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Grasping Control of a Robot Hand using Multiple Sensors

- Implementation of an Artificial Skin Sensor and a Hand Controller for the Barrett Hand
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Abstracts

system for grasp and manipulation of objects dexterously. Since the robot hand

The aim of this work for 5 years from 1994 is to develop a multi-fingered robot hand and its control

is still being developed, a

commercialized robot hand from Barrett Company is utilized to implement a hand controller and control algorithm. For

this, VME based motion control and interface boards are developed and multi-sensors such as encoder, force/torque

sensor, dynamic sensor and artificial skin sensor are partly developed and employed for the grasping control algorithm.
In oder to handle uncertainties such as mechanical idleness and backlash, a fuzzy rule based grasping algorithm is also

considered and tested with the developed control system.
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Table 1. The mechanical specification of the hand

pivotell A endtipAteol 9] Z o] 175 mm
base finger link Z°] 70 mm
base®] 27 90 mm
palm&] 9] 86 mm
palm narrow width 53 mm
pivotell A finger base &3 50 mm
fingertip length 55 mm
base®] o] 52 mm
finger?] ulu] 25 mm
finger inner link2 7)oju} 125 0 1
finger tipe} 719w} 93.75

palm®] 7]oiy) 175 11
i FY 1.18kg




KIST FHE2RATAHAM = At 9432y 7 &7
vl oelg z A v&kd 2RE 7uula}L
82l Alr:tﬂ, 2 AT E o)F ¥ &2
Ak B AL A 2 s F’%%%
3o} Ertera Eupete 2 FAE 9
o2, 2% F9 o 87| 116}04 zzl/‘-

A, 2 thelyml A% o' AME FEE 5401
o] 7R e ZAAAL A A 2FF lT)

2 Ao oleldh 2yEe] M E o]F o] &3 i
of gdxaFe MLS EHoz $M &9 &3 5o
v = BarrettAlol A 7423 BH8-200 2R &S o] &3t ohF Al
A E 0] .83 B dnElFE /H“‘S}LX} g}, o] & 9l3lo
B AFolM = BH8-2009 7] F¥grg ol &3ty duelHE 4
g3ty 43 AolrlEx VME ®l2o) Qe o] x &
Mgt o, tojyn A 4 HEAME olHed TF
B3 Aag RN E AESAC
B =FAe Az nad @le EAo)7] 9] g
2 AbgE MM s T2 dEstda fAE eid HA Ao
A FE A HEF A 2 1EMET B3k

mig

_g
o A kA

|m

oy
T

nﬂ
oft
N

N

L&

wo
A

E)

3

2 e

‘ﬁ‘.‘ JW'

=
de s

2

3=
o

Q0

=&

2

=

2
3
Jex

&9 7=

2.1 Barrett &9 7] +%

BH8-2009] <j#-2 19 18 #om,
&7rag zkn Qud fingerl S palmell t3sle
palm< finger29 finger3s 3 A& 99sla,
2 T st dyHe T 1805 FHAG 7} -
Mol FHR FAsO Qe 1789 BLDC EE o o8 ¥ 2e
otz BHo ¥ palm 7} finger’t B2 &, 7lojel ®lW S
53 7 #dz o] Agd s ZEvF 3 &y
NS BEY 52 F23A sHo 7 BEage] Eajdtcl
A 7io] ALEE 7ol f7]o] ez

EEDERETEE ISP
W&ol REZ dudol wHE 7

SR %3 ¢7}a‘°ﬂ T Y
23 Qe

3kt o] palm3 A 749
A= glon,
finger2} finger3
_._7}.9/1-,_.

=

ﬂ rulo

& BH8-2009) 7|74 Algke w1, wosh 2th

® 2
Table 2. The outline and operation range of the hand

Eo) B Y A9

figertip force 40N
- machanical break-away fuse 100N
ENIEEET T 200N
palm pushing capacity 1000N
%=z palm open/close H 4T 0.5 sec
4% | finger open/close # Ul & lsec
finger base joint 135%
e fingertip 60%
3
palm rotation 180
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Table 3. The specification of the BLDC motor

Ao FH samarium cobalt
s94 55 | 6
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Photo. 1. KIST tactile sensor on the fingertip
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Table 4. KIST tactile sensor physical characteristics
R 24.36x34.9 mm| A A 64
A A A A 850mm°* A A 432mm”*
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Hoj A= HAaAE
Teha 2 2 mm(H) 1483 5 mm(H)
A% Pad & 16 A% Pad W3] 2.25mm’
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