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A Study on Gesture Recognition Using Principal Factor Analysis

Yong-Jae Lee" and Chil-Woo Lee”

ABSTRACT

In this paper, we describe a method that can recognize gestures by obtaining motion features
information with principal factor analysis from sequential gesture images. In the algorithm, firstly, a
two dimensional silhouette region including human gesture is segmented and then geometric features
are extracted from it. Here, global features information which is selected as some meaningful key feature
effectively expressing gestures with principal factor analysis is used. Obtained motion history information
representing time variation of gestures from extracted feature construct one gesture subspace. Finally,
projected model feature value into the gesture space is transformed as specific state symbols by grouping
algorithm to be use as input symbols of HMM and input gesture is recognized as one of the model
gesture with high probability. Proposed method has achieved higher recognition rate than others using
only shape information of human body as in an appearance-based method or extracting features intuitively
from complicated gestures, because this algorithm constructs gesture models with feature factors that
have high contribution rate using principal factor analysis.

Key words: Gesture Recognition(# 2=} 2141), Principal Factor Analysis(F<1AH+41), Global Feature
Information(F 9 &4 A H), HMM
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Index E A Factor2 Factor3 Factord Factorb Factorb
V13 Compactness 0.00282 0.05131 0.07701 0.10758 0.07855
V5 Elongation 0.00383 0.05213 0.07806 0.10810 0.07985
V8 Perimeter 0.37174 0.12710 -0.04930 -0.11385 0.04575
V14 Number_of_Runs 0.48373 -0.12117 0.05526 -0.02290 -0.04233
V19 Intercept_H 0.48873 -0.12117 0.05526 -0.02290 -0.04233
V9 Roughness -0.25633 -0.41369 0.09422 -0.16518 -0.06066

V18 Intercept V Q42051 -1 0.00514 0.39463 0.02240 —0.20833 0.21910

A Height 0.20168 -0.16780 -0.10063 0.37439 -0.09950
V17 Feret_Max_Diameter —-0.00714 0.33667 0.24582 0.48317 0.17924
V10 Area 0.16047 0.38822 0.09505 -0.41629 -0.02335

v4 Gravity Y —0.10306 -0.81155 -0.03954 0.10857 0.11417 -0.01521
V22 Box_Y_Min -0.09218 -0.90744 0.14785 -0.06969 -0.12717 0.09607

Vi Width -0.05955 -0.13387 0.08604 -0.00311 0.21795

V15 Feret_Mean_Diameter 0.03566 0.54872 0.12637 0.13561 0.21581

V16 Feret_Min_Diameter 0.26661 0.00053 gesidd

-0.09565 -0.40198 0.08936

V20 Box_X_Min 0.13616 0.04713 -0.86085 -0.06563 0.38314
V12 Feret_Min_Angle 0.07349 -0.02171 0.03848 | 010333 0.07874
Vi Axis_secondary_angle 0.07447 0.05876 0.04984 |« a&e = -0.04959
Vo6 Axis Principal Angle -0.22142 0.01725 0.02210 -0.43590
V23 Box_Y_Max 0.20239 0.28096 0.05451 -0.08275
V11 Feret_Max_Angle —0.12308 -0.05351 -0.08725 0.05905 B .
V2l Box_X_Max 0.13763 -0.22583 0.45344 0.10745 -0.22112
V3 Gravity X 0.27684 0.08863 -0.15327 -0.42171 —0.19009

E 3. ST A AXS0| 2HAE Slof HHe| SIS Mes At

No Features
V1 Width
V2 Height
V3 Gravity X
\Z Gravity Y
V5 Compactness
V6 | Axis Principal Angle
V7 | Axis_Secondary Angle E:{ 7
V8 Perimeter 1 1 1
V9 Roughness 1 1 1
V10 Area 2 1
V11 Feret_Max_Angle 5 5 5
V12 Feret_Min_Angle 4 3 4
V13 Elongation 1 1
V14 Number_of_Runs 1 1 1
V15| Feret_Mean_Diameter 3 3 2
V16 Feret_Min_Diameter 3 2 2
V17| Feret Max_Diameter 2 3 4
V18 Intercept V 1 1 1
V19 Intercept_H 1 1 1
V20 Box_X_Min
V21 Box_X_Max 3 6 6 6] 7
V22 Box_Y_Min 4 3
V23 Box_Y_ Max 5 5 5
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