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Abstract  

 

Moving Object Detection is one of the key research 

areas of Image processing. In this regard many 

researches are underway to provide a novel approach 

to detect moving object with less space and time 

complexity. This paper, outlines the novel approach to 

detect high speed moving object with frame 

interleaving in frame differencing operation and 

clustering based compression for frame and 

background modeling to reduce the time complexity for 

frame differencing operation.      

 

1. Introduction  
Moving Object Detection emerged as a one of the key 

area of research in video surveillance system. the rapid 

growth of the video surveillance system with compact 

device using embedded system leads to further research 

on moving object detection with less complexity. many 

researcher are working on developing a novel approach 

to detect moving object with less space and time 

complexity. The frame rate is the key concern in many 

moving object detection techniques. adapting a high  
frame rate, yields to better capture of continuous 

sequence but due to high frame rate leads to more 

number of frame comparison operations[3]. Hence 

before reaching the frame containing movement of 

object, many frames prior to that needs to verified even 

if there is no movement of object on those frames. 

system takes more time to detect moving object and 

consumes more resources on comparisons of frames, 

though not containing any movement of object on those  

 

 

frames. the low frame rate consumes less time and 

consume less resources to perform frame comparison 

operation to detect moving object but if object moves 

with a high speed than the frame rate, such kind of 

object will not be noticed in frame differencing 

operation. there exist a tendency between high frame 

rate vs. low frame rate with its own merits and 

demerits. some of the existing methods for moving 

object detection are broadly classified into Background 

matching, Temporal Differencing and Optical Flow.. 

 

1.1 Background Matching:  
 

Background matching is one of the primary technique 
used to detect the moving object. In background 

matching, fixed background image frame will be 

compared with frames of video sequence by doing 

subtraction operation. difference in subtraction 

operation identifies the foreground pixels. the threshold 

will be set to minimize the false positives due to 

climate change and lighting and water rippling effects 

on the background and foreground. the slight changes 

in background due to water rippling and tree waving 

and climate change makes false positives in foreground 

pixels leads to selective or adaptive background 

matching algorithm[1].  

 In adaptive background method, the 

background frame will be keep on replaced by the 

frequent interval. the selective background in frame 

comparison reduces the false positives due to slight 

Sunil Kumar S et al ,Int.J.Computer Technology & Applications,Vol 3 (4), 1583-1586

IJCTA | July-August 2012 
Available online@www.ijcta.com

1583

ISSN:2229-6093

mailto:santhosha.rao@manipal.edu


variation in fixed background due to climate change, 
tree waving and water rippling and light effects. there 

are many methods are available to select a frame for 

background, some of them are  

 Running average 

 Median average  

 Mixture of Guassian average 

 

1.2 Temporal Differencing 
In temporal differencing emerged as a enhancement to 

the primary method Background matching to detect 

moving object. instead of comparing fixed background 

frame with other frames of videos, temporal 

differencing method compare pair of frames in 

sequence to detect the moving object. 

 

1.3 Optical Flow: 
 In optical flow method, flow of an pixel will 
be computed along with its velocity during frame 

comparison. velocity of pixel movement leads to 

identification of moving object and prediction of object 

movement in which direction, comparing that section 

pixels for further detection of moving object. 

 

 

2. Proposed Method 

 
2.1 Background Modeling   

Background image will be modeled for compact 

frame differencing operation. In background modeling, 

instead of comparing all the pixels of background 

frame with current frame, only the selective or feature 

based pixels of background frame will be compared 

with corresponding pixel in the current frame. some of 

the methods used for background modeling are feature 

based extraction and clustering, which reduce the time 

required for frame comparisons operation to detect 

moving object. 

 

2.1.1 Proposed method for Compression of Frames 

 
Background frames along with frames in video 

sequence will be compressed using neighborhood pixel 

as shown below. 

 

 
 

 

 

 

 

 

 

 

 

 

 

Fig1: Original Uncompressed Frame 

 

2.1.2 Compression using neighborhood Pixel 
pixels of original frame are divided into two 

category 

A - pixel involving in addition operation as a 

compression of other pixel. 
B - pixel considered for compression using other 

pixel.  

in simple terms B Pixels corresponds to  all the 

pixels in odd position in alternative rows. 

for example, let us consider a 5X5 matrix, where 

array index starts from 0 not from 1. then  

B pixles are in postions 

a[0][0], a[0][2], a[0][4] 

a[2][0], a[2][2], a[2][4], 

a[4][0], a[4][2], a[4][4] 

a pixel will be considered for compression, if the 

corresponding pixel is not involved in compression 

computation of addition for any other pixel 

compression[5]. 

 if a pixel is involved in addition operation as a part 

of compression of any pixel, such pixel will not 

considered for compression on itself. 
in the above example 

a[0][0]=B, since it's a pixel considered for 

compression, which is in odd position i.e 1st position. 

 and its neighborhood pixels are  

a[0][1]+a[1][0]+a[1][1] = 15 

 

a[0][1]=A, since its involved in compression of  

a[0][0] and present in even position. it will not be 

considered for compression. 

 

a[0][2]= B and neighborhood pixels are 

a[[0][3]+a[1][1]+a[1][2]+a[1][3]=30 

 

a[0][4]=B and its neighborhood pixels are 

a[0][3]+a[1][3]+a[1][4]=23 

 

entire second row will be skipped in compression 
operation, since all its elements involved in 

1 2 3 4 5 

6 7 8 9 10 

11 12 13 14 15 

16 17 18 19 20 

21 22 23 24 25 
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compression of some pixels. process will continue for 
third row pixels and fifth row pixels. the final 

compressed image pattern is shown in fig b. since the 

addition operation is involved in computation of 

compressed form of pixel. each pixel value in 

compressed form  dependent on its neighborhood. 

Hence any variance in the compressed pixel depends on 

variance on its neighborhood.   

     

 

 
 

 

 
 
                    Fig1: compressed Frame 
 

the compression of frames leads to consume less time 

to conclude that whether there is any movement of 

object. due to compression, subtraction operation 

consume less time and if subtraction operation is less 

than the threshold, it concludes that there is no 

movement by consuming less time comparing to 

comparison operation on uncompressed frames. this 

reduction in time leads faster processing of frames, if 

there is no movement and consumes less resources. if 

subtraction operation is greater than the threshold 

concludes that there is a movement, leads to further 
analysis of foreground pixel of moving object by 

performing comparison operation on previous 

uncompressed frames. 

This compressed frames will be compared, if there is 

any change or variance greater than the threshold 

concludes the movement of object. then actual 

uncompressed frames will be compared for better 

extraction of foreground analysis of moving object. 

 

2.2 Illustration of Proposed Method  
 the proposed method incorporates the high 

frame rate with frame interleaving in frame subtraction 

operation along with the above specified novel 
approach of clustering based compression for 

background and frame modeling. Instead of comparing 

every frame in sequence, interleaving gap will be set 

for the frame comparison. the compressed background 

frame model will be compared with the first frame in 

the video sequence, if the difference is less than the 

specified threshold, then instead of comparing next 

frame in sequence, compressed background frame will 

be compared with the first frame after the specified 

interleaving gap by skipping previous frames prior to 

that frame. Again if the frame comparison with 

currently selected frame after interleaving gap is less 

than the threshold, then the process follows to compare 
next frame after the next interleaving gap by skipping 

frames prior to that current frame. As the other aspect, 

if the frame comparison exceeds the threshold indicates 

the movement of object. if the object movement is not 

clear, then the corresponding uncompressed 

background frame will be compared with the previous 

uncompressed video sequence frames in the interleave 

gap prior to that current compressed frame. this process 

follows until it finds the moving object. 

 

6. Steps in Proposed method 

Note:  CBF(x,y,t) - compressed background 

frame at time t 

 C_I(x,y,t+1) - compressed video sequence 

frame at t+1 (ith frame) 

Step 1: Setting Frame Rate and Interleaving gap 'i' 

Step 2: Compression of Background Frames and 

video sequence frames 

Step 3: if CBF(x,y,t) - C_I(x,y,t+i)  Frame > 

threshold then 

 { 

 while BF(x,y,t) - I(x,y,t+i-1) > threshold  

 { 

 FG=Extract Foreground Pixel and 

combines  

 } 

 go to step 3 

 } 

 

 

 

 

15 30 23 

58 86 72 

55 100 63 
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Fig1: Block Diagram 

 

6. Advantages 

  Objects Moving in High speed will be 

detectable due to high frame rate 

 Instead of comparing all the pixel with 

background frame with current frame, 

only selective pixel by clustering based 

compression of frames reduces the time 

required to compare frames. 

 Consumes less resources during frame 

differencing operation when there is no 

movement of object. 

 Compression of frames reduces the space 

and time required to store and forward 

the frames.  

6.Experimental Results  

We present the experimental results of high speed 

moving object detection using clustering based 

compression and Frame interleaving method. 

Experiments are done by setting different values for 

parameters under different constraints. The following 

table shows the high speed moving object detection, by 

setting the constant speed and verifying the time taken 

to detect the moving object under different scenarios. 

The results shows that, incorporating the clustering 

based compression and frame interleaving method 

takes less time to detect high speed moving object and 

consumes less resources. 

Frame 
Rate 

Compre
ssion 

Frame 
Interlea
ving  

B_Frame F_Frame Time 
Taken 

10 No No 

  

0.18 

10 Yes Yes 

  

0.02 

100 No No 

  

1.23 

100  Yes Yes 

  

0.08 

 

6. Conclusion and Future Work 

This paper outlines the novel approach for high speed 

moving object detection with increased frame rate by 

consuming less resources. the frame rate interleaving 

method enables to choose a high frame rate for moving 

object detection and reduces the tendency between 

choosing a high frame vs. low frame rate for high speed 

moving object detection. experiments shows that  

compressed frame differencing operation consumes less 

space and time requirements. and selecting a value for 

interleaving gap and frame rate keeps on open and it 

depends on the nature of application. Artificial 

intelligence can be incorporated as a enhancement to 
this work to predict the frame movement and 

comparing those predicated frames by skipping 

unaffected frames in frame differencing.  
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