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LP5A Underactuated Mode of Linearly Parallel and Self-adaptive Grazping
in the CLIS Robot Hand with Chebysher Linkage and Idle Stroke

]"nn_'iin-xl.l.'.‘il.-'ni.ﬁ:ng]_im: Tifang Cai’, Chenfang Ynas®, Pai Yang®, Bacying Feng’, Wenzeng Thamg'+
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Abstract: Traditiona] finger with paalle] end sell-adspisee grasping mode ceencl pefiom @ Enesr trasslation of its
sl phabenge The Enear st of the istal phadange is uselul in greging Iy pical sliods pul on « lahie withod
st o marspelalirs Ths paper presents e usderacleate] gropmg mode o linsely peall] od sellalaplive
prusping (LPAA gresping) The LPRA grasping mode iswolves Dwo stages in greging: 1) Lisesr pisching of the dissl
phalesge, 23 Self-aduptive groging of be dsta] pralenge wond the dstal joiet. This paps proons @ novel
underactinied robil hand (T8 Rand), whach cos sdicws LPAA moging sode The CLIS hunad b ban symmmctric
fingers diven by one molir. Fack fnger bas Chely shey Fous linkages 1o muke Enew mustion of distal juist, graes for
koopieg purallell ataius, bwo srmgs ol ile-truke turomrsoson mochnim o i adugiaio FJ\.'pu'nl:nI.l] romilta
sbarw that the CLIS bund s vald for LPSA, groqing mode

ZHEL, Ju

Ky Ward: Bobol band, Undersciesio] Enger, Scll-abapiove groping, Paalel pncleng, Chebsshey liskage

1. INTRODUCTION

mmmhmmmmdhmﬂ
ﬁ.h:nabh i

Imrn hands o grasp, 5, move and drop objects.

The robot hand with meons: thom 3 Sngers: and more than &
DOFs driven by actmiors is dafmed a dexberous bond
Dextorous hands, ke the UiahTT Hand [1], DLE Famd
[2, 3], 2nd Bobonorst Eland [4] already made their nansos i
e history of mobot hands.

Hemener, dextorons bomd: havs deficiancic: whan thany
oo o the complaxity of $w comtrol and the stengs of
EpEg

Lo cmder to adape 2o Effaran dapes of chject: and achisrs
wable grasping. syomettical fogen wih seveal jomts
driven by several moion are widaly used in e ndustry:
The distal phalamges of two fogers nesd o be paraliol o
wach other for bather grasping results [5].

To get od of complex mwchanical stocire and comiral
whaps, undemcteaied robot hamd, wiwss mowber of
moiors 1 leas than the menber of degrees of feedon, hew
Toan immnted [5].

Difforens kind: of undaracroted komd wroes doveloped &
mecant yeams [7-12].

Trdiftonsl mdemactmied band: are betber at grasping,
bocams they am adaptive to objecs of Eferen ures and
aopss, Wibout complexr meal-ime gasp plaming.
Howwner, Taditiomal wmdsncmuased bands hrve coly cne
simpin sble grasping modo. Tt is difrnlt to achioe 2
ety of grasping modas.

Thic ressarch v mppeeed by Maressl el Soascs Fousdeses of
Chima (Pa 51371912

PR 140N 2804 | TS L0 O3 T 1R ksl

Se R E /ALl B 1B .

CAERIIE “EMABEL TR EEN TR
M=, $8FHIN: 5k CHEH
(No. 201510003015), C 4553,

,_\_, »\\

: R

SO AR,

Fiiex . AL

v BT
2. HEEWIHE ‘B ELSEREHL N
B, RPHIM. sROCHH

3. HEIWH “J5 B IRk B NPT
W, RN gKOCHH
4. EHEIHE “Hlas N B TlTEEe R
RHUm: SKOCHEHE

The self-adeptve ooder-acmaed hands cam be feeky
aﬁpmvbpr.ﬁmnmm of grasping modss, but their
disizl palangs cannot pariorm: pan el prsching mods.
Lareal Univamity [13] developed an mnderscteied band,
SARAH Fand, which cam both ackins panllkl] pinching
and salf-adaptive praspimg, which is a ybwid prasping
mode. Hybod grasping mods b s become a popular

research s

Elowever, the SARAH Hamd still has deficiencies. SARAH
fmper with parallal and wlf-adaptive srasping mods cammet
pariorm. 3 lingar 'Imﬂmlm of it distl phalbwgs Ta

achisne pamlisl the trjectary of @ distal
phalanges & ci . The lnear transhvtion of the dival

phalangs is wwfil in grapizg typical chject put on a oble
withoet motion of memipulors.

'Ihmumalr.ui:ua] which are not resamble o
mm! mmetic grippan [14, 19]
wacm grippan [16], posittoe presmme mrvarsal grppar
[17] med soft hand [18] Hmw.u:ﬂn}'m]mm'nd.mlhm
fields of applications. The positte presmme unbearsal
grippar [17) most sqoears the object mrasped, so it cammot
gasp acthsly the object foating n the air.

I we comld make the: tajecioy of the distl phaltamgs lincar,
sl be o good way o sekoe sbove-mantensd problem

b writh Chebryskeny bndmps and idle stroios trmsisgon.
motion of disnal joint with Chebyshev Lnkages, keepizg
pamallal wanss with dovkle pomlklogrm gar. Tho bamd
aso wmas oo md idle sToke tAmmmiGon
Thi second pert of this papar Introdnce: e concept of the
robot hamd with Chebyabon biskage and idk-stoke
tenamisdon (LIS bondy the &ind pant cowen the
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@W’harton SEI Center

UNIVERSITY &f PEMNSFLVANIA

B STARS 2014

REIMAGINE EDUCATION

Wharton-QS Stars Awards 2014

Reimagine Education
Winners announced for the “Oscars” of innovation in higher education

Politecnico di Milano wins the Nurturing Employability Award

www.reimagine-education.com @ReimagineHEdu #Reimagine

Philadelphia, December 10™: The Wharton-Qs Stars Awards 2014: Reimagine Education
took place on December 9" in Philadelphia. The global competition received submissions

from 427 universities and enterprises from 43 countries with 21 awards judged by a panel of

25 international experts —a ‘who’s who' of higher education.

Qs Quacquarelli Symonds, publisher of the QS World University Rankings, has developed

this global competition to identify the most innovative approaches in higher education to
enhance learning and student employability, in partnership with The Wharton School SEI

Center of the University of Pennsylvania.

Presence Learning Award

Winner

Learning through interdisciplinary
science research

MecMaster University

UsA

The d-year Honours Integrated Science {i5ci) program instructional and admini

strative teams have collaborated, w

ith student

invahrement, ta design and implement an innovative program of research-focused interdisciplinary education that produces scientists
skilled in research and communication and ready to enter a range of professional fields. The result is an exciting and innovative program
focused on student leamming instead of teaching, a program focused on outcomes instead of administrative limitations.

Runner up

Extreme Learning Process

Tsinghua University

China

Extreme Learning Process (XLP) is a trans-disciplinary learning activity design methodology that organizes learners from different
disciplines to design and execute learning activities for other learners. It leverage modern ITC infrastructures to empower learners by
giving them access to open source technologies, Cryto-currencies, and Distributed Version Control Systems to keep track of
participants’ contributions, conflicts, and learning outcomes throughout learning activities on a global basis.

3rd place

The Global Understanding Program

East Carolina University

USA

The Global Understanding Frogram uses innovative technology based learning strategies to provide access to first hand, real-time
imternational experiences to the 98% of East Carolina University (ECU) students who do not take advantage of study abroad options, Our
activities orovide students both here and at our 58 partner institutions in 30 countries on five continents the coportunity to develoo

Regional Award: North America

Winner Purdue University Studio by Purdue USA
Regional Award: Asia

Winner KLP —extreme learning process Tsinghua University China
Regional Award: Europe

Winner The Global Integrative Module ESADE SPAIN
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