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Abstract ： In this research, experiments were performed to focus on haptical factors among the 
emotional way of expression in design, and, find out what factors of preference influenced by haptic 
elements as surface material, grip senses and shape that considering clues when consumer has purchase 
intention. The questionnaire survey of beverage bottles in experiment extract to haptic elements were 
estimated in various surface of bottles and consumer preference through practical touch by managed 
objects themselves. The experimental groups for this survey, one is using sight and sense of touch both, 
the other groups are use sense of touch only without sense of sight. Therefore, to find out effective 
factors for design and functional matter as the kind of treating surface and properties derived from 
comparing two experimental groups have recognition in level of priority for each element related with 
haptical design sources. Finally, considering practical use schema with emotional approach based on 
haptical property to adopting design process.
Key words： haptical factors, design preference

요약：현재 디자인 분야에서는 감성에 관한 강한 필요성을 바탕으로 오감각과 인간의 의식 속에 잠

재되어 있는 감성적 요소를 디자인에 반영하려고 노력하고 있다. 그러나 그러한 감성적 의미를 표

현하기 위한 체계적인 연구에는 아직 미흡한 점이 많으며, 특히 오감각 중 시각적 요소를 중심으로 
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한 디자인반영과 한정된 연구가 이루어지고 있다. 이러한 한계점을 극복하고 새로운 디자인과 감성

적 이미지를 표현하기 위해서는 타 감각적 요소에 대한 깊이 있는 연구와 디자인에 접목시킬 수 

있는 실증적 대안이 필요하다. 본 연구에서는 그러한 감성 이미지를 표현하기 위한 감각요소 중 촉

각적 요소를 중심으로 연구를 진행하였으며, 현대인의 소비 행태에 있어서, 감성적 디자인 요소로서 

촉각적 요인과 밀접하게 관련된 핸들 커버와 음료병 제품의 재질, Grip감, 형태 등이 선호요인으로 

작용하는 정도를 알아보았다. 동시에 두 제품군의 각각 선호도와 제품의 촉각적 특성 관계를 비교

한 결과 기능적 특성과 원인에 따라 디자인의 촉각적 선호요인의 차이를 보였고, 이는 디자인 시 

제품 카테고리별 선호 촉감 요소의 차별적 반영이 필요함을 알 수 있었다.

주제어： 촉각 요소, 선호 디자인

1. Introduction

Human response from the tactile stimulus appear 

external way on outside unconsciously and indirectly. 

It is very important factor caused the emotional 

response that have touching some objects or estimate 

by seeing at products and circumstances where we 

live.

Tactile information has cutaneous perception which 

means physiological information and haptic 

perception of tactile organism[1]. The study of haptic 

and tactile proceeding in virtual reality and 3D 

modeling and apply on researching for surface texture 

with intensive studying in many fields related of 

design.

 In case of texture that people can percept as their 

eyes to natural, artificial, and make of metallic sources 

in various way of feeling. It sensed like soft or tender, 

flat, thick, rough with tactile sense to touch or seeing 

whatever people can feel. Tactile sense extracting  from 

object's thickness, weight, temperature, surface etc.

 For clothing and textiles estimate texture to use of 

notion as the sense of sight & touch[2]. The sense of 

sight & touch means one way of estimate texture and 

structure of objects with touching and seeing in 

experiment progressing.

Fig.1 The process of perception

In pre-research, the questionnaire for  importance 

of haptic elements has question to people,"what is the 

factor reason to feel good to touching?"

 To this questionnaire they answered first factor of 

make people feel good is texture, and hardness is a 

secondary cause, others are temperature and shape. 

The rate of answered "very important" to each factor 

which is that 68% of texture, 35% of hardness, 31% 

of temperature, and 26% of shape[2]. These four 

elements are basic as haptic sense and significant 

matter of emotional design issues in recently.

 Tactile sense and sight of sensibility processed as 

a whole with related each section of interchanging 

information.

 Surface and shapes are basic object to touch and 

see in both as a stimulation effected on human feeling 

or emotion included mental responds. Human sense 

and mental responds worked as one in a sort of task 

and simulation. In that means, sense of touching and 

seeing progressed together to express as emotional 

images[4].
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2. Method

Considering for estimate object as include haptic 

element to applying actual design process make 

experimental subject to wheel cover possible to 

handle and touch given them indirect operating as in 

practical experience. And also, set another object to 

beverage bottles use in ordinary but selected several 

items as representative shape and material and 

surface.

Fig.2 The Frame of research

 In this study, experiments were performed 

through two methods to survey what element effect 

on consumer's preference and way of applying four 

factors of  haptic sense use in design. In the first 

experiments, influential haptic factors in wheel covers 

and bottles studied to what important factors related 

with each categories by factor analysis. In the second 

experiments, the haptic factors cause to consumer's 

preference were extracted through regression 

analysis.

 Before conduct to two of experiments, gathering 

adjective words related in haptic sense of information 

of object with activity to handle them as regarding 

four haptic factors.  To these adjective words, make 

questionnaire with seven point of scale, then ask to 

respondent's feeling and judgment with seeing and  

touching under given haptic information.

Table.1 Adjective words of four factors

Fig.3 Questionnaire

 The scale of componential analysis as adjective 

words with haptic sense are material, weight(degree 

of light and heavy), shape and temperature settle as 

degree of own property. In that means, feels from 

touching objects to percept as rough or soft, light or 

heavy with level of degree for feeling. Related 

adjective words are following these (Table 1).

3. Analysis

3.1. Factor Analysis

The objects in experiments are seven wheel cover and 

ten bottles pick up at market many people visit in. 

Make questionnaire 20 items as adjective scale about 

haptic elements(Fig.4). Respondents aged from 20 to 

40 who has car and have drinks or beverage 
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sometimes.

 First, to find out main element effected on 

perception of haptical responds have factor analyze to 

wheel covers and beverage bottles both. Result of 

analysis, there are 4 groups categorized 20 items for 

wheel cover and bottles. In case of wheel cover have 

factors of shape, preference, warm-cool images of 

emotional way of thinking and fourth factor is matter 

of surface that is glossy or non-glossy(Table.2).

Fig.4 Samples of wheel covers and bottles

Table.2 Factor analysis influencing on haptic response of 

Wheel covers

Table.3 Factor analysis influencing on haptic response of 

Beverage bottles

 As beverage bottle have four kind of main factors 

are matter of weight of light-heavy and thick-thin, 

second, factors with feeling comfortable and next, 

matter of volume thing like shapes are rectilinear 

figure or curved line(Table.3). The other factor of 

beverage bottles is preference means into opacity and 

softness or rough as surface like wheel covers have. 

3.2. Regression Analysis

3.2.1. The case of wheel cover

Analyze relationship to each haptic factor and 

preference through regression analysis. For this, case 

of wheel cover, the matter of grip as comfortable and 

easy mainly effect to preference, and also as wheel 

shape to feel stillness-dynamic effect on(Table.4).

As surface treatments as rugged or smooth were 

influential factor of preference in beverage bottle. 

Wheel cover mainly use grip and handle to operate 
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so haptic factor as grip with hand were decisive 

reason in preferred or not.

 Other items not involve at preference 

conspicuously, case of wheel is due to functional 

property using directly with hands. And this means to 

grip wheels regarding safety and feeling comfortable 

from easy to grip or touch.

 It gives important and basic information that 

considering grip and shape of easy to touch rather 

then applying color and texture in wheel cover design 

progress. And shape design of wheel cover need to 

be dynamic and feels like body as organic structure 

was preferred.

Table.4 Regression analysis for the case of Wheel cover

3.2.2. The case of Beverage bottle

Table.5 Regression analysis for the case of Beverage 

bottle

In case of bottle highly related on surface and gloss, 

only focused on surface cause to own property as 

low effect on handle it and have any necessity of 

operating to do in wheel cover used(Table.5). So, 

beverage bottle should be designed by considering 

how to express in appearance based on using 

material and configure to surface.

There are no distinct clues preparing with highly 

preferred and low preferred, but characteristic of 

highly preferred have more glossy appearance and 

smooth then low preferred bottles, and feel soft to 

touch and have good looking as people like. Low 

preferred products have unfamiliar shape and surface 

treatment is rugged(Fig.5).



김현정 ․ 정성환 ․ 양종열178

Fig.5 Characteristic of Highly and low preferred bottles

 Highly preferred items are no.2, no.3, no.9 in that 

group have distinguished clues within other items that 

have smooth body and surface with highly glossy and 

brightening then the others. And also, in no.2 bottle 

highly preferred has very smooth body type and 

typical shape preparing others.

3.2.3. Preparing between case of wheel cover and 
beverage bottle

Characteristic for group of wheel cover preferred of 

low one has irregular pattern in surface and cheap 

cost of material and other wheel cover has using 

atypical texture with rough matter over it make bad 

feeling to grip.

Preparing wheel cover and beverage bottle to result 

that both of preference common factor is a degree of 

rough and soft of material, it means that softness due 

to instantly stimulation and deep effect to feeling 

good and comfort as we live on. Finally, one of 

reason of preference related to price that as more 

preferred as more expensive. It is matter of material 

and in-depth of design in level of detail.

Fig.6 Characteristic of Highly and low preferred bottles

4. Results and Discussions

Each preference group of wheel cover and beverage 

bottle have characteristic factors which are mainly 

considered functional problems to grip objects and 

handle them by respondents in wheel cover. 

Therefore, if offering the chances to consumer 

touching and handling a wheel cover in market place, 

improve good impression for those products and 

people can get more information of wheel 

cover(Fig.7).

 In this regard, designer should be considered a 

matter of grip to object in easily and make feel 

comfortable, shapes are preferred by bring in dynamic 

items related on driving situation actually.
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Fig.7 Characteristic of Highly and low preferred bottles

Highly preferred wheel cover look as shape of grip 

parts with hands it considered that fit to each fingers 

in place properly by have regular rugged forms with 

soft leather.

Fig.8 Characteristic of Highly and low preferred bottles

 Rugged part of wheel cover gives people to feel 

safe in driving and make comfortable as functional 

design. Also, using hand with wheel cover in driving 

spend more time then handle to bottle bring on have 

highly frequency of stimulation of seeing object and 

judging outside of bottles then touching.

 Three items in group of preferred as bottles on top 

have characteristic things due to very glossy and 

smooth, soft rather then rugged or opaque 

opacity(Fig.8).

5. Conclusions

Tactile and haptic in design comes to have chance in 

approaching various design sources and close enough 

to human emotional value. Elements of haptic senses 

take to design without considering human living style. 

So it demanded studying of lifestyle at the same time.

 Result of this research, there are several suggestion 

involve design that object was perceived by touching 

and seeing as a whole but not only haptic factors one 

by one. Shown as the factor analysis, most of 

respondents recognize to some properties of haptic 

adjective words as one group as less one meaning 

and it is different as categorizes products.

 For this, it is possible to assume as property of 

products have their own haptic factors with following 

each functional matters. In this means goes to wheel 

cover related on shape of grip to easy among the 

haptic factors, as case of beverage bottle related on 

texture with matter of rough-soft and glossy-dull.

 To design of applying haptical items 

understanding product’s peculiarity and usability first 

and should be carry out potential needs of touching 

and feeling people always wanted. 

Reference

[1] Hyun Woo, Nahm “A study on sensorial 
interface in virtual reality ”, Korea Digital 
Design Council, Vol.2, p.21, 2001

[2] Seung Moo, Yang, "Tactual/Intuitive User 
Interface Design", Research on MOCIE, 



김현정 ․ 정성환 ․ 양종열180

p.101, 1999
[3] Onda Koji, Kikuchi Tsukasa, Okazaki Akira 

"Visualization and Expression for Sense of 
Touch of Invisible Objects Using CG", 
Takushoku University, Bulletin of JSSD 
Vol.52, No.3, 2005.

[4] Berbaum, K.T., Bever, T. & Chung, C.S., 
"Extending the Perception of Shape From 
known to unknown shading," Journal of 
Experimental Psychology, Vol.10(2), 
1984.

원고접수 : 07/12/16
수정접수 : 08/06/04
게재확정 : 08/06/09



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


