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Abstract

In this work, we present two different methods for analyzing human actions on 3D skeleton images. The
first method is a representation-based solution for human action recognition problem. This method, called the
geometric bag of joints based human action recognition, utilizes the spatial-temporal behavior of 3D skeleton
frames and uses SoftMax regression method to classify human actions.

The other method is a deep neural network-based method. For this method, we designed a Siamese
LSTM-DML network which learns the relationship between actions and recognizes human actions using this
relationship information. For each action, sub-LSTM networks extract the temporal features of human
actions. Using these features, the network is trained with two-way parameter sharing and learns the deep
metrics of actions. Therefore, the end-to-end trainable network can classify human actions. Unlike the other
method, this method is more generalizable and can learn the relationship between human actions.

As a part of this study, we created a GTU Action 3D dataset that contains daily indoor activities and indoor

sports actions. Our methods are tested against Florence Action 3D, MSR Action3D, NTU RGB+D datasets as
well as our own dataset. Also, we compared our methods to related works.
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Figure 1. 3D Skeleton Frames and RGB Images. [1]
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The method is a representation-based solution for human action recognition problem. This method,
called the geometric bag-of-joints based human action recognition, utilizes the spatial-temporal behavior of
3D skeleton frames and uses SoftMax regression method to classify human actions. A new indoor action
dataset is collected by 8 subjects for this Project. This method outperforms the baseline BOW method.

In this method, we pose the 3D human action recognition task as a Deep Metric Learning (DML) [7]
problem which learns a similarity metric between two 3D joint sequence data using deep learning methods.
One can compare two different 3D joint sequences using the automatically learned metric which can later be
used for the classification of the compared sequences. The main advantage of this approach is that; we argue
that it is easier to learn a similarity metric on smaller datasets than learning a classifier because it is possible
to train the DML network with many different combinations of the available sequences.

Experimental Results
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Figure Ill. Overview of Word Selection Phase
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Figure IV. S-LSTM-based Deep Metric Learning Module and Multi-class Classification Module.
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Figure V. Comparison between Siamese-LSTM Module Accuracy and Recognition Accuracy on Florence Action 3D and GTU Action 3D Datasets.
TABLE I. Results on the Florence Action 3D Dataset TABLE I1. Results on the GTU Action 3D Dataset
Methods Accuracy Standard Methods Accuracy
Geometric bag-of-joints 88.00% Geometric bag-of-joints 96.50%
Multi-part Bag-of-Poses [2] 82.00% SOFTMAX 75.99%
Riemannian Manifold [3] 87.04% 1-Layer LSTM 90.21%
Latent Variables [4] 89.67% 2-Layer LSTM 95.47%
Lie Group [5] 90.88% Siamese-LSTM DML 97.06%
Feature Combinations [6] 94.39%
Softmax 61.61%
1-Layer LSTM 76.99%
2-Layer LSTM 72.32%
Siamese-LSTM DML 89.51%
T Kamon, g | PE
C ) 3 —
\é Katman,, - - __\—) -
T . . )
9
— Ketman, - - I ad v
o} : B .
s By C ) — Action
: 4 2 % -
(Q e s o
o N N | [ = 1 B- Class
_g T K, . . ]
o 9
(7]
S P A
C ) 3 —
) Katman,, - - - __\_) -
- H

Figure VI. End-to-end Siamese LSTM Network for Action Recognition.
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