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ABSTRACT:   
 

The detection of moving objects in an image sequence is very important low-level task for many 

computer applications now-a-days, such as video surveillance and traffic monitoring. Many of these 

methods use background subtraction techniques to separate the foreground objects from the 

background. A mere approach in background subtraction techniques named as Temporal averaging is 

modified by overcoming some of the drawbacks for detection of moving foreground objects from a 

nonstationary background.  

The traditional temporal averaging method works perfectly in a stationary background and fails for 

small object detection and nonstationary background. Two types of variants are shown. One is by 

adaptive threshold and other is by adaptive updating speed by pixel difference. The proposed method is 

more reliable, less complex and not very expensive to implement. The comparison of results of 

traditional temporal averaging and proposed method are clearly shown with F-measure analysis. 
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[1] INTRODUCTION  

In recent years, Motion detection is one of the challenges of image processing. But later, there is 

a rapid development in the field of digital image processing which lead to the improvement of 

techniques of motion detection. There are many challenges for motion detection. Some of them 

are Traffic monitoring, video surveillance system in heavily crowded places like shopping malls 

and banks. The existing motion detection techniques require a lot of computational time and a bit 

expensive to implement. So, there is a need for versatile and mere approach with a less cost of 

implementation. 

 

There are many methods existing to detect the moving objects like Kernel Density Estimation, 

Mixture of Gaussians method, Eigen backgrounds method and Background subtraction method. 

As the background subtraction method is one of the most popular methods, simple to implement, 
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effective detection and not so expensive compared to the other methods. We used background 

subtraction method which is also known as foreground detection method. The cameras are 

stationary, the moving objects can be detected by the comparison of the new frame obtained with 

the background and this process is called background subtraction and the scene representation is 

called the background model. 

 

The background subtraction method uses the difference between the current pixel and 

background image to detect the motion of objects. In real-time static cameras, the background 

subtraction method is mainly used to detect moving objects in a video sequence. The captured 

video is processed by a MATLAB program to detect the motion. 

 

 

 

            Figure.1:   Original Image 

 

 

       
 

           Figure.2:   Its motion image 

 

     The existing Temporal averaging method is good at detecting the moving objects in a 

stationary background. To increase the efficiency of the traditional Temporal averaging method 

we have modified it to cover some of the drawbacks to detect the moving objects in a 

nonstationary background.  

[2]  METHODOLOGY 

The proposed methods are shown in two variants those are the following. The first one is 

adaptive updating the speed of background. The other one is adaptive threshold which can be 

given by the user. 

 

Variant (i): The first step of the proposed method is same as in the traditional Temporal 

Averaging Method. The background rate where x, y, 𝜆t is adaptive learning rate. The further step 

is to estimate the difference between the current pixel frame and the background. It can be 

determined as. 
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𝜆𝑡+1(𝑥,𝑦) = 𝜇.  𝑆.𝐷𝑡+1(𝑥,𝑦) 𝑁  + (1 − 𝜇). 𝜆𝑡(𝑥,𝑦) 
 

where  

S: learning rate of the speed of updating x y, 𝜆t   

C: A user set parameter. 

 

     ‘C’ determines the range of  x, y, 𝜆t. N is the dynamic range of the processed signal in levels. 

The method aims to adapt the speed of the updating background when there is a rapid change in 

the false positives or a fast-moving background.  

 

The disturbances for detecting the motion could be the false positives and the windy climate or 

repeating backgrounds. Noise can be cleared by unmoving object subtraction. In the last step, the 

estimation of the foreground mask is done, Mt x, y as same as the above equation. 

 

Variant (ii): In this phase, we make threshold T of the foreground mask Mt(x, y) adaptive for each 

pixel of the current frame. The false positive alarm is prevented by the threshold 𝑇𝑡(𝑥,𝑦)  should be 

greater than Dt(x,y). Pixels that represent dynamic backgrounds assume frequently high levels of 

difference Dt(x, y) . Updating the threshold T for a current frame t at a current pixel location (x,y) is 

given by the rule: 

 

𝑇𝑡+1(𝑥,𝑦) =  (𝜆𝑡(𝑥,𝑦)/𝐶) (𝐷𝑡(𝑥,𝑦) + Δ𝑇) + (1 − 𝜆𝑡(𝑥,𝑦) 𝐶 ) . 𝑇𝑡(𝑥,𝑦) 

 
 

where k j , Dt is the current level of the difference, ΔT is constant threshold summed over the 

current value of  k j , Dt . The function of ΔT is increasing the threshold over the difference and 

reducing the number of false positives pixels.  

 

The other part of the method is same as the proposed Variant i. The background Bt(x,y). is updated 

according to above equation. The absolute difference Dt and the learning rate  x y, 𝜆t are given by 

the below equation. The foreground mask is estimated by the modified equation. 

 

𝐹𝑡(𝑥,𝑦) =  0,𝐷𝑡(𝑥,𝑦) ≤ 𝑇𝑡(𝑥,𝑦) 

𝐹𝑡(𝑥,𝑦) =  1,𝐷𝑡(𝑥,𝑦) > 𝑇𝑡(𝑥,𝑦) 

 
There are also some adjustable set of parameters and user set parameters like learning rate S and 

the parameter C. The C parameter, determines the range of 𝜆. The values of the adjustable 

parameters depend upon the speed of the updating background or the dynamic background, high 

speed of moving corresponds to high levels of 𝜆. 

By executing the videos by changing the values of the set of parameters we can obtain a range of 

values of the parameters where the correct or required output is clearly obtained. 

𝜆 usually varies from 0.1 to 0.001, the C parameter is in range of 0.2 to 0.4 for the most 

successful outcomes. Again, the low levels of 𝜆, C results in the failure of the moving detection. 

 [3] RESULTS AND DISCUSSIONS  

All the videos are processed by using a MATLAB program in the version R2013a. The proposed 

method is tested for three different scenarios. All the videos are set with a resolution of 720x576 
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pixels and with a frame rate of 25 fps. The shooting camera is fixed or stationary for all the three 

videos. But the background is not stationary. The first video is the day light video with traffic and 

a group of cars moving before the signal in a city. The second video sequence is the night 

recorded same location as day video. The third video is a bit different from the above two, where 

some people are moving casually and some with cycle. But it is very windy climate video. The 

detection of moving objects can be effected by the false positive pixels which are not in 

foreground but are mistakenly detected. 

 

The traditional Temporal Averaging Method and the proposed adaptive threshold approach, 

adaptive updating speed method variants are executed and analyzed. 

 

 
 

Figure.3:   Dark Background with Intensity Foreground 

 

 
Figure.4:  Highlighted Motion Objects 

 

An example of the executed day light video footage with the intensity foreground is shown in the 

below image. The same method of execution is done for the night and windy climate videos. 

 
 

Figure.5:  Original Footage and Intensity Foreground 
 

 

The evaluation of performance of the existing method and the proposed methods are compared 

using the accuracy metrics like recall, precision and F-measure.  



 

International Journal of Computer Engineering and Applications, Volume XI, Issue IV, April 17, 

www.ijcea.com ISSN 2321-3469 

 

P. Poornima and G. Rithin Surya SaiNadh  

 

39 

Recall: It is the ratio of detected true positives pixels to the total number of true positives in the 

ground truth. It is also known as detection rate. 

 

Recall = TP/(TP+FN) 

 

Where, TP is the total number of true positives pixels, which are correctly classified foreground 

pixels. FN is the total number of false negatives, which are actually foreground pixels, wrongly 

segmented as background. And (TP + FN) combined sum indicates the total number of pixels 

present in the ground truth. 

Only recall is insufficient to compare and analyze different complex methods, so it is generally 

combined with another parameter named precision. 

Precision: It is the ratio of detected true positives to the total number of items detected by the 

method, which is also known as positive prediction. 

 

Precision = TP/(TP+FP) 

 

Here, FP is the total number of false positive pixels, these pixels are actually background pixels 

which are wrongly classified as a foreground. And (TP + FP) combined sum indicates the total 

number of detected pixels from the output mask. 

 

F-measure: It is the harmonic mean of Precision and Recall values, also known as Figure of 

Merit. It can be written as. 

 

F-measure = (2* Recall * Precision)/(Recall  + Precision) 

 

The value of F-measure varies between 1 and 0. Which are the higher and the lower values 

respectively. 

 

 
Fig.6:  Recall-Precision. 

 
 

The adaptive Temporal averaging and the classical temporal averaging are implemented for the 

two variants and then the results are compared. The F-measure is calculated when the foreground 

image is subtracted to a ground truth image. 
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Fig.7:  F-measure of learning rate 𝜆 – Variant (i). 

 

 

In the first video footage that is in the day light the adaptive threshold method is more accurate 

by 1% than the traditional. The difference in accuracy is minor because in daylight there are no 

change in any conditions, as the light will be dominated by the sunlight so no dynamic 

background will be available. The variant(i) is more accurate than the other variant in the first 

video footage. 

The next video that is in the night footage the adaptive threshold is more accurate that is 4% 

improvement is shown in the F-measure than the classical temporal averaging method. This is 

because of the dynamic background effect, low contrast and non-constant lighting conditions due 

to night effect. The proposed method adapts the change in background very fast than the existing 

method and also the reduction in false positives is observed. Thus, there is increase in F-measure 

and precision. 

In the third footage that is the windy climate, the adaptive threshold method stood in the first 

place as the weather condition is windy there are waving trees in the video sequence. The 

resulting false positives are very low and there is an increase in F-measure nearly a 5% than the 

traditional temporal averaging method. 

 

 
Fig.8:  F-measure of learning rate 𝜆 – Variant(ii). 
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The second variant, adaptive threshold method is executed and the results are compared. The 

number of false positives are minimized and the adaptive threshold value is high. Thus, precision 

increases and recall decreases. So, the F-measure is a trade-off between these two parameters. 

 

 

 [4] CONCLUSION 

     Using this method, we can not only adapt to sudden illumination changes but also slow 

changes are updated. The method requires less computational power, versatile, robust and less 

complex than the classical Temporal averaging method. Hence, Adaptive temporal averaging 

method justifies that the maximum performance of the method depends on the proper set of its 

parameters. In the results the F-measures are compared and shows that the proposed method is 

more accurate than the existing methods where a dynamic or non-stationary background is 

present. 
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