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Fig.1 Distribution of degrees of freedom
of motion at each finger
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DEGREES of FREEDOM -

Freedom for Contracting and Extracting

Finger -

Freedom for Opening and Closing

Function of Fingers— An Attempt for
Quantitative Evaluation of Finger
Function/ Masahiro Mor;

Table %, Helations becween Sogers and shacts chusibed b the methond of Fig 15
Pundemental Reletions
Felion Sywhoke N5 <f Redations hecworn Furs aid Objcts.
@ B ek i not comtace with shpe
00 B Fiegets mot a¢ shicts and oo not grmp them. E
-3 . t;.:::m whyis by paslung. whwoe chiavie aee st consiained®
&-G-a-3 % lzm;:' chetn by purbing, where ohinets are constiained by
B-BF - ~D x| Fiopers gomp an bt with iwo coneet poinie, but they cun nat
b e | e S granpiag stawe.

TRTTTD . P ow an bt it hees comtact. pois, bt they oun oo

o2 B 2SR K| Fingers move g ohiet grasped with 1weo rontact poiats:
G-D-D-D-DD  h Fiopors move an ohpet grmpd with theee consact points
Noasfusdamentsl Relatioon

Relion Symbets  Na o Relatons Lotwenss Fingoes sk Obpets
.

-0 Fiagers grasp more 1o two ohjeess.
- N Fiagrnn o vhinet, Bt there At relative o bitween the
T2 LR gt oty iy e

* Thete are ps contact pomts eaiugh 10 grasp obpcts i this conetraint

1F more than two objeets are grasped, the relation D-@-0, it sy bee posseble 10 analyse
this selation by each object respectively, consequently, items follow bax & can be user for vach
object and this relation is mot fuadamental. If there sre relative motions between frigers aod
objects;: the relation D-G-@-P, there are twu sorth of rgers n this selation. Onme sort s
moving an object by pushing of Kraspmg. and the other is constraining the object, rach sort
falls one of the fundamental selutions.

The wock symbols and photographe of actusl works are given in Table 4 related with these
reslts, * Each work aymbol means following facts respectively . Gi: 10 grawp (with two contact
woints), Gy 10 graep (with more then three contact ponte), M, : 10 move by pushing without
grasping (objpets are not constrained by fingers), My to move by pushing without grasping
{objects are constrained by fingees), R 10 mtate an object in grasping Mate, 7 40 Totate & groaped
object, T': 1o transbete an object in grasping sate, £ 10 translate s ygraaped object, —: overseript
1 show reciprocal motion in My, Af,.

Some explanations on the clamifying items are given in the following. There is an item
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