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Applying Emotional Information Retrieval Method to Information Appliances Design

—The Use of Color Information for Mobile Emotion Retrieval System—
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Abstract

The knowledge base on emotional information is one of the key elements in the implementation of emotion
retrieval systems for contents design of Mobile devices. This study proposed a new approach to the knowledge base
implementation by automatically extracting color components from full-color images. In this study, the validity of
the proposed method was empirically tested. Database was developed using 100 interior images as visual stimuli
and a total of 48 subjects participated in the experiment. In order to test the reliability of the proposed ‘emotional
information knowledge base’, firstly ‘recall ratio’ that refers to frequencies of correct images from the retrieved
images was derived. Secondly, correlation Analysis was performed to compare the ratings by the subjects to what
the system calculated. Finally, the rating comparison was used to run a paired-sample t-test. The analysis
demonstrated satisfactory recall ration of 62.1%. Also, a significant positive correlation (p<.01) was observed from
all the emotion keywords. The paired Sample t-test found that all the emotion keywords except “casual” retrieved
the images in the order from more relevant to less relevant images and the difference was statistically significant
(1(9)=5.528, p<.05). Findings of this study support that the proposed ‘emotional information knowledge base’
established only with color information automatically extracted from images can be effectively used for such visual
stimuli search tasks as commercial interior images.
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Variables Pearson’s r Sig.(2—tailed) Spearman’s rho Sig.(2—tailed) N
Warm 752%* .000 .849%* .000 100
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Casual 276%* .005 281%* .005 100
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Modern A436%* .000 A13%* .000 100
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** Correlation is significant ar the 0.01 level (2-tailed)
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E 4. A/5H2] 1070 olo|X|of| CHSt Paired Samples t-testZ T}

Paired Differences

‘ st 95% Confidence Sig.

Variables Meah S.td'. Erro'r Intewal of the t df (>-tailed)
Deviation Mean Difference
Lower Upper

Pair 1 Warm L - Warm H 2.99 0.94 0.30 232 3.66 10.08 9 .000

Pair 2 Pretty L - Pretty H 1.85 2.30 0.73 0.21 3.49 2.54 9 031

Pair 3 Casual L - Casual H 1.05 1.76 0.56 -0.22 231 1.87 9 094

Pair 4 Soft L - Soft H 1.80 1.61 0.51 0.65 2.95 3.53 9 006

Pair § Dynamic_L - Dynamic H 2.04 1.26 0.40 1.14 2.94 5.10 9 .001

Pair 6 Light L - Light H 3.42 1.57 0.50 229 454 688 | 9 000

Pair 7 Gorgeous L - Gorgeous H 2.13 0.86 0.27 1.52 2.74 7.85 9 .000

Pair 8 Elegant L - Elegant H 1.39 1.29 0.41 0.46 231 3.38 9 008

Pair 9 Natural L - Natural H 241 1.12 0.35 1.61 321 6.83 9 .000

Pair 10 Antique L - Antique H 2.00 1.74 0.55 0.75 3.25 3.63 9 006

Pair 11 Formal L - Formal H 1.40 1.54 0.49 0.29 2.50 2.86 9 019

Pair 12 Dark L - Dark H 3.63 1.16 0.37 2.80 4.46 9.88 9 .000

Pair 13 Modern L - Modern H 1.74 1.68 0.53 0.54 2.94 3.28 9 .009

Pair 14 Cool L - Cool H 292 1.53 0.48 1.82 4.01 6.03 9 .000

Pair 15 Clear L - Clear_ H 2.95 1.27 0.40 2.04 3.86 7.32 9 .000
of istel Alzdle]l Ao AEG AW o]9 4E B ofRE dohns] A FBEAL
wxH & vdate] AT olH = E A= AA AT EAAT 1470 A9 Fagh A
A3 BEHES 100%= ks Ax, 3t e B o, ‘Casual’2 2 G4 S Holal
6.7%% FAstA Yetuith. EFAAe] B¢ Al2E JE Ao UEht) o]sh 22 A AaE
(3.70), I FAK0.78)=A Al ="lo] 4t&=3k 7Mo%= B uf, ‘Casual’& Al Z=®lo] 42bE3h A3t o} 1§ ate]
o] WA HriH} HitowREH ¢ Wi BEE BI7HA I Afolol] A AR ARdAlE jle Ae=

AE FoE YElgon, ‘Wam'# ‘Dark’ & A €] ¢ A = Ak

137) 7301 3= Al=dl A gkt 9 @a 37t gkl

zpol7b A2 Aow #H#EY ‘Warm’ ¥ ‘Dark’ 7}

Al2=¥la} I {2} G 7 Abelo A F ApolE KRl o]f-

2= IR TR Aol thek T AR, Al
3

4
B A%, Bhol goire] FEA el 9% 5

2

12F7F 1570 9] 7o 3ol digh A4
A A oA sHFEC] Aol

S Aot A=A E ARES T
8 A8kl Z2AMA T 157) Aol Ha A
&L 62.13% 2N A|2"lo] AE3 Ay o|n| x| ¢} ¥
FA7E Adg Ak oW R eke] Atolel] FAo] =
= Ao UEyith

w5 157) eldlel viste] Alsdle] A& of
A s A 4w 9P B A AL

shAeto s 15749] el thate] Alle] A
Fsivka Bgd 49l olviAsh AFsA Wk B

A
gk a19] ol A 7} 10717 EAA o2 Fof g Aol
£ Hola Ue=AE AFer] fste] sdArt B4
3t Xgr= Hrl dolEE o]83}e] Paired Samples
t-testi- A S AAISFATE B4 A3} ‘Casual’S A9 gh
1471 ] A 87F Feoldk Ao = versit

o]y 22 A AT, ‘Casual’ = AL SH 1470 24
o3& & ATl AYE AR A YRS
o]-ggF Kyt AN 2O 5o §lo] A&
o] S AT F e WAHAFEA B Ao
2 Ak ek 2 Aol A Abet MAHRE
o] &3k AREA} A T RE ] FEHR o] Bt
37 stell A o] 23 MA 2wl FEol| Qlo] AREA}
o] e AT g4 0= wkdd 4= = Tt



S s

chal, 1ol )5k ZH 7k At Az 2ol o
& AUl B A 99l Bl iAol 3
BH9 8k ol BPHon G M gt A
oz bt B A AuEom AgAL F8
W gAARE gl #A Aok @
F Bo wjAol} @elA el vld 24 Et
of HSIAE 7442 A7t Wasith £ Age
A219) eolmghelol it #54 ul o] whebAE A
2 ohe A UE 3 2710k @Aek] mel

AR Pl

o
Aol FaE A
A

AES 007). BR717) CRdel QoA AEAYe] 7
g AT Loz AP, HAIleked 7 2003),
203-214,

AEF 2010, Jul Aol AL B0 g waz

¢

AR G5, 228 13(1), 197-206.
A, A, AAA, o] 3 (2005). A ¥ A

= 913 AF-8Atell A A Z L 8(4), 355-363.
AT, ol (2003). A ¥H&E Aut]Arlel] #
gk A 2L 6(2), 1-T.

4

urrol, 544, AZ19- (2002). TFSle] FHlelA o] 3

S Hrtole] =
W oEa AR SHE TR, ORI
7 15(4), 97-110.

LRI AJA4 (2008). ofwH o] FS7F? Color
Combination. ~-%: FX 5.

A= (2007). Az dlold 7ol FAd &gt
o1afoll M= JEAR2K) —E o = ujAS FA
O 7~ gF=e]783] %], 31(8), 1297-1309.

235, olFd (2005). AM|AF gl 7)uket B e}

AApel o FA 28l AN, FFro] 7L 8FF

HEAL AR 1

=] 7(2), 196-202.

Fukuda, M., Sugita, K., & Shibata, Y. (1998). Perceptional
Retrieving Method for Distributed Design Image
Database System. Trans. IPS(Japan), 39(2), 158-169.

Kashiwazaki, N. (2008). Kansei-Parameter Method for
Emotion Analysis of Multimedia Contents. Inter-
national Symposium of Emotion and Sensibilities
2008, 204-208.

Kim, D.H. & Kitajima, M.(2007). A Proposal a Personal
Navigation Support System considering Pedestrians’
Preference. Bulletin of JSSD(Japan), 54(1), 41-48.

Kitajima, M. (1991). Fuzzy Modeling of Attraction
Emotions. Soft(Japan), 3(3), 570-582.

Kobayashi, S. (1999). Color System. Tokyo: Koudansya.

Konishi, S., Nonaka H., & Kurihara M. (2008). Extraction
and Application of Human Individulity in Colors
Based on Hierarchy of Kansei Words. Soft(Japan),
20(1), 141-149.

Miyakawa, A., Sugita, K., & Shibata, Y. (2004). Kansei
Information Processing for Digital Traditional Crafting
Presentation System. Information Processing(Japan),
45(2), 526-539.

Nagumo, H. (1999). Color Image Chart. Tokyo: Graphic.

Hisao, S. & Tsai, H. (2004). Use of Gray System Theory
in Product-Color Planning. Color Research and
Application, 29(3), 222-231.

Salton G. & McGill, M. J. (986). Introduction to Modern
Information Retrieval. MsGrace-Hill.

Tokumaru, M., Muranaka, N., & Imanishi, S. (2007).
Quantitative Evaluation of Color Harmony Using
Fuzzy Reasoning. Soft(Japan), 19(1), 57.68.

AHSG 1 10.07.27
TAH4 110.08.31
A& 1 10.09.09




<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /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 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /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 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /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 true
  /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 <>
    /JPN <>
    /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.)
    /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 [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


