed to provide convenience for passengers with fracture diseases, geriatric diseases, and other
knee and waist diseases. First, links, seats, armrests, covers, motors, batteries, chargers, controllers, etc.
were attached to the frame so that they could be moved and lifted indoors. The product design and
structure were designed considering the user's environment and physical characteristics, and IoT
functions were added. A driving experiment was performed to confirm the operating performance of the
manufactured indoor moving and lifting wheelchair. The performance tests, such as continuous running
time, turning radius, maximum actuator load, maximum lift height, sound pressure level, minimum
sensing distance of the driving aid sensor, interworking of server and app programs, device
compatibility, and duty cycle error rate, were performed. As a result of the test, the built-in wheelchair

could achieve the performance test target of each item and operate successfully.
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Motor/Reducer

Link Cover Actuator

Fig. 1. Structure of indoor motorized moving and lifting
wheelchair

Table 1. Specification of indoor motorized moving
and lifting wheelchairc

Spec. Material
Frame SS400

Link Al

Sheet SS400, PU foam
Armrest SS400, Al
Cover ABS

Motor DC 24V, 3000rpm,

3.4 kgf/cm(torque)
50:1
Lithium ion battery,

Reduction ratio

Battery DC 252V, 17 AH
Sensor Obstacle sensor,
Rear flexible LED
22 oYY & &3
A2 7[EH o' AZmo| Z(40x 40)F AHESHA]
Fig. 29} o] %é? E&2 AASH A EE &1
W ) ASEE 958 1Ak o] Woly T

Top cover hinge

Link main shaft fixture

Spindle block(Link up/down guide)

Fig. 2. Structure of frame (1)
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Fig. 3. Structure of frame (2)
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- Material: SS400(sheet frame), PU form/wrapping(sheet form)

- Fabrication: sheet frame welding structure & PU form wrapping

Fig. 6. Structure of sheet reclining
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Fig. 7. Armrest structure
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Fig. 10. Cover hinges and locks

(Top lock)
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- Material : ABS
- Fabrication : CNC machining
- Button : Membrane sticker
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Fig. 17. Application of front and rear obstacle detection
driving assistance sensor
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- Motor speed : 3000 rpm

- Reducer(Reduction ratio) : 50:1
- Wheel size : 10 inch

- Average speed : 0.8 m/sec

Fig. 19. Driving direction

Fig. 20. Jig used to measure continuous travel time



Fa 3dWE 9 BolE 553

Al AE o573 GAlo9 AA

EoVle &9 95 15
I8 S sHEA Fig. 21
Sttt A4S o]t
FE 3R e ALt
A% o]+57 BAl|
7} S|Ask=A] gRlsto] BrlstAtt. Ae o5+ BA

=
ool A2 920 mmoIH. 7IENEE Al A,

AF+30%=2 1,196 mme|en 7IERHg WolA dE
o572 &A1} et A R 1,196 mm= 57

e

Reverse
rotation

Forward
rotation

LGyl 1
-/
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- Motor drive when left turn
- Quter wheel : Forward rotation
- Inner wheel : Reverse
- Rotation radius
- Axis distance(920 mm)+30% within

Fig. 22. Maximum load test of actuator
(2) PULL total pile weight: 470 Kg
(b) PUSH total pile weight: 820 Kg
(c) Actuator PULL: Pass
(d) Actuator PUSH: Pass
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Table 2. Experiment result

Test no. | Front(ch.1) | Right(ch.2) | Rear(ch.3) | Left(ch.4)
Test 1 54.1 53.0 50.9 53.1
Test 2 54.2 53.0 51.0 53.2
Test 3 54.2 53.2 50.9 53.0
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Fig. 25. Sensing minimum distance experiment
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drive part



24 AN 2 Bolg 553

Al AE o574 Aol 4A

Table 3. Experiment result

Test | Duty ratio measured | Duty ratio measured | Error rate
No. by the controller by the drive unit (%)
1 13.0 13.2 1.5
2 20.0 20.8 3.8
3 30.0 30.4 1.3
4 35.0 36.0 2.8
5 20.0 20.8 3.8
6 26.0 26.4 1.5
7 31.0 32.0 3.1
8 35.0 36.0 2.8
9 15.0 15.2 1.3
10 20.0 20.8 3.8
11 26.0 26.4 1.5
12 30.0 30.4 1.3
13 35.0 36.0 2.8
14 20.0 20.8 3.8
15 15.0 15.2 1.3
16 30.0 30.4 13
17 37.0 37.6 1.6
18 18.0 18.8 43
19 28.0 28.4 1.4
20 33.0 34.0 2.9
21 35.0 36.0 2.8
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