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Abstract— Closed-circuit television (CCTV) is the use of 

video cameras to transmit a signal to a specific area, on a 

restricted set of monitors. This technology is being used for 

supervision in areas such as banks, airports, hospitals, and 

shopping malls etc. The installation of the CCTV helps to 

avoid crime and may assist in the solution of cases, 

influenced by the need for increased security. Smart video 

surveillance systems are proficient of enhancing situational 

awareness up to great amount. In planned system we have 

stated, Smart CCTV technology, which reviews the 

circumstances and alert the administrator directly and 

respond immediately. This project makes use of OpenCV 

library to capture camera images and detect intrusion using 

image comparison technique (block based background 

subtraction method). In this technique, a captured image has 

been divided into the standard sized blocks and then, only 

the required block of the earlier frame image is restructured 

in real-time. Once the comparison is completed and an 

interruption is found, it sends the video from server to 

distant administrator over android phone. Administrator can 

then take suitable action and feasible safety measures. We 

have designed the detect ability for a moving object region 

by rapidly creating a background image even if it is difficult 

to click a background image or we do not have the template 

image prepared in advance. It is also superior for 

observation of many places at the same time with only a 

single CCTV system since it is particularly suitable for 

sudden scene changes. 
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I. INTRODUCTION 

Closed-Circuit Television widely known as CCTV is being 

used at various places for surveillance purpose. Before the 

invention of CCTV security systems, public were using 

security alarms. These alarms have been a crucial part of 

many homes and offices. Nevertheless, people are currently 

using the CCTV systems as they are superior to the security 

alarms. You can therefore monitor your premises from the 

gate to where you are by looking at a monitor installed in 

one of the rooms. The systems consequently keep criminals 

away, making them look for easier targets. This system 

makes the examination process accurate. This is made 

possible by the fact that there are cameras which capture 

images. When inquiry begins, the image recorded by the 

security system can be used to uncover the suspect. Since all 

the events are recorded, there is strong proof and justice can 

be done effortlessly. Even though there are security guards 

working round the clock but the installment of such devices 

will further improve the safety of the building. The cameras 

will always work making them efficient and consistent. This 

is unlike having human security guard who can sometimes 

take sick days. 

It is crucial to take security seriously in this 

century. It is not just industry and money-making properties 

that need good security but it is our residence too. With 

crime increasing and robbery very frequent place, it is very 

vital to consider the existing security options and choose one 

that is the best fit for you. It is also not unusual to see 

household CCTV installed to check on your maid while 

working a far away at your office particularly when there is 

suspicious treatment by your maid to your family members 

such as little kids, toddler or the elderly. You can simply 

supervise on your PC anytime at your office to ensure there 

are no misdoings at your house. This system mainly concern 

to employees who work in customer service. These people 

are justifying interacting with all manner of customers. A 

few might be peaceful and thoughtful while others might be 

aggressive. When aggressive customers recognize that they 

are being monitored by CCTV cameras, they will desist 

from attacking these employees. The use of CCTV systems 

has been increased and now days they are used to record 

sports actions, bird study, monitoring manufacturing 

production and medical trial. 

II. LITERATURE SURVEY 

There are various methods are discussed as of now for 

motion object detection for different purposes. K. C. Hui & 

W. C. Siu, have discussed Frame Difference Method (FDM) 

that finds moving objects by using the difference between 

the images of the current frame and previous frame within 

the successive frames. FDM has an advantage of being 

resilient to environmental changes but it is inaccurate in the 

detection zone, as the background image used is the 

previous frame from the current point, and it represents the 

background image of the current frame[3]. 

Background Subtraction Method (BSM) that finds 

mobile objects using the difference between the initial 

background image, when any objects are not tracked and the 

frame image when objects are moving; Block Matching 

Method (BMM) that finds a moving object by tracking the 

current frame from the previous frame in the unit of the 

block under the condition in which all the pixels within the 

block have the same motion vector [4]. BSM is sensitive to 

changes in the shooting environment but has the advantage 

of being tolerable in moving object detection. However, 

detecting moving objects, in most cases, is inaccurate due to 

changes in ambient environments, such as noise and 

lighting, when shooting and due to the structural 

disadvantages of the technique [5]. 

This paper shows the result of studying the motion 

detection algorithm, which has advantages of both, FDM, 

which is the typical detection technique, and BSM, to solve 

such problems. We created a background image that is not 

sensitive to changes in the environment by updating the 

background image used in BSM in the previous frame used 
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in FDM in real-time. Thus, we could create a background 

image that is resilient to external environmental factors that 

are considered as noise [1]. If the intrusion is detected, the 

server sends notification to the authorized users via GSM 

mobile phone. A database is preserve that contains the 

mobile numbers of the authorized users that needs to be 

contacted in case of intrusion. The system only responds to 

owners mobile numbers. SMS received from any other 

mobiles will be discarded. Furthermore the communication 

via SMS is password protected [2]. 

III. CURRENT METHODS FOR DETECTING MOTION OBJECT 

A. Frame Difference Method (FDM): 

FDM is a technique to find a moving object, using the 

difference between the frame image at the current point and 

the previous frame image from the information contained in 

each frame taken consecutively in any of the images. This 

technique is typically used in many frame change detection 

applications within the image [6]. FDM finds moving parts 

in the comparison of two sheets of a frame image or three 

sheets of frame one. Formula (3.1) and (3.2) show FDM, 

which uses two frames and three frames, respectively, and 

the image luminance value will be input for the operation. 

Dn (x,y) =1, (|Fn (x,y) - Fn-1 (x,y)|) > tT 

 =0, Otherwise  (3.1) 

Dn (x,y) =1, [(|Fn (x,y) - Fn-1 (x,y)|) > tT] ^  

  [(|Fn (x,y) - Fn-2 (x,y)|) > tT] 

 =0, Otherwise  (3.2) 

Where, n = current frame number; F = Frame 

Image; x, y = coordinates of frame; tT = Threshold value of 

motion area to eliminate noise; D = the image that contain 

the information of area in which motion is detected. 

 Advantage of this method is short processing time 

due to its simple implementation. & limitation of this 

method is that it does not detect all moving objects but 

rather the area of the moving objects. FDM does not 

distinguish all the areas of a moving object. It is not 

sensitive to noise, and can make an error. 

B. Background Subtraction Method (BSM): 

BSM is also used in CCTV and a technique to detect 

moving objects through subtraction from a background 

image for every frame currently being taken after placing 

the background image stored in advance against any of the 

images [7]. Formula (3.3) shows subtraction of image from 

the pre-stored background image using BSM. 

Dn (x, y) =1, | Fn (x, y) – B (x, y) | > tT 

=0, otherwise  (3.3) 

Where, n = Current frame number, F = Frame 

image, x & y = Coordinates on the frame, tT = Threshold 

value of motion area to eliminate noise, B = Background 

image stored in advance, D = Image that contains 

information on the area in which there is motion. 

 This method has fewer changes in the surrounding 

environment over time; the area of moving objects can be 

detected, if the template background image is sufficient to 

represent the current environment. On the other hand, if 

changes in the surrounding environment are rigorous, the 

moving object cannot be detected correctly. BSM has a 

difficulty that the performance can be subjective to how well 

the background image prepared in advance represents the 

one in the current frame. 

C. Adaptive Background Subtraction Method (ABSM): 

ABSM is a technique to detect a moving object by 

calculating the difference between the frame at the current 

point and the reference background image [8]. In this, 

proper updating of the background image over time is used 

to decrease the noise caused by the surrounding 

environment. This method creates the initial background 

image by collecting a series of multiple-frame images and 

creates the image that encloses a moving object region 

through subtraction between the current frame and collective 

background screen over time [9][10]. Formula (3.4) shows 

how to obtain the background image using an adaptive 

method. 

Bn+1 (x, y) = α Fn (x, y) + (1- α) Bn (x, y)  (3.4) 

Formula (3.5) represents how to obtain an image by 

subtraction between the background image drawn from 

formula (3.4) and the current frame. 

Dn (x, y) =1, |Fn (x, y) - Bn (x, y) | > tT 

=0, Otherwise      (3.5) 

Where, n = Current frame number, alpha learning 

rate, x & y = Coordinates on the frame, tT = Threshold value 

of the area in which motion is detected to eliminate noise, B 

= Average color of the background image, F = Color of the 

current frame with R, G, B factors. 

 As discussed above ABSM updates the background 

image adaptively to changes in surrounding environment 

over time and using the color image itself without 

converting to gray-scales. This whole process is very time 

consuming to generate a background image, if there is a 

rapid transition on the screen. 

IV.  PROPOSED ARCHITECTURE 

This project makes use of Open CV library to capture 

camera images and detect intrusion using comparison - 

block based motion object detection method. Once the 

comparison is done and an intrusion is found, it sends the 

streamed video from server to remote administrator over 

android phone. Administrator can then take appropriate 

action and alert local security.  

Architecture of the system would be as follows; 

 
Fig. 1 

Administrator can control the remote cameras using 

following features: 
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1) System can start and stop camera using OpenCV 

functions also video recording takes place using 

OpenCV. 

2) System contain 2 modes which DAY MODE and 

NIGHT MODE in which in day mode only video 

recording takes place and in night mode image 

capturing and comparing with template image takes 

place after detecting intrusion video recording 

takes place. 

3) Image Comparison and Intrusion detection 

comparison- block based motion object detection 

method. 

4) It can store mobile numbers for all the 

administrators / owners who need to be contacted 

in case of emergency. Also User can change 

camera using his mobile phone. 

5) The system plays an alarm after detecting intrusion 

also user can play it again and again using its 

mobile phone. 

6) The system keeps track/log of all the activities. 

Hence detailed record of messages received is 

maintained. Also a detailed track of all the 

activities (intrusion detection, etc.) is also 

maintained. 

7) The system only responds to owners mobile 

numbers. Action received from any other mobiles 

will be rejected. 

V. ALGORITHM USED 

A. Motional Region Detection Structure: 

The new motion detection method we proposed uses a 

technique like BSM. That is, it uses the subtraction between 

the current frame image and the background image. The 

background image used at this time is not a background 

image prepared in advance. However, it creates the 

background screen in real-time when video shooting. The 

motion detection method proposed in this study can divided 

into three steps: 

1) Blocking the input image and preprocessing the 

image by block zoning, 

2) Obtaining the difference image between the 

background image and block zoning, 

3) Updating the background image. 

 
Fig. 2: Motional Region Detection Structure 

In Fig. 2, the initial input image is a TV input 

method proposed in the NTSC standard. This is the YIQ 

method. It is converted to grayscale using following 

formula. Herein, F represents the frame image, and r, g, b 

indicates Red, Green, Blue value, respectively, to the pixel 

corresponding to the position of x and y. The images 

obtained after converting to grayscale are segmented into 

the square block with the entire number of pixels, N. 

Subsequently, the absolute difference image of the block is 

divided in the front using formula (5.1), 

Dn (x, y) =1, | Wn (x,y) - Bn (x, y) | > tT 

=0, otherwise  (5.1) 

(x, y = 0, 1, 2, …, N-1, Where N = window block size) 

Where, n = Number of blocks, W = Block 

corresponding to the current image, B = Block 

corresponding to the background image, D = Value of the 

absolute difference between W and B. 

B. Background Image Update: 

1) One-dimensional array is declared to store each 

difference image luminance change rate by block 

R(n), and initialized to 0. This step is performed 

only once during the first run. 

2) Integer variable C to calculate the degree of change 

for the entire block is declared and initialized into 

0. Here in, C represents the number of blocks with 

a change. For the block difference image (Dn). 

Steps 3 and 4 are performed repeatedly. 

3) The number of pixels that have 1 as a value within 

the block difference image (Dn) is put together. At 

this time, the sum of pixels represents the change in 

the luminance within the block. If it is equal to or 

greater than   Δ t, it is considered to have a change 

in the movement in the block, and the value of R(n) 

increases by 1. In addition, the value of C increases 

by 1. Conversely, if the sum of the pixels is less 

than Δt we consider there is no change, the value of 

R(n) reduces by 1,and all the values of Dn are 

initialized to 0. The image with no change in the 

luminance value in the block is initialized into0 to 

eliminate noise. Herein,   Δt uses an arbitrary 

threshold value i.e. block size N. 

R(n) = R(n) + 1, C=C+1,  

 ∑    ( )         
    

= R(n) – 1,Dn = 0, …, 0, … Otherwise (5.2) 

4) In above formula, if the value of R(n) is less than „-

1‟,the background image of the block is updated. 

Otherwise, it is not updated and remains as the 

previous background image. 

VI. BENEFITS OF PROPOSED SYSTEM 

1) User can operate surveillance cameras on his 

phone. 

2) User can receives the video on his phone from the 

surveillance camera. 

3) The whole system can be implemented in very low 

cost and provides high security. 

VII. CONCLUSION 

Smart surveillance systems significantly contribute to 

situation awareness. Such systems transform video 

surveillance from data acquisition tool to information and 

intelligence acquisition systems. Real-time video analysis 

provides smart surveillance systems with the ability to react 

in real-time. Our system senses the intrusion and sends 
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notifications to authorized persons so that action can be 

taken in response to the intrusion. 
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