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Development of a Care Robot for Lift and Transfer of
Bedridden Patients
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Abstract: In this paper, we introduce the results of the development of a care robot for the safe lifting
and transportation of bedridden patients with difficulty moving by themselves, especially, in medical
facilities. The purpose of the developed patient transfer robot is to improve the convenience of care
givers and enhance the safety and comfort of care recipients by facilitating patient lifting and patient
transfer tasks by applying robot technology. In order to implement the lifting function, a hoist was
designed and developed, and a sway control and rollover warning system were included in the hoist
module as product differentiators. In addition, in terms of implementing the transfer function, an
omnidirectional movement mechanism to improve operability in confined spaces and an active safety
system to prevent collisions were developed. The function of the developed patient transfer robot was
verified through performance evaluation by an authorized testing agency.
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[Fig. 1] Patient Transfer Robot (PTR): (a) Mechanical design of
PTR (b) Prototype of PTR
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[Fig. 2] Hoist modules for patient lifting: (a) one motor type (b)
two motor type

SEAIRE, [Fig. 2(b)]9] 745+ 7 71¢] BEE 534 0= Ao
sho] BApo) AAE WA = 545 Aok &5, 3t
o] EI A|2Flo] AF S} e o 24 o] § So|AE HE
9 fﬂﬂM ths}, = g2y B0 75 S A A W 7|
o oo FE R Rk S of g ol

‘Ef&, Aol A= Fxfol s Al 2=Rle] 2pEstE 9l3) $
7to] o] Bl o] Ajo] el E = I o lojA] Bhate] &
-‘é—fﬂu—% FHaslstal, o] B o]F A YA 5 = vhd
2Jatol| gk ghxle] ok S E 9|3t 7|58 sl &
0]/\5 Bl 2883l

O

r°"

3.1 gate] 59 HAag vAYUE

ol gl &
&71 7HE 73 A 7.} TF3bell= Aol ASH WH =
ol WAL 2 Aol A= o] & H%8)8)7] 913l Zol

E U%ﬂ ZnE 9Jr°1°1 HAUFE 48383t 2ve s}
ojoje] FUF- [Fig. 3]0 A= ] Ut [Fig. 3(a)]°] 2t
Zte] HEE 2mlE ojoo] FojEkal Aelgict. B3t [Fig.
3(b)]oF ol ef2] 7je] 2ntE ghojo] Ho] Adw AdE B

j
H

Smart wire pin

Cr ction of
smart wire pin

Smart wire

(@) (b)
[Fig. 3] Smart wire: (a) smart wire pin and smart wire (b) smart
wire applied hoist module
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[Fig. 4] Sway angle of the patient
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[Fig. 5] Patient Safety Mechanism (a) Worm-geared motor
module (b) Modified motor module with manual driver
mechanism
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[Fig. 9] Dimension of Patient Transfer Robot (mm scale) (a)
Normal PTR (b) Wide PTR
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