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ABSTRACT 
 

In this thesis, a surveillance system used to detect dangerous human actions in an indoor 

environment for elder’s home care is proposed. The system operates on color video imagery. 

It consists of four stages: foreground detection, human extraction, posture analysis, and action 

recognition. 

In the first stage, foreground pixels of each image are detected using a statistical 

background model, and grouped into foreground regions through four processes: noise 

eliminating, morphological filtering, connected-component extracting, and hole filling. The 

construction of the background model is based on the k nearest neighbor (kNN) density 

estimation, which is a nonparametric density estimation technique. In the second stage, 

whether a foreground region contains a single person is determined according to the number 

of its pixels and the proportion of its skin color pixels to its pixels. If a foreground region is 

considered as a single person, then a silhouette-based posture analysis is applied to this 

foreground region to estimate the posture of the single person in the third stage. First, shape 

features of the single person silhouette used to represent the single person posture are 

computed. The features are the centroid, the major axis, and the normalized silhouette of the 

silhouette. Then, the posture of the single person is classified into one of seven main postures 

using these features: standing, stooping, sitting with crooked legs, squatting, kneeling, sitting 
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with stretched legs, and lying down/prone. In the fourth stage, we use a posture state 

transition diagram constructed with the seven main postures to recognize human actions. The 

results of the silhouette-based posture analysis are used to implement state transitions. 

According to the state transitions, any human action can be classified into normal action or 

dangerous action. If two successive postures do not have a transition in the diagram, it means 

that a dangerous action occurs. 

In our experiments, we tested 300 human postures for posture estimation. The accuracy 

rate is 86.7%. For human action recognition, we tested four image sequences. All dangerous 

actions in these sequences can be detected accurately. 


