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Abstract

Gesture recognition has been widely one of the research areas for natural user interface. This paper presents a novel
gesture recognition method using tree classification and multiclass SVM(Support Vector Machine). In the learning step, 3D
trajectory of human gesture obtained by a Kinect sensor is classified into the tree nodes according to their distributions.
The gestures are resampled and we obtain the histogram of the chain code from the normalized data. Then multiclass
SVM is applied to the classified gestures in the node. The input gesture classified using the constructed tree is recognized
with multiclass SVM.

Keywords : Gesture recognition, Kinect, Classification tree, Multiclass SVM, Chain code
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Table 2. Recognition rate by the training algorithm(%).
Tree+ 71E
Tree NonTree
NonTree | €8s

1 100 9% 9% 70

2 100 9% 100 100

3 9% % 9% 40

4 90 35 85 9%

5 100 100 100 100

6 100 100 100 100

7 100 100 100 100

3 100 100 100 35

9 100 100 100 100

10 100 100 100 100

11 100 100 100 100

12 100 100 100 100

13 100 100 100 100

14 100 100 100 100

15 100 100 100 100

it 99.00 98.00 98.33 92.67




244 CHs 22~ SVMIF E2| 25E 0|88 MAX 014 2F3| g
date] Aoty W] 14 AsS Bt JEskA v
2 dgelt
REFERENCES
[1] M. Chen, L. Mummert, P. Pillai, A. Hauptmann,
28 8 FR AME M2H of and R. Sukthankar, “Controlling your TV with
Fig. 8. Incorrectly recognized gesture example. gestures,”  Proc. Int’l.  Conf.  Multimedia
e Information Retrieval, pp. 405-408, 2010.
2ele SVME Hstel 14 452 s-laan, [2]1 H P. Jain and A. Subramanian, “Real-time
AA JE A=A o) E‘ﬂ o ojsf Abdel 2574 upper-body human pose estimation using a
sk dlo| B 9} E}E ALo= A QQAlFo] 3 depth camera,” Technical Report, HPL-2010-190,
we 2otk ¥ 20 Angry B =g gx Z HP Laboratories, 2010.
- [B] S. Lin, Y. Lai, L. Chan, and Y. Hung,
A SVME ﬂ%o}# §F7F AMgel Al ew = “Real-time 3D model-based gesture tracking for
e O]:OF Gk ARgAbel wheh osE A @ multimedia control,” Proc. Int’'l. Conf. Pattern
2 A=A ERF Egl dHEAETHE, Q1A o] v Recognition, pp. 3822-3825, 2010.
ol whdol oit) webd AAA] EAd ule R [4 H Lee and J. H Kim “An HMM-based
E22 vt Aaa A8k Stk threshglq . model approach for  gesture
1% ormaZste] Ma ARE ) Aore W ol recogm'non, IEEE. Transa(.:tlons on Pattern
=w= o == on Analysis and Machine Intelligence, vol. 21, no.
12 Asol MAENSS ERlskdth & 2904 )& 10, pp. 961-973, 1999
G EL HiF 9267% AAES YR = vhd, A [6] P. Hong, M. Turk, and T. S. Huang, “Gesture
obg] upHL googe] ol AES molh mode%ing . and recognition using’ finite state
MAAQ) Az 8 Zo]= Circle AlzHe] o3 fﬁfﬁ;ﬁc FZZZC' an?if GrfjuEre Iﬁtei'ognfggi ;’;
71 W] QA Eo] AUiAeR =oth 1 olfE 410-415, 2000.
71 =53 Aoty dugE GA] 22 A FHAAM [6] T. Lourens, R. Berkel, and E. Barakova,
o ko] AaA R agATs AAzAe] sy, “Communicating emotions and mental states to
A3 o1 2)E AaH= 18 89} o] 194 Wrake] AlZ robots in a real time pal:’allel framework' using
o] ohul 2-34 Afolo] AlEe] EAgle] Aelse Laban movement analysis, Journal. Robotics and
H = = v Autonomous Systems, vol. 58, issue 12, pp.
o] S| 2EIF] R Aol Apo]7t HAgTh 1256-1265, 2010.
[7]1 P. O. Kristensson, T. Nicholson, and A. Quigley,
V. = “Continuous  recognition of one-handed and
) two-handed gestures using 3D full-body motion
tracking sensors,” Proc. of ACM Int’l. Conf. on
2 =7 e 7ZIdEZEE 85 = 3D A=A Intelligent User Interfaces, pp. 89-92, 2012.
olHE 2E Egd thE Zys SYMS Assl= xﬂ [8] P. Viola and M. Jones, “Robust real-time object
2 ol wlo] AotE|oith. A ATEEE Aok detection,” Journal of Computer Vision, vol. 57,
o) AE Ans slgeln no. 2, pp. 137-154, 2004.
°ow = e om A TM [9] V. Vezhnevets, V. Sazonov, and A. Andreeva,
g ARl ZEF ARESE Al2A ] 5 WEHE “A survey on pixel-based skin color detection
ANHo gz AsA FEeA|w, A|FHo] Ut techniques,” Proc. of the GraphiCon, pp. 85-92,
de ugor e AxA O FER ABE 250033% S wa o e b
< oy AXLAE @A ERE T e HYTE &3] AR}3eE]=5A-S, pp. 70 82 1999
JAWE Y e EA WEHL g AQdE Q8F [11]S. Kang, A. Roh, and H. Hong, “Using depth
9 AT BAlo] molAth et thersk Algxlo and skin color for hand gesture classification,”
o) clojd we YolEe s W oY Agon T Proc. of IEEE Int'l. Conf. on Consumer

(1560)



20134 68 MAE3 =24 H 50 2 H 6 = 045
Journal of The Institute of Electronics Engineers of Korea Vol. 50, NO. 6, June 2013

Electronics, pp. 155-156, 2011.

[12] H. Francke, J. Ruiz-del-Solar, and R. Verschae,
“Realtime hand gesture detection and recognition
using hoosted classifiers and active learning,”
Lecture Notes in Computer Science, vol. 4872,
pp. 533-547, 2007.

[13]1 P. O. Kiristensson and L. C. Denby, “Continuous
recognition and visualization of pen strokes and
touch—-screen gestures,” Proc. of Eurographics
Symposium on Sketch-Based Interfaces and
Modeling, pp. 95-102, 2011.

[14] L. Zhibin and J. Lianwen, “LATTICESVM — A
new method for multi-class Support Vector
machines,” IEEE Int’l. Joint Conf. on Neural
Networks, pp. 727-733, 2008.

[15] ¥HA19, SHS, “thF SVME ©]-8&3 DEA7|F

W71 E&8A45T Ad5EE” Asia Pacific
Journal of Information Systems, vol. 19, no. 2,
pp.139-155, 2009.

AN KA 7

2 F 3(3h43 ) 2 el # (s )

2007d s etal 37 E E st 2010 SrFdistw 3 FH & st
A} A}

2011 ~dAA ST A9y 2011~ TS Hdd
goierel gagsta Aa) doisrel st Aa)
34 4

AFENA, AEA4 5> AFE A, AdAA 5>

0}0|-

71348 Q- A A

1998 T g A F g
upA}

19981 ~1999 A& djgtal A5
Ao S A TAE A7

20023 ~20031@  Post-doc., Univ.

of Colorado at Denver

OJ—EH [SIRTIAN A= i AP];H ]

(1561)




<<
  /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 /Error
  /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 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


