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Human action recognition using mid-level spatial-temporal features

Wang Taiqing, Wang Shengjin
School of Electronic Engineering , Tsinghua University , State Key Laboratory of Intelligent Technology and Systems ,

Tsinghua National Laboratory for Information Science and Technology, Beijing 100084, China

Abstract: Objective Human action recognition is an important research topic in the field of computer vision; this method
has promising potential applications. On the basis of the limitations of local and global spatial-temporal features, a novel
and effective middle-level spatial-temporal feature is proposed for action recognition. Method The proposed feature encodes
the structural distribution of local features in the neighborhood of the spatial-temporal interest point ( STIP), there by
improving the discriminative power of STIP. This feature can model the flexible intra-action variations. Pointwise mutual
information is introduced to measure the correlation between the mid-level feature and the action. The video clip is finally
classified as the action category that has the greatest mutual information with the mid-level features. Result Experimental
results validated the advantage of the proposed mid-level feature over the local-feature-based baseline methods and other
published results. The mid-level feature achieved 96.3% and 98. 0% recognition accuracies on the KTH and ADL ( Activ-
ities of daily living) action datasets, respectively. Conclusion The proposed mid-level spatial-temporal feature enhances
the discriminative power of actions by harnessing the spatial-temporal distribution of local spatial-temporal features. Conse-
quently, this feature is capable of recognizing realistic human actions.
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Table 1 Action recognition results on the KTH dataset

1F R ik SRR EE /%
SCHR[8 ] 71.7
SCHR[12] 88.3
SCHR[ 13 ] 93.8
SCHk[14] 94. 4
SCHR[ 15 ] 98.2
XA J 35 1) (HOG-HOF) 91.2
Xtk 2) (R L if) 94.9
AL 96. 3
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Fig. 3 Action confusion matrix on the KTH dataset
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Table 2 Action recognition results on the ADL dataset

TRk SEH TR EE/ %
SCHR[16] 70. 0
SCHR[17] 82.7
SCHR[11] 89.0
SCHRL 18] 91.0
SCHRL13] 96. 0
X F77: 1) (HOG-HOF) 86.0
X 2) (i Xt ) 90.7
A3 98.0

answerPhone 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.007

chopBananar .00 0.00 0.00 0.00 0.00 0.00 0.00 0.007

dialPhonero.07 0.00 0.00 0.00 0.00 0.00 0.007
drinkWaterf0.00 0.00 0.00 0.00 0.00 0.00 0.00
earBananar0.00 0.00 0.00 0.00 0.00 0.00 0.007
eatSnackf0.00 0.00 0.00 0.00 0.00
lookPhone bookt0.00 0.00 0.00 0.00 0.00

peelBananar0.00 0.00 0.00 0.00 0.00

useSilverwaref0.00 0.00 0.00 0.00 0.00

write Onboardr0.00 0.00 0.00 0.00 0.

o G (o) <
95@«;/'»10%%‘
A AA R RN
% % % 2% % 4 % 5 Q
Z 2% % % 2 2 2
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Fig. 5 Action confusion matrix on the ADL dataset
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