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 The scope of the proposed system includes edge detection and tracking of the moving 

objects to perform efficient video compression especially for video surveillance 
applications. Moving edge detection is based on the background model which is 

automatically generated by a modified self organizing mapping method. The mapping 

process is performed without prior knowledge of the involved patterns. The idea 
consists in adopting biologically inspired training methods for moving edge detection. 

Static edges provide a hint for the boundary of the moving objects furnish information 

of on which area has motion. Using the knowledge of moving regions, it allows 
performing low complexity motion estimation. Block based moving edge classification 

is further adaptable for video compression than a frame based approach that needs to 

find the block position and edge types requires additional computational complexity. 
The simulation result verifies the performance of the proposed low complex video 

compression framework and is realized with simulink blockset. Qualitative results are 
obtained with the proposed method to detect true moving edges. The proposed approach 

is compared with other modeling techniques and reveals experimental result, both in 

terms of detection accuracy and processing speed. A edge detection using modified self 
organization mapping approach is proposed for video compression technique to 

improve coding efficiency. The increased in PSNR obtained in simulation result shows 

that the proposed technique achieves significant improvement in performance. The 
performance improvement with PSNR value is due to the identification of true moving 

edge detection by neuronal mapping with proper integer transformation. 
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INTRODUCTION 
 

 Network bitrates continue to increase (significantly in the local area and somewhat less so in the wider 

area), high bitrate connections to the home are commonplace and the storage capacity of hard disks, flash 

memories and optical media is greater than ever before. With the price per transmitted or stored bit continually 

falling, it is perhaps not immediately obvious why video compression is necessary (and why there is such a 

significant effort to make it better). Video compression has two important benefits. First, it makes it possible to 

use digital video in transmission and storage environments that would not support uncompressed video. These 

kinds of applications fundamentally need a low power and low complexity encoder in order to operate on power 

limited devices. Of course, apart from coding computational complexity, the coding gain of a compression 

algorithm plays a vital role in determining its practical usefulness. Therefore, much research has targeted 

reasonable coding gains at the same time as keeping complexity low. However, the challenge comes in finding 

the optimum trade-off as the dual requirements of coding gains and low complexity are not comfortable bed-

fellows. Thus the encoder proposed in this paper consists of the moving edge detection (Guo Yanying et al 

2010) (Gang Li et al 2009). The moving edge detection function block detects not only moving edges but also 

removes false moving edges using modified kohonen mapping approach (Yong Zhu 2009). 
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1.  Related Work: 

 Sang Hyun Kim et al (1991) proposed a moving edge extraction method using the concept of entropy and 

cross-entropy, in which the cross-entropy concept is applied to dynamic scene analysis. The cross-entropy 

concept provides enhancement of detection for the dynamically changed area. The result of cross-entropy in the 

difference picture (DP) is combined with those of entropy in the current frame so that effectively extract moving 

edges are extracted. Also proposes the moving edge extraction method by combining the results of cross-

entropy and Laplacian of Gaussian (LoG). A robust and effective block edge pattern based content descriptor in 

DCT domain was proposed by Jianmin Jiang et al (2008). This content descriptor was constructed by a run-

length edge block histogram with three patterns including horizontal edge, vertical edge and no edge. The 

features are low-cost computing suitable for real time implementation, robust to orientation changes and operate 

in compressed domain. Extensive experiments support that the content descriptor is effective in describing 

visual content, and achieves superior performances in terms of retrieval precision and recall rates. 

 It is evident from critical review of literature that exhaustive research work has already been done by 

several researchers to improve the performance of video compression system using moving edge based 

techniques. 

 Further, neural network training algorithms for edge preserving video compression technique were studied 

to improve the performance of the system by predicting moving objects. 

  

2. Proposed Method: 

 This approach aims to obtain the moving edges that keep the user attention in accordance with a set of 

predefined features. Highly desirable moving edge detection through modified kohonen self organizing mapping 

approach is constructed with background model to automatically adapt to changes in a self-organizing manner 

without prior knowledge (Youlin Gu 2010) (Bajpayee and Kaur 2009). The proposed approach defines a method 

for the generation of an active attention focus to monitor dynamic scenes for surveillance purposes. The idea is 

to build the background model learning through a self-organizing manner with different background variations. 

Based on the learnt background model through a map of motion and stationary patterns, modified kohonen 

based mapping algorithm can detect motion and selectively update the background model (Chen et al 2010) 

(Xiaobo et al 2010). The neural network is organized as a 2-D flat grid of neurons similar to SOM approach, 

which allows producing representation of training samples with lower dimensionality. Simultaneously, it also 

preserves topological neighborhood relations of the input patterns (nearby outputs correspond to in close 

proximity input patterns). Each node computes a function of the weighted linear combination of incoming 

inputs, where the weight resembles neural network learning (Usama et al 2010) (Bosch et al 2009). The set of 

weight vectors is called a model. An incoming pattern is mapped to the node whose model is most similar to the 

pattern, and weight vectors in a neighborhood of such node are updated. Consequently, the network behaves as a 

competitive neural network that implements a winner take-all function with an associated mechanism. Each 

incoming sample is mapped to the nearest weight vectors to a suitable distance measure, and its neighborhood 

weight vectors are updated. The entire set of weight vectors act as a background model in support of background 

subtraction to categorize moving edge pixels. 

 

2.1 SOM Architecture: 

 Self-Organizing Map is a special category of artificial neural networks which are based on competitive 

learning. The objective of the SOM is to transform an incoming signal pattern of arbitrary dimension into a one-

or two-dimensional discrete map (Ohtani and Baba 2001). In this study SOM technique is introduced to classify 

and detect true moving edges for achieving higher rate of video compression with reduced complexity for video 

surveillance services. The SOM is an unsupervised learning algorithm; it does not give us direct information on 

the actual physical classification of the data samples. It clusters and classifies the moving edge details or 

boundaries of the objects based on the set of attributes used. The general topology of SOM architecture is shown 

in Figure 1. 

 

Training Algorithm: 

 Initially, the weights and learning rate are set. The input vectors to be clustered are presented to the  

network. Once the input vectors are given, based on the initial weights, the winner unit is calculated either by 

Euclidean distance method or sum of product method. Based on the winner unit selection, the weights are 

updated for that particular winner unit using competitive learning rule (Bosch et al 2009) (Bajpayee 2009) 

(Wong et al 2009). An epoch is said to be completed once all the input vectors are presented to the network. By 

updating learning rate, several epochs of training may be performed. 

Step1:  Set topological neighborhood parameters. 

              Set learning rate, initialize weights 

Step2:  Proceed step 3-9, while stopping condition is false. 

Step3:  Proceed step 4-6 for each input vector X. 
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Step4:  For each j, compute squared Euclidean distance. 

 
2

( ) ij iD j W X   

Where i=1 to n and j=1 to m. 

 
Fig. 1: SOM general topology. 

 

Step 5: Find index J, when D(j) is minimum. 

Step 6: For all units J, with the specified neighborhood of J, and for all i, update the weights. 

( ) ( ) ( )ij new ij old i ij oldW W X W     
 

Step 7: Update the learning rate. 

Step 8: Reduce the radius of topological neighborhood at specified times. 

Step 9: Test the stopping condition. 

The map formation occurs in two phases: 

(i) Initial formation of correct order 

(ii) Final convergence 

The learning rate is updated by 

( 1) 0.5 ( )t t    

 

3. Simulation Results: 

 Experimental results for moving edge detection based video compression using modified kohonen mapping 

approach is produced for several video sequences. Fig. 2 and 3 conveys clear picture of original video sequence, 

detected edge sequence and reconstructed sequence. Fig. 4 depicts the bitrates versus PSNR of the proposed 

system for hall monitor sequence for various compression techniques. This portrait that moving edge detection 

using modified kohonen mapping approach outperforms KTA inter and DISCOVER codec in terms of higher 

PSNR values. Fig. 5 reveals frame number versus number of encoding bits/frame and frame number versus 

encode time respectively for hall monitor sequence. Default parameters for good classification rate depicted in 

Table. 1. Training error convergence rate is shown in Fig. 6. To measure accuracy, different metrics were 

adopted; namely precision, recall, figure of merits or F-measure (F1) and similarity. Recall or detection rate 

gives the percentage of detected true positives as compared to the total number of true positives. Performance 

measures of the proposed moving edge detection using mapping approach is displayed in Table .2. 

 

 
 

Fig. 2: Edge detected and Reconstructed News Reader Sequence. 
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Fig. 3: Edge detected and Reconstructed Hall Monitor Sequence. 

 
Fig. 4: PSNR versus Bitrates for hall monitor sequence. 

 
 

Fig. 5: Number of encoding bits/frame, encoding time versus frame number for hall monitor sequence. 

 

 The simulation results verify the performance of the proposed low complex video compression framework 

and are realized with simulink block set. Qualitative results were obtained with the proposed method to detect 

true moving edges. All tests were performed with GOP size 8 and one I-frame per every seven P-frames. GUI is 

created to visualize the effect of functional blocks of the proposed method. Moving edge detection based video 

compression using modified kohonen mapping approach is implemented in MATLAB simulink block set. Dead 

zone block TH is adjusted as 40 to get true edges in addition to successful reconstruction. Further, DCT is 
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introduced to obtain moving edges; nonetheless it does not generate severe complexity due to its integer 

transform. The increase in PSNR value is due to the identification of true moving edges by neuronal mapping 

with proper integer transformation. The algorithm needs a lot of neurons to produce good results. A more 

number of iterative tests prove that require to be small to observe good classification rate. Three layer 

perceptron is implemented with the entire set of data and it converges quickly to a 100% classification rate in 

less than 500 iterations. 

 
Fig. 6: Training error convergence rate. 

 
Table 1: Default parameters for good classification rate.  

Layers α(Alpha) Classification Rate(%) 

2 0.10 33 

3 0.10 76 

3 0.05 93 

3 0.01 100 

 
Table 2: Performance measures of the proposed moving edge detection using Modified Kohonen Mapping approach. 

Measures Accuracy 

Recall 0.97 

Precision 0.98 

F1 0.98 

Similarity 0.96 

 

4. Conclusion: 

 A moving edge detection using modified kohonen mapping approach is proposed for video compression 

technique to improve coding efficiency. PSNR is enhanced by 1.56dB and 4dB compared to KTA inter and 

DISCOVER codec respectively. The increased in PSNR obtained in simulation result shows that the proposed 

technique achieves significant improvement in performance. The performance improvement with PSNR value is 

due to the identification of true moving edge detection by neuronal mapping with proper integer transformation. 
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