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Abstract: KANSEI is a Japanese term which means
psychological feeling or image of a product. KANSEI
engineering refers to the translation of consumers'
psychological feeling about a product into perceptual
design elements. Recently several researches have been
done for image indexing or image retrieval based on
KANSETI factors. In this paper, we propose a new technique
for clothing fabric image retrieval based on KANSEI
(impressions). We first learn the mapping function between
the fabric image features and the KANSEI and then the
images in the database are projected into the KANSEI
space (psychological space). The retrival is done in the
psychological space by comparing the querry impression
with the projection of the images in database.

1. Introduction
Recently a growing interests has been seen in KANSEI
engineering or emotion design. KANSEI is an individual
subjective impression from a certain artifact, environment
or situation using all the senses of sight, hearing, feeling,
smell, taste, recognition and balance [1]. KANSEI
engineering refers to the translation of consumers'
psychological feeling about a product into perceptual
design elements. KANSEI can "measure" the feelings and
shows the relationship to certain product properties. In
consequence, products can be designed to bring forward the
intended feeling. KANSETI is the integrated functions of the
mind, and various functions exist in during receiving and
sending. Filtering, acquiring information, estimating,
recognizing, modeling, making relationship, producing,
giving information, presenting and etc. are the contents of
KANSEI A person’s KANSEI will be expressed through
physiological functions. There are 4 ways of measuring the
KANSEI: (1) words; (2) physiological response (heart rate,
EEQG); (3) people’s behaviors and actions; (4) Facial and
body expressions [2]. The most common way of measuring
the KANSEI is through the words. Recently several
researches have been done for image indexing or image
retrieval based on KANSEI factors (impression words) [3-
5]. In our previous studies, we have significantly estimated
the mapping functions from the image feature space to the
KANSEI space for four groups with different ages [6]. In
this paper, we propose a new technique for clothing fabric
image retrieval based on KANSEI (impressions). We first
learn the mapping function between the fabric image
features and the human KNASEI factors. We use the
semantic differential (SD) method to extract the KANSEI
factors (impressions) such as bright, warm from human

while they viewing an fabric image. A neural network is
used to learn the mapping functions from the image feature
space to human KANSEI factor space (psychological
space) and then the images in the database are projected
into the psychological space. The retrival is done in the
psychological space by comparing the querry impression
with the projection of the fabric images in the database.

2. Mapping Function

In order to make a quantitative study on the relationship
between the image features and KANSEI factors, we
construct an image feature space and a KANSEI factor
space (psychological space) as shown in Fig.1. One fabric
image has one point in the image feature space and has a
corresponding point in the KANSEI factor space, which is
an impression (KANSEI) of the subject to the image, just
like a projection of the image feature to the psychological
space. The relationship between the image features and the
KANSEI can be described by the mapping function from
the image feature space to the psychological space. The
input of the mapping function is the image features and the
output of the function is the KANSEI factors (impressions).
The mapping functions (relationships) can be learned by
finding the corresponding points in the image feature space
and psychological space.

Image feature space

psychological space

Fig.1 Mapping Functions from image feature space into
psychological space.

3. Psychological Features (Impressions)

In order to find a corresponding point in psychological
space, we use the semantic differential (SD) method to
extract the KANSEI factors (impressions) such as bright,
warm from 8 adults while they viewing an image (material).
In this research, we use words (adjective pairs) to measure
the KANSEI. By careful selections, we chose 23 pairs of
adjectives, which are shown in Table 1, as measures of
KANSEI. We chose 168 clothing fabric images as shown
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in Fig.2 for learning of mapping functions and validations.
We asked 8 college students to rate the impression with 23
pairs of adjectives in 7-level scales (-3,-2, -1, 0, 1, 2,3).
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Fig.2 Some examples of colothing fabric images for training

Table 1. 23 pairs of adjectives
strange - familiar
unique - usual
bright - dark
Interesting - uninteresting
scary - not scary
pretty - ugly
western - eastern
gorgeous - quiet
natural - artficially

. clear - indistinct

. fine - rough

. adult - childlike

. refresing - messy

. gentle - indifferent

. deep - faint

. regular - irregular

. modern - classical

. warm - cool

. transparent - opaque

. simple - complex

. jaunty - placid

. manly - womanly

. like - dislike
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4. Image Features

In this paper, color, texture and shape features are used as
image features.

4. 1 Color Features

We first transform the color image from the RGB space to
the HSV space and the Hue value (from 1 to 360) is used as
color features. The gray lavels (R=G=B) are reresented by
four bins. So the dimension of color feature vetors is 364.
Two typical color images and their color feature vectors are
shown in Fig. 3. In order to find an efficient representation
of color features, we use pricipal component analysis
(PCA) to reduce the dimension of the color feature space.
The 364-dimentional color space is reduced into 30-
dimention.
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Fig.3 Two typical color fabric images and their color features

4. 2 Texture Features

The texture features are represented by the use of Fourier
transform power spectrum P(r,6), which express a periodic
pattern of image in polor coordinate, where r is the
amplitute of the frequnecy and @ is the direction angle of
the frequency. Following two features with dimentions of
50 and 180, respectively, are wused for texture
representation:

p(r)=)" P(ro) (1)

@@)=Y""Ptr.0) (2

The typical fabric image and its features are shown in Fig.4.
The dimention of the texture feature vector, which is
composed of p(r) and p(6), is 230 and it is reduced into
only 2 by the use of PCA.

7.
Fabric

image

[2G)] q(8)

Fig.4 A typical fabric image and its texture features

4. 3 Shape Features

We use Gabor filters to extract shape features. A directional
Gabor filter can be expressed as

2 2 2,2
F(x,y)=e "7 cog(ux + vy) 3)
u=fcosa,v= fsina

f: frequency



where o is the direction of the filter. Four directional Gabor
filters with angles of 0, n/4, wn/2, m3/4, respectively, are
used for shape feature extractions. Each filtered image is
divied into 10x10 subimages and the mean value of each
subimage is used as shape features. Thus the dimension of
the shape feature vector is 400 and it is reduced to 15 by the
use of PCA. A typical image and its Gabor filtered image
(o=m/2) are shown in Fig. 5. It can be seen that the
horizontal features are extracted.

Fig.5 A typical image and its Gabor filtered image (o=m/2)

5. Learning and validation

In this paper, we use a neural network as a model of
mapping function as shown in Fig.6. The neural network
can be used to approximate any nonlinear functions. The
neural network or the mapping function can be learned by
finding the corresponding points in the image feature space
and psychological space. The input of the neural network is
the image features and the output is the corresponding
impression. The number of input neurons is 47 (30+2+15),
the number of the output neurons is 23 (the number of the
pairs of adjectives) and the number of the neurons in
middle layer is 67.

Image
Features

Impressions

Neural Network

Fig.6 A neural network used as a model of mapping functions

We choose 165 images as training images to train the
neural network. Once the neural network is trained, we use
remianed 3 images, which are not included in the training
images, as test images for validations. We compared the
outputs (estimated impressions) of the test images with real
impressions obtained by SD method and calculate the mean
squre error (MSE) between the estimated impression and

real impression. The experimental process is shown in Fig.7.

The experiments are repeated 56 times with different
training and test images. Averaged MSE of each impression
is shown in Fig.7. Since the value of the impression is -3~3,
the estimation error is less than 10%. The overall MSE of
each image is shown in Fig.9.
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Fig.7 Experiment process for training and validation.
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Fig.8 Averaged MSE of each impression
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Fig.9 Overall MSE of each image

6. KANSEI based Image Retrieval

As an application, we developped a KANSEI based
clothing fabric image retrieval system. The flowchart of the
system is shown in Fig.10. The input quarry is KANSEI
words (impressions). The image feaures (color, texture and
shape features) of fabric images in the database are first
extracted by use the methods, which are shown in Sec.4)
and then the image feature vector is projected or
transformed into the psychological space (impression
vector) by the mapping function (trained neural netowork).
We calculated the Euclide distance between the quarry
impression vector and the each transformed fabric image
impression vector. The image with minimum distance is
retrived as an output. The examples of the retrieval results
are shown in Fig.11 and Fig.12. The retrieval results for
qurry impressions of “bright”, “fine”, and “faint” are shown



in Fig.11 and the retrieval results for the qurry impression
of “dark”, “rough” and “deep” are shown in Fig.12. It can
be seen that the retrieval images are marched with the qurry
impressions.

Image database
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Fig.10 Flowchart of KANSEI based fabric image retrieval system
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Fig.11 The retrieval results for qurry impressions of “bright”,
“fine”, and “faint”
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Fig.12 The retrieval results for the qurry impression of
“dark”, “rough” and “deep”
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6. Conclusions

We proposesd a new approach to learn the mapping
function from the image features space to the human
KANSEI space (psychological space) using a multi layer
neural network The experimental results show that for a
given image, the KANSEI (impressions) estimation error is
less than 10%. As an application, we also developped a
KANSEI based clothing fabric image retrieval system.
Significant positive results have been obtained. We can
retrive the desired clothing fabric images from the detabase
by using only some KANSEI words (impression words).

Acknowledgement

This work is supported in part by the "Open Research
Center" Project for Private Universities: matching fund
subsidy from Japanese Ministry of Education, Culture,
Sports, Science, and Technology.

References

[1] S. Schwte, J. Eklund, J.R.C. Axelsson, M.
Nagamachi: “Concepts, methods and tools in Kansei
Engineering,” Theoretical Issues in Ergonomics
Science, Vol.5, pp.214-232, 2004.

[2] K.Grimsath: “Linking emotions and product features,”
KANSEI Engineering, pp.1-45, 2005.

[3] J. Black, K. Kahol, P. Tripathi, S. Panchanathan:
“Indexing natural images for retrieval based on
Kansei,” Proc. of Human Vision and Electronic
Imaging conference, 2004.

[4] H. Takagi, T. Noda: “Media Converter with Impression
Preservation Using a Neuro-Genetic Approach,”
International J. of Hybrid Intelligent Systems, Vol.l,
pp.49-56, 2004.

[5] H. Takagi, T. Noda, S. Cho: “Psychological Space to
Hold Impression Among Media in Common for Media

Database Retrieval System,” Proc. of IEEE
International Conference on System, Man, and
Cybernetics (SMC'99), Tokyo, Japan, vol.VI,

pp-2630268, 1999.

[6] X. Huang, S. Sobue, T. Kanda and Y.-W. Chen:
“Linking KANSAI and Image Features by Multi-layer
Neural Networks,” Lecture Notes in Artificial
Intelligence, Springer, (Proc. of KES2007), Springer,
LNCS 4693, pp.318-325, 2006




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /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 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /JPN <>
  >>
  /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


