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Abstractــــ Surveillance cameras are video cameras used for the purpose of observing an area. They are often connected to 

a recording device or IP network, and may be watched by a security guard or law enforcement officer. In case of location 

have less percentage of movement (like home courtyard during night); then we need to check whole recorded video to 

show where and when that motion occur which are wasting in time. So this paper aims at processing the real time video 

captured by a Webcam to detect motion in the Scene using MATLAB 2012a, with keeping in mind that camera still 

recorded which means real time detection. The results show accuracy and efficiency in detecting motion. 
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I. Introduction 
Surveillance cameras can be an effective technique to protect public safety and detect or deter criminal activity. 

Surveillance cameras are increasingly being installed inside and outside of public buildings (in elevators, hallways, entrances, 

etc.), on streets, home, highways, in parks and public transportation vehicles. [1] Now a day, it is seen that surveillance 

cameras are already prevalent in commercial establishments, with camera output being recorded to tapes that are either 

rewritten periodically or stored in video archives. To extract the maximum benefit from this recorded digital data, detect any 

moving object from the scene is needed without engaging any human eye to monitor things all the time. Real-time detection 

of moving regions in image sequences is a fundamental step and critical task in many vision applications. [2][3] 

Motion detection is usually a software-based monitoring algorithm which will signal the surveillance camera to 

begin capturing the event when it detects motions. [4] Most image-processing techniques involve treating the image as a two-

dimensional signal and applying standard signal-processing techniques to it. The video captured by the camera is being 

processed by the MATLAB program that helps in motion detection. [2] Frame difference used in this paper, which calculates 

the differences between 2 frames at every pixel position and store the absolute difference. It is used to visualize the moving 

objects in a sequence of frames. [5] This done according to threshold value whiles the video recorder still work. 

 

II. System Methodologies 

The propose system uses MATLAB as environment to detect motion in real time video as shown in flow diagram below: 

 

 
 

Fig. 1 System Flow Diagram 

A. System Steps 

The system starts by clicking button “start preview” which will start to preview video captured from webcam attached to 

the system, if any motion occurred; then the system will start to capture images of that motion and save it in a previously 

selected place. The process of detection occurs by taking two sequenced frames (for example frame1 and frame2 after 

converting them to gray) and compares to find the mismatching between them according to a specific threshold which will be 

described later. The Graphical user interface will be like figure (2) which also contains two buttons to pause and resume the 

video capturing. 
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Fig. 2 System GUI 

 

The comparison starts between frame 1 and 2 then frame3 and 4 and so on, thus by using this method there is no reference 

image or background of detection which is compared sequentially with all video frames; so this proposal system can be 

applied in any place. 

 

B. Noise Removal 

The main idea behind the motion detection algorithm is by filtering the frames based on algorithms.  Most cameras 

produce images with a lot of noise, so motion is detected while there is no motion.  Erosion filter is used to remove random 

noisy pixels in order to get only the regions where the actual motion occurs. [6] 

 

C. The Outputs 

The output images that indicate the motion have names to the date and time when mismatch occurs. This option will give 

efficiency to the system because, by using it the user will not be forced to check the whole recorded video to find any 

suspicious motion instead of going to the specific date and time. Additional to this, error that indicates the motion will be 

added to the saved image in the upper-left corner. After completing all these processes; the system returns to the capturing 

video to find another mismatch between frames. 

 

D. Error Threshold Value 

By choosing the appropriate value for threshold, the detection of motion will be more accurate and neglects all suspicious 

motions, ones we select a value (approximately between 0.5 and 2), then a computation will take place as shown in figure (3). 

 

 
Fig. 3 Error Threshold Process 

 

When two frames are added to the system, if the frame error (which is the ratio of mismatching) is less than error 

threshold, this means that there is no motion or there is but too small to detect. On the other hand if frame error is greater than 

error threshold, then there is a motion needs to be detected. 
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III. Experimental Results 

The proposed system was tested in a home courtyard on person movements in two cases: afternoon and night with four 

different values of error frame thresholds (1, 1.3, 1.5 and 2) and by using 2MP webcam already exists in DELL laptop. The 

results showed during afternoon, threshold 1 detects all the movements of person in the scene with some errors (additional 

images with no motion), while 1.3 and 1.5 generate few number of sequenced motions without errors, threshold of 2 finds 

only one image from the same sequenced motion. The results are shown in figure (4). 

 

Fig. 4 Testing during afternoon with different values of threshold 

 

In the second case where the experiment occurred during night with a good lightening condition, the same 

happened; but with more number of images compared with the previous case in all threshold cases due to light effects as 

shown in figure (5). 
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Fig. 5 Testing during night with different values of threshold 

 

IV. Conclusions and Future Work 

After trying human motion (slow and fast) with different error threshold values for the same motion; the results show 

that the appropriate value is between 1.3 and 1.5 especially if several motions (medium changes) occur in the scene; this will 

give less number of saved images that contain false or wrong detections. If the case and the threshold are not standard; we 

can specify a threshold according to our location that we want to monitor. 
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Future work can be directed toward following issues: 

 Select or mention the object that moves during the scene. 

 Focusing on person detection and neglecting some motions detection like wind effect on objects. 

 Generating and saving a video that contains a motion and stops with the end of it. 
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