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Soft Interface Simplifies Mechanism and Control

Shinichi Hirai (Dept. Robotics, Ritsumeikan Univ.)

Abstract— This paper summarizes how soft interface would simplify mechanism and control in object
grasping and manipulation. In planar manipulation, a pair of 1-DOF fingers with soft fingertips can control
object orientation and grasping force while a pair of 2-DOF fingers can control the position and orientation
of the object as well as the grasping force. In spatial manipulation, a triplet of 1-DOF fingers can control
the two components of object orientation and the grasping force. All can be performed through two-phase
controller, which excludes inverse dynamics or Jacobian matrices.
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Fig.1 A pair of 1-DOF fingers with soft fingertips.
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(a) 33 msec time delay  (b) 66 msec time delay

(c) 99 msec time delay  (d) 132 msec time delay

Fig.2 Object orientation control under time delay.
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Fig.3 A pair of 2-DOF fingers with soft fingertips.

3. — OB HEFIIIEIC L HEFFEHRF
FWRIEe e BT 5 o T HlEE (Fig. 3) 12 &
0, WEYoE L TEEZHMT 5, fFoHHEET
NC[EFEEAfiE 5., ©Ya vy 27 LKV YItko
Ul e BB EME X535, T4, —ifoZik
FRIC L DR - 10F L [AARC, —RERsHIE %
Wz Zelcky, Yol e T8 M2 2
EMTEDL A Zobx, U rr o aEN
Fig. 3IORTIAEL [H U CTHDH Z e MERS D, 2h
&, WEEIES - HRTH L e B EKRT S, 2
D& = BIEO P RIEANY, AR OB ERAT O &
I, MIUEL 7ZIRAED & —HIC O R [uldind 2 2 &A%
VETHDH, ZOLIBEBIIAZICERT L2 en
TED.

4. =FAD—BHEZREIC K HEFLIRF

=Ko HHEIWERIC L DYkt L 12
|L k9D, Fig. 413, FEFEWIEELHE T2 = AKois
2 & D ME RO 259, Fig. 4-(a) 1FHHIRRET
HY, —OOBAIETAT 71 ThDH. HEWIED
i ShE 1A > T, Fig. 4-(b) TlE, BAH I
FNZFhneve, 71°, 74° THDH. MEIFEHNTHL Z
b A, Fig 4-(c) TlE, BRifSIzZzNZh 710,
71°, 69° TH 5. MEWIRIE, BIIARE 69° offo
SN T WD, e OFEED S, FFE R T2
O " HHE & PR RIS ER S 21085 /1734 il e] T
BHoHZeWbnsd, Tihbb, —Ao—HHEETE
WL =D OB EHIW T 2.

BV a VAT LI VRO TR E M TE L L
T5H, T2, —TOFWIRIC L 2RO - 1(0F
clEffc, TREBEEIIEEZ G 2 ik, Pitko
RO " HHEZHFCE L2 LR EN TS [5].
L7z 5T, AHoaRy hodic =4 o —HHE
THIEP SRS TRy Y REEETLZ 20K,
ER ko iE o = HlE e THO = HlE, 2o
WCHIRICHER 2085 /12 K9 5 2 & AsalgE
Thb.

5. #&
AHETHE, VI, —T=—RABEATLZ
LISk, PIHEROIF - 11T O RS & BIHAS B 22
LHZ ek, FoiE, TR G
DORF UV VIR NF—WHE E, FoME %R
LI ®H L. chicky, LodbanwHBEED

i

(201059 R 22H~24H)

(c) T71°, 71°, 69°

Fig.4 Grasping by a triplet of 1-DOF fingers with
soft, fingertips.
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