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Introduction: 
➢ Modern detection algorithms are generally attained by background 

modeling. The difficulty of background modeling is to tackle background 
motions. 

Motivations: 

➢ We conclude that the motions of complex background mainly have two 
properties:   
• Variation of the global background in the space. It is mainly caused by the zoom, 

translation, jitter, etc, of the camera. We refer to it as the spatial property of 
background motion.  

• Variation of the local background in the time. It mainly indicates the dynamic 
elements in background and at different frames, such as river, fountain and bad 
weather. We refer to it as the temporal property of background motion. 

Contributions: 
➢ We propose a new STSOM and train it in two aspects, using the whole 

frames from spatial perspective and using the sequence of a pixel over 
time from temporal perspective. Then we propose a new method based on 
Bayesian parameter estimation to automatically learn the spatio-temporal 
threshold of background filtering. In order to further accurately model the 
complex background, we stack multiple STSOMs to form a deep network 
with a STSOM as a layer. The different parts of complex background are 
accurately modeled by different layers. The dynamic objects are detected 
by filtering out the background layer by layer and the segments are 
increasingly accurate with the deeper layer.  

Self-Organizing Map: 
➢ F(t): the t-th input 
➢ w(t): weight vector 
➢ c: the index of the winner node, 

which is the one with the weight 
vector w(t) that has the smallest 
Euclidean distance from F(t)  

➢ neighborhood function：  

STSOM Deep Network for Dynamic Object Detection : 
➢ A new frame of a video enters into this network and then its dynamic objects will 

be extracted layer by layer till the last output layer. 

➢ Spatial Weight Updating 

➢ Temporal Weight Updating 

➢ Forward Propagation

Evaluation on the CDnet 2014 Dataset : 

Evaluation of Pre-training and Fine-tuning : 

Evaluation of SSOM, TSOM and STSOM : 

Evaluation of Deep Network : 

➢ Learning rule:


