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ABSTRACT

In this study, a master glove with a haptic function is proposed and its performance is verified

through motion control experiments on a slave robot hand. A master glove is fabricated by attaching

a sensor that can measure the bending of the user's finger and a haptic actuator that can control the

movement of the user's finger to the back of the hand of a commercial glove. Moreover, a new

type of slave robot hand that combines a wire-based driving method and a gear-based composition

method is designed and manufactured. It is verified through experiments whether the robot hand can

implement the user's finger movements in the same way. It is also experimentally verified whether

the user can receive the same feedback when the movement of the robot hand is restricted, such as

grabbing an object. Using the proposed haptic master glove, it is confirmed that the motion of the

slave robot hand is accurately implemented, and that the robot hand can grasp a flexible object with-

out damage by conveying the state of the robot hand to the user.
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Fig. 1 The fabricated master haptic glove

Trans. Korean Soc. Noise Vib. Eng., 33(4) : 372~379, 2023 |373



Ji Yong Shim et al.; Robot Hand Control Using Haptic Glove

Table 1 Sensor and actuator specifications of glove

Flex sensor Servo motor
Manufacturer SparkFun Manufacturer ROBOTIS
Model SEN08606 Model ESO08A-II
Height 0.43 mm Operating voltage 48V~6.0V
Flat resistance 10 kQ Stall torque 1.5 Nem
Active length 92.25 mm Operating speed 100 r/min
Bend resistance range 60 kQ~110kQ Size 22 mm % 11.5 mm X% 24 mm
Life cycle > 107 Weight 85¢g
(a) Robot hand (b) Finger
Fig. 2 Schematics of the proposed robot hand
Table 2 Actuator specifications of robot hand
Servo motor
Manufacturer ROBOTIS Stall torque 0.39 Nm
Model XL-320 Weight 16.7¢g
Operating voltage 60V~84V Operating speed 114 r/min @ no load
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Fig.3 The fabricated robot hand
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Goal Position
Present Position

350 -

w
=}
S

N}
a
S

Dol
g 200 |
2 / |
2 150 / |
< |
100 | ‘
50 \ \
R \ \
— \ \.
0 —
0 2 4 6 8 10
Time (sec)
(a) Full operation
350 Goal Position
Present Position
300 ~
™~ \
250 - \ \
. \ |
& 200 \ \
] \ \
o \ | |
2150 - | R
< — /
A ! \
/ \ / \
100 / \ ,’
50 / \ /
\ S -
0 R —
0 2 4 6 8 10

(b) Robot hand

Time (sec)

. . b) Restricted ti
Fig. 5 Fist motion of the robot hand (b) Restricted operation

Fig. 6 Position control result of robot hand
(goal position)©] Tk~ Zeln &vjete) 1A= B
Frol Ha, H&A M(present position)o] =4 =72}

o] f1A|oltk. Fig. 6(a)l WERE Hiel o] 5 ghe] 2}

Table 3 Response time comparison

o7} 9= AL el wuw S} A ¢ Research Sensor Response time
BeBop Fabric bend sensor 6 ms
; =& H 23 &o] E3E g A]s=
A Fig. 6(b)< =Ho]H B3 &0l FAIE sk Jun et al. FBG strain sensor 20 ms ~ 40 ms
785-oF o] 23t &7kl §1A7F vpaH Fe|He] E Li et al. IMU sensor 24 ms
¥ Ao =E3HA| Lala, 9F AR o]y} wAYE} Proposed Flex sensor 300 ms
= AGole). o2ia 49 viaE e Y o
olo|el7} 2Hgste] AR LAl E7bge] 28 & SAdA 7IQlE Ao dddd. AL EAE

¥t BA ARlA | ol £49 ¢ ¢l Ak

o] gFolM e y=mwlo] )= Alojsx] o ok, Al =AE A doh AR Al &
on/off A|o1E G333k AE AL YA ForE &gt FAE o] 19

Alke A zglel A mpaE FRRg FAeta Su dEal @ g glow B &R SAE aE
oln m3do] Ea] Alole] W Ak 300ms A 9ol O ol £4UL AT F glonE, Mg
2 ZAEHAY. Table3ol 71E e APele] Aol BY A=wL AFse] A £ BAS
WS NS Ane wwslgon, Aky AsE  ARFES sk ARG B AR Axwle 7
of thi 1l Mg AZHS 2 AL s o F YN, o1F Fig. 79 Yehhh Fig 7(a)
T o] el AREE g Mgl opFoln mEel = 2AE FAEhaL gl SeflolE 2 o] AHE
376 | Trans. Korean Soc. Noise Vib. Eng., 33(4) : 372~379, 2023

Eol &5 w718



Ji Yong Shim et al.; Robot Hand Control Using Haptic Glove

(a) Robot hand

Fig. 8 Pressure sensor located on object surface
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(a) Gripping snapshot
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Fig. 10 Soft object gripping without haptic feedback
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(a) Gripping snapshot
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Fig. 11 Soft object gripping with haptic feedback
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