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Kansei Evaluation of grip feeling for different handle diameters and shapes

Division of Human Mechanical Systems and Design, Faculty of Engineering, Hokkaido University
LIU PU
Adviser  LEE MIYONG, YOSHTHIRO NARITA

1. INTRODUCTION 3. EXPERIMENTAL - ANALYTICAL METHOD

Finger and hand injuries included all First subjects will be classified to see if any

the cuts and musculoskeletal injuries. Due to hand categories exist besides anthropometry.

is the major body part for various operations. .. . . . .
J v b P We divided the subjects according to different grip

Tools, operation procedure, operation and workin . .. .
p p b i g operation. Reproduce characteristics of grip

1 ith bad design can t u taff hand . . .
place w ad desigh cah easy to cause sta a operation by holding and grip clay. Then use 3D scanner

injur 1]. Influencing maximum voluntar .. .
jury [1] & v Y to see handles characteristics which could meet

contraction (MVC) grip force or grip strength should . . . . .
(W) grip Erip & the personalization of subjects, in order to find out

b luated rt of rall strategies for . . .
¢ cvaluated as a part ol overall strategles 10 some categories for different subject

reventing th upper extremity MSDs. Furthermore, . .
preve g these Upper extremity s ermore This laboratory study employed twenty subjects
(thirteen male; seven female).Asked them to hold

clay handle in two different postures (vertical

it is important to properly characterize grip
strength used in occupational settings in order to
timize tool and machine handle designs [2]. . .
optimize tool and machine handle designs (2] holding and parallel holding).
For improving working
nvironment and living quality of human . . .
envitonment a Ving quatity o a Then we grouped subjects into 3 patterns in
beings, it is helpful if larify th . . .
eings s 1ep we clarity the accordance with the thumb position. Fig 1
A: The thumb position is higher than the

position of the forefinger.

characteristics of handles to find out which is most
easy to grip.
For this reason, the purpose of this research

B: The thumb position is flush with the position

is to find out the most comfortable diameter and
of the forefinger.

shape of cylindrical handle and predictive C: The thumb position is lower than the

relationship between the anthropometry of subject o .
p p Y J position of the forefinger.

and grip feelings

From previous research we knew that when we

i handle, th t i i A B /”gz‘\
grip a handle, ere are two main operations as /@ ‘A q A G

vertical holding and parallel holding (One is the
_El_\\l =
®:=E B =

—_—_—__—_ e

handle and arm are vertical to each other, the other fomﬁngﬂ

one is the two are parallel). The most common

longitudinal cross—sectional shapes are circle and

tetragon; the most common lateral shapes are

cylindrical, double frustum and cone. Compared with
30mm and 50mm, handle with 40mm diameter rated as Fig 1 Grouping pattern
best grip feeling.
According to the subject grouping data we
2 HYPOTHESIS will get, the independent variable enriched and we
There are two hypotheses: can better analyze the relationship

a. The grip feeling will vary with between grip feeling and shape.

anthropometry.
b. Different habits of subjects when grip a About evaluation of shape we are going to
handle will lead to different favorite shapes. evaluate the shapes which were got from
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previous research. Fig 2

Fig 2 Most common handle shapes

This laboratory study will employ fifty subjects
(twenty five male; twenty five female) recruit from
local university students. Each of the grip handle
bodies made of plastic and each handle has a full
length of 110mm. The diameters of handles are all
around 40mm, which was the conclusion of
previous research.

One subject will complete twelve grip efforts
with both hands for different postures (vertical
holding and parallel holding) on each of the six
handle configurations.

During a test session, first we measured subject
anthropometry and use clay to confirm the subject
grouping. Then each subject was asked to grip the
handle for 10 seconds to feeling it. We randomly ask
subject to change postures and handles. Then repeat
this process and subjects will be asked to give a
score from Opoint to 100point after every grip
effort.

Then SPSS would be used to do some statistical

analysis.

4. PROSPECTIVE RESULT

Each subject provides twelve score output for six
handle. Through SPSS Box plot we can tell which
handle is the favorite. We also believe that
different postures may cause a changing of grip

feeling even with the same handle.

5. FUTURE PLAN

Additional analysis will be followed up to find
out the relationship between subjects anthropometry
and grip feelings after the evaluation of shape.

Explore the possibility of making personal
handle.
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Efficiency of collaboration in design process

Muroran Institute of Technology, Graduate school of engineering

1. Introduction

In design field, collaboration is a crucial key
method, which leads to widen conceptual design idea.
Collaboration helps us to share our knowledge
together and concert idea in a design process. We
also can share diverse viewpoints  among
collaborations. Collaborative design is the process
in which participants from different disciplines
share their knowledge about both the design process
and the design content. They do that in order to
create shared understanding and design the new

product [1].

2. Gollaboration in design process

In designing process, the concept of diverse
viewpoints is one of the most important factors
which may contribute to create novel idea. Generally,
human gains knowledge through experiences. Thus, a
team in which each member has different experiences
brings diversity to their idea. Kiyokawa et al. [2]
have reported that personal characteristics
influence process of knowledge activation in a
creative work. Such diverse viewpoints in an
observation process could find out unexpected
users’ needs. However, the personal viewpoint,
which is formed through one’ s experiences, is hard
to change suddenly. In order to expand conceptual
idea, collaboration is an approachable key method
for facilitating achievement. Collaboration is a
process where two or more people work together with
sharing their idea. Collaboration leads to widen
possibility domain of design solution. Figure 1
illustrates the basic idea. In this figure, A and
B indicate designers who have different backgrounds
Each circle indicates the sets of solutions as an
innovation which can be reachable by a person. In
this case, A and B have different background such
as different experiences, different knowledge and

different skills respectively. Therefore, the

Advisor Suto Hidetsugu

expected outcomes of them are different with
individuals, so the sets of reachable solutions are
also different. This is a reason that the two circles

do not overlap entirely with each other.

R

Figure 1 Possibility domain of col laboration in
design process

Assume the case in which A and B work together in
a design process. When two or more designers
cooperate in a design process, synergy between the
two may produce a wider reachable area more than the
sum of their solution domain. The areas which
indicated by white area (A UB) means normal solution
of A and B while gray area (R) means additional
knowledge, we call it prime solution.
Collaboration helps the designers to share our
knowledge together and concert idea in a design
process. This situation may lead us to design new

idea based on broaden concept domain. The above

situation can be described as the following formula:

=z,
1l

(AUBUR)
R- (AUB)

wnn
1l

N means whole reachable area under collaboration of
A and B. And S means additional solution, which

derived from interaction activity
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3. Synergy effect in collaborative design

In order to investigate the potential of
collaboration in design process, a classification
of Channel theory is used for representing knowledge
of a designer, and infomorphism is wused for
representing information flow and referring a new
knowledge, which may gain from their cooperating.
3.1 A brief introduction to Channel theory

Barwise and Seligman [3] have proposed Channel
theory, which provides a mathematical framework of
qualitative theory of information. The basic
concepts of Channel theory are classification,
local logic, informorphism, and information
channel.

A classification: A = (tok(A), typ(A4), =,)
consists of a set tok(A) of objects to be classified,
called “token of A” , a set typ(A) of objects used
to clarify the tokens, called “types of 47, and
a binary relation k, between tok(4) and typ(A)
indicating the types into which tokens are
classified.

Given a classification 4, a pair (I,A) of
subsets of typ(A) is called a “sequent of 4.7 A
token a € tok(A) satisfies (I',A) if a is of type «
for V,€T; thenais of type f for 3 € A. If every

token a € A satisfies (I,A); then (I,A) is called a

“constraint” supported by 4, and denoted as
[+, A
A local logic: L=A,+;N; consists of a

classification A, a set k; of sequent of 4 called
the constraints of L, and a set N; € tok(A) of
token called the normal token of L, which satisfy
all the constraints of L.

An infomorphism is a pair (f", fV) of functions.
Given two classifications, A and B, an informorphism

from A to B written as A » B satisfies

fY®) By aiff b eg fN(a)

for Va € typ(A),Vb € tok(B), when f" and fV are
whole—part relationships.

An information channel: C={f;: A4; = C}ig is
an indexed family of infomorphisms with a common
codomain C called the “core of the channel.” I is
an index set.

3.2 A collaboration model

33

Here, I would like to discuss to make a model of
collaboration with Channel theory. A classification
will be considered as knowledge of a designer. For
instance, a situation in which designer A and
designer B work together in a design process is
assumed. Thus, knowledge of designer A (white area
in circle A) is defined as classification A =
(tok(A),typ(A),=,) while B =
(tok(B),typ(B),Ep) indicates the knowledge of

designer B (white area in circle B). In this case,

classification

the possibility solution in design process may be
broaden. Thus, reachable design solution may be
represented as an infomorphism: A — B .1t may be
represented as (f/, fV) or illustrate as white area
combines with gray area in figure 1.

Channel theory provides a mathematical framework
for prime solution in collaborative design. By using
this framework, the effect of synergy could be
explicitly represented and we were able to
illustrate the advantages of collaboration in

design process.
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H1T8R ns. n.s. n.s.
HRTREH ns. ns. ns.
Ny FBE ns. ns. ns.
Ay K7y JTHIR ns. n.s. ns.
Ny K BB ns. * ns.
R—2JIL AL ns. ns. ns.
EEZEILL ns. ns. ns.
HEZIL ns. ns. ns.

1 A ) 1 BR * ns. n.s.

PR B K 53 AT ns. ns. ns.
thAHMETE P ns. ns. ns.
R A W] ns. ns. ns.
ELREAERIE ns. n.s. ns.
E BRI ns. ns. n.s.
REE n.s. n.s. ns.
JINE )R * n.s. ns.

ns.:3EHFE, *:p<.05 **:p<.01

NIEZERTHOWLNLE D THY, BT MTT LEHRR

T O G ERIGTHOOND bOBREREENTEY,

WEEDAIETHIZT A Z D7 EREEL TV D
EEZDH. TOHT, RERIELHAEEIEOY S VT
LIFFERNCEWIEfRR L 72 5 7.

B 7Z > iR W< OWELRT 5 &, [H7) o
T NI T NL, TFTNTENIRREDBSN A A TEY,
FERCRIL LT o Ie RN BRI AT &0 D FER ORI S %
T AHWNCEREALEZ &N, BiEERORIA L& 722
oSl EEZLND.

(Hfr B8 O 7 N7 T K%, BT L HlE
BN o), BE#ZERL TWAH I L E2iik T
TWBEIENR DR, IRDIER Lo TLE ST,

Ry FEHREE] & [R—Z TV hA L] O 7
T LI EL L BIEFITERROBRNE Y N T AL
k.:ﬂi % OPHREPKFRO+FDO~—27 % “R

FREY R WA LIEALTWEZ ED, “HEE”
% A L” %9 £ RBTE RS ENFINEE

ZHib.

REHE) Ovr 7T A%, RFPOREZEHT 5
ZENHRTIT Ry N, G LERT LV oRREN
%<, RWIEEfRL-> T LEo72EEZILNS.

%&%27% D& BN & IEfEER OBIRIZ, #ERE B & IEfFR

BEANAONTZOK Ty K B SR, TR
%?E'JBEJ EMERI, TUANE Y EMERID3DTE ST 2
FUTAEHEZ N XIFE 226 L CHT o To A SR & b4
L, EREEIEY Y NI T DI B & ERR

DOEIRMIEPME L, PR BT Lo CGRIREN R E AL
T DHDIID7nEEZ DL LR TES. L, K
FENCR T DPERAE 1T20R D ENZ N0, T DD
R DOWBRE CHRGET D LENDH 5.

5. SBOEE

SHBITIIN O DEFRE#EIEY 7 N7 T LK L THE
FEHORETE L SOERIREE D2 > ORESE A L, £KREE L3
WEOBRMEO SN ZATH . T D%, LIRIHT o I AENER
WNHAIKIFE B2 L C ORGSR & DLl h b 2 4 OFE
MiZ1TV, AR ERET S, £z, ROFENEL
LTI%, ADEZ NI AOEKREZTRNT D EORGR
BAHETHTETHD. FHEHELLTUL, T4 ~v—
7 La—F—%H\T, EEZNAKGESO S HidiksE
DOEWED, B0, F72, FATHEICRBV CRERRHR
@EA@@%@%w%mkwotﬁﬁmﬁtﬁb77A
WCEREZYTT, B2 NI 0% REBOEBOE X %
AT %, ABOTBROB X IIAEERKIETH D720, 5
F AT CX T U7 — MO XD EEFmCH LT, &
DEBIRFHECH D EEZLND. GhE LTIE, =
NE TOWFIEIT TR E o T SE I BV CrlakR I o2
ZRIFLTCWDERICH LT, HROEFNEED
BRIROSENEEICRENE VWS TR E2155 2 &T
XV Y Y b7 T DTS L RERE ORI A
ST DN TELLEEZD.
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