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Abstract Human posture recognition has attracted tremendous attention in ubiquitous environ-
ment, performing arts and robot control so that, recently, many researchers in pattern recognition and
computer vision are working to make efficient posture recognition system. However the most of
existing studies is very sensitive to human variations such as the rotation or the translation of body.
This is why the feature, which is extracted from the feature extraction part as the first step of general
posture recognition system, is influenced by these variations. To alleviate these human variations and
improve the posture recognition result, this paper presents 3D Star Skeleton and Principle Component
Analysis (PCA) based feature extraction methods in the multi-view environment. The proposed
system use the 8 projection maps, a kind of depth map, as an input data. And the projection maps
are extracted from the visual hull generation process. Though these data, the system constructs 3D
Star Skeleton and extracts the rotation invariant feature using PCA. In experimental result, we extract
the feature from the 3D Star Skeleton and recognize the human posture using the feature. Finally we
prove that the proposed method is robust to human variations.
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frontal T pose

rotated T pose

(@ {b)
09 8 FAR A4S 53 5 wE A (a) 3D Star Skeleton, (b) FAE 84 & 59 3D Star Skeleton
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“E 9 29E A 8 2RE FAR BAL ogd F2% SAPBNS ¥
3 E=el2l &y 3D Star Skeleton®] raw data(SRD)
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ANEL Jehdth PBFE £3 89 3% BT

4.2 Tt QINT|E B8t EXQIAE AAFEL 85.04%(DT), 89.23%(BN) 18T 86.74%
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# 2 OUg A471E 53 X2AHE(%)
EANE (A47I\NFE2| T pose | stand sit OHU BHU band BHF Avg. Var. [Max-Min
DT 29.70 52.47 53.15 52.37 50.70 4670 4488 47.14 69.0 23.45
SRD BN 44.00 46.62 7875 5273 78.88 93.17 52.55 6381 | 37497 | 49.17
MLP 42.80 76.42 75.82 57.67 78.65 71.98 56.47 6569 | 18309 | 3585
DT 83.65 91.62 87.28 79.83 85.05 90.00 77.86 85.04 25.50 13.76
PBF BN 90.33 92.50 90.85 84.20 89.95 94.13 8268 89.23 17.88 11.45
MLP 88.73 92,50 83.35 83.93 88.15 91.28 79.25 86.74 22.54 13.25

SRD: 3D Star Skeleton Raw Data; PBF: PCA Based Feature; OHU: one hand up: BHU: both hands up; BHF: both hands front
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4.4 Visualization of PBF and SRD samples
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