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Abstract:  Now a day’s security weak points are increases, for the prevention of attacks need to improve the 

CCTV (Close-Circuit Television) surveillance system. CCTV video image processing is one of the most 

applicable techniques uses of improving the CCTV surveillance system and information security. CCTV traffic 

video image processing is challenging task and required in many areas of where the image segmentation has to 

perform like background subtraction and foreground segmentation and moving object detection,  real-time road 

Congestion detection, road sign, road surface state recognition and also for the traffic counting, speed 

measurement, queue length and vehicle classification. The goal of this paper gives a new direction of innovation 

in the CCTV video image processing in computer vision. 
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I. INTRODUCTION 
 Currently, there are many areas of application where CCTV  video image processing required for 

example background subtraction and foreground segmentation and moving object detection,  real-time road 

Congestion detection, road sign, road surface state recognition and also for the traffic counting, speed 

measurement, queue length and vehicle classification. Video image processing improves the efficiency of 

searching and retrieving the object in video. There are many techniques used for solving CCTV video image 

processing problem. The paper described firstly introduction then related work and problem description, 

comparative study and proposed method and their expected result, application and the last conclusion and future 

work. 

 

II. CLASSIFICATION OF VIDEO IMAGE PROCESSING TECHNIQUES FOR CCTV 

VIDEO IMAGE SEGMENTATION 
A. Pre-Processing  

 The pre-processing is the first step to prepare the video for the next stage. The pre-processing is the 

first step to prepare the video for the next stage. The preprocessing remove image errors, noise introduced 

during the scanning and reading image, improving the quality of an image. The pre-processing steps involve 

color normalization, statistical method, and convolution method. The output of pre-processing would be ready 

for the next stage to perform complicated video sequences processing tasks on the video data.. 

 

B. Conversion to Grayscale  

 After the frame extracted from a video is to modify into grayscale for image processing purpose. The 

image is a collection of the pixel and every pixel defined by three different colors, Red, Green, and Blue. The 

method that will converts a color image into a gray-scaled image using equation 1. And figure 1 show the result 

of a color image into the gray image. 

                               0.21R+ 0.71G+ 0.007B                          (1)   
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Figure 1: Conversion to Grayscale 

 

C. Background Subtraction  

 The background subtraction, is the method of removing the background image from the real image for 

the purpose of video sequences processing become simple.it is also known as foreground extraction (car, text, 

human) and used for detecting the moving object, the region of interest etc. After the background subtraction 

output image pixel is represented by O(x,y) and the input image represented by I(x,y) and B(x,y) is used to 

represent for the background image. The equation that used for background subtraction is given by equation 2, 

and result after background subtraction showing figure 2. 

 

 
 

O(x , y) = I(x , y) – B(x , y)                    (2)    

Figure 2: Background Subtraction 

 

D. Image Segmentation  

 Image segmentation is computer vision techniques in which groups sharing the similar properties, for 

example, a group having same color pixels or border and a common shape such as a line, circle or ellipse or 

polygon. Image segmentation further classified as edge detection, region-based classification, thresholding, or 

any combination of these techniques. After the segmentation result shown in figure 3 is the set of classified pixel 

elements. 

 

 
Figure 3: Image Segmentation 

 

E. Image Enhancement  

 Image enhancement is computer vision techniques that improve the appearance of an image. Image 

enhancement is the techniques for adjusting pixel of images; therefore, results are more adjustable for the 

viewer. After the image enhancement results shown in figure 4.   
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Figure 4: Image Enhancement 

 

F. Object Detection 

 In video sequences, Object detection determines the presence of an object, and locations in the image. 

Object detection can be classified into soft detection, which only detects the presence of an object, and hard 

detection, which detects both the presence and location of the object. Object detection is computer vision 

applications include recognition, automotive safety, and surveillance. Object detection is the process of finding 

an object of real-world in video sequences. 

 

 
Figure 5: Object Detection 

 

G. Region of Interest 

 The ROI shows a selected area from video sequences to split frame. It gives more details information 

about an image without changing the view angle. It is sometimes of interest to process single parts of an image, 

leaving other portion unchanged. This is known as region-of-interest (ROI). 

 

 
Figure 6: Region of Interest 

 

III. LITERATURE SURVEY 
In this section discuss the different type of CCTV Video Image processing techniques.  In the last 

decade, there are different methods introduced which are based on Artificial neural network and evolutionary 

algorithm for CCTV Video Image processing. Our proposed survey work is focused on CCTV Video Image 

processing. There are different CCTV Video Image processing techniques which are used in last decade.  

 Jittima Varagulaa, Panit-a-nong Kulpromaa, Toshio ITObb, ―Object Detection Method in Traffic by 

On-Board Computer Vision with Time Delay Neural Network‖ The proposed algorithm for vehicles to detect 

objects, which can be considered obstacles that are real obstacles or fake obstacles, for example, a painting and 

text on the road and algorithm is efficient for to detect obstacles of various sizes, shapes, and colors, which is 

not restricted to the vehicles, objects or pedestrians. The author suggested that method used for object detection 
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on CCTV traffic video can be extended to detect the object in bad weather situation such as fog and rain and 

also extend for the detection of moving object detection [3]. 

Jiandong Zhao, Hongqiang Wu, and Liangliang Chen, ―Road Surface State Recognition Based on 

SVM Optimization and Image Segmentation processing‖ The proposed method based on SVM algorithm and 

image segmentation processing technology, the author suggested video image processing techniques for road 

surface state recognition. The method extends for recognize road surface conditions and image recognition. The 

extended method has accuracy for recognition of hybrid road conditions and different lighting conditions [4]. 

Kh Tohidul Islam and Ram Gopal Raj, ―Real-Time (Vision-Based) Road Sign Recognition Using an 

Artifical neural network.‖ The author proposed method for detection and recognition target object and road sign. 

The system has limitation that signs obscured by other vehicles or trees may not be recognized [5]. 

Vandta Tiwari, Deepak Choudhary and Varun Tiwari,―Foreground segmentation using GMM 

combined temporal differencing‖ The proposed method used for detecting the moving object in a CCTV video. 

The proposed work used for Gaussian mixture model for Background subtraction and temporal differencing for 

foreground segmentation. The method can extended for relegating difference object class to detect concrete 

target [6]. 

Li Wei, Dai Hong-ying, ―Real-time Road Congestion Detection Based on Image Texture Analysis‖, the 

author proposed method used for real-time road Congestion detection Based on Image Texture analysis. The 

proposed method based on image texture feature extraction and texture analysis and used to human-computer 

interaction for set vehicle area. This method faster than the background training method and more suitable to the 

select area of interesting. Author also estimated vehicle density by texture features. The authors suggested this 

method merged with road video surveillance system to provide fast and reliable road information to the traffic 

management system [7]. 

Ye Li , Fei-Yue Wang ―Vehicle detection based on And–Or Graph and Hybrid Image Templates for 

complex urban traffic conditions‖ the author proposed method for vehicle detection using AOG and HITs 

approach to solving the vehicle obstacle problem in an urban traffic situation. In this method construct an AOG 

to represent the vehicle object in an urban traffic situation, and then fill the parameters in the AOG, and 

distinguish the vehicles by using a bottom-up approach. The proposed method does not give attention to the 

night traffic situation and detection of side-view vehicles [8]. 

Riza Atiq bin O.K. Rahmat ―Vehicle detection using image processing  for traffic control and 

survellance system‖ The proposed method based on the computer vision algorithms for traffic counting, speed 

measurement, vehicle queue length and vehicle grouping. The algorithm has some limitation that the first main 

reason for the error during the daytime is for walker passing through the detectors causing the locator pixels to 

interchange and to detect vehicles of the same color with that of the road surface. .The proposed method can 

extend by using a high-performance computer system, and multimedia video blaster as the image grabber and 

color CCTV camera [9].  

Giuseppe Guido, Alessandro Vitale, Frank F. Saccomanno, Vittorio Astarita, Vincenzo Giofrè ―Vehicle 

tracking system based on videotaping data‖ The author explored the effect of the number of GCP(ground 

control points), camera viewing angle and the deflection angle on the accuracy of the detected vehicle and they 

were examined, two different geo-referencing models and the results suggest that the projective transformation 

model have better accuracy than the linear affine model. The  method results suggest that the camera viewing 

angle did not have a significant effect on tracking error and the deflection angle was found to have a significant 

effect on this error for the angles chosen. The proposed method can extend for Error detection in the video 

image processing algorithm is caused by camera placement (height and offset distance) and by the deflection of 

the line of sight with respect to the roadway. The accuracy of proposed video image processing algorithm can be 

improved by using new modules or subroutines bypassing some limitations, such as the impossibility of tracking 

vehicles along a curvilinear segment [10]. 

Y. Dupuisl, P. Subirats1 and P. Vasseur, ―Robust Image Segmentation for Overhead Real Time 

Motorbike CountingThe proposed a  method to segment and classify vehicles from CCTV  video traffic images. 

The proposed method is a combination of the MoG algorithm and processed Laplacian images. This 

combination setup to handle cast shadows that usually combined different vehicles into a single spot. Then, they 

also show that simple features can be used to distribute these spots. The performance of proposed algorithm is 

highlighted on various traffic lighting conditions and video. The proposed algorithm was not able to deal with 

evening and night time and not be efficient to deal with densely congested situations. The method can extend 

focused on adding more vehicle classes to the classifier. They wish to improve the algorithm to be able to deal 

with evening and night time and also for tracking strategy in order to deal with densely congested situations 

[11]. 

Xiying Lia,, Yongye Shea, Donghua Luo, Zhi Yua, ―A Traffic State Detection Tool for Freeway Video 

Surveillance System‖ The proposed method used for a detection of traffic state.In this paper, motion analysis 

method is used for detection of traffic state in a surveillance video.The proposed system can automatically 
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analyze three traffic states like congestion and slow speed, and smooth speed, which are the main issue in traffic 

management system. The efficiency of a proposed method should be improved for traffic speed and road space 

occupancy estimation and also for calculating adaptive traffic parameter thresholds value [12]. 

Thanh Bui-Minh, Ovidiu Ghita, Paul F. Whelan, and Trang Hoang ―A Robust Algorithm for Detection 

and Classification of Traffic Signs in Video Data‖ The author proposed algorithm for traffic sign recognition. In 

this method, color image segmentation is used for traffic sign reorganization with respect to color and shape 

information and Support Vector Machine for traffic sign classification. The author does not give address 

description and recognition of route confirmation traffic signs.  Because the traffic signs are not standardized 

and they are not used to regulate the traffic. The proposed method will be extended for the implementation of 

traffic sign tracking algorithms that can be used to enhance the confidence of the traffic sign recognition and 

also for recognition of a larger set of traffic signs and on the automatic identification of the traffic lights [13]. 

Yen-Lin Chen, Bing-Fei Wu, Hao-Yu Huang, and Chung-Jui Fan ―A Real-Time Vision System for 

Nighttime Vehicle Detection and Traffic Surveillance‖ The proposed algorithm is an efficient method for 

nighttime vehicle detection and tracking system for determining and classifying moving vehicles for traffic 

surveillance.  

The technique is applicable when dealing with different illumination conditions, traffic flows, and road 

environments for nighttime traffic surveillance.  

The experiment result shows that proposed algorithm does not perform well on detecting vehicles 

under traffic congestion conditions, and many occlusions and misdetections occur when they are closely moved 

by a large amount. 

The proposed algorithm can be extended for vehicle type classification function and integrate machine 

learning techniques for classification on multiple features. It can also be extended for classification capability 

for vehicle types (buses, trucks, lorries, motorbikes.) [14]. 

Now discuss the comparative study of different video image processing techniques which is based on 

Artificial intelligence and evolutionary approach. In this comparison discuss different method and its advantages 

use. 

 

TABLE I COMARATIVE STUDY OF DIFFERENT VIDEO IMAGE PROCESSING TECHNIQUES 

Year  Method used Parameters Advantages 

2017 Artificial neural 

network 

(Histograms of 

Oriented 

Gradient (HOG) 

and Time Delay 

Neural Network 

(TDNN)) 

97.33% Accuracy  The algorithm for vehicles to detect objects, 

which can be considered obstacles that are real 

obstacles or fake obstacles. The method is efficient 

for to detect obstacles of various sizes, shapes, and 

colors, which is not restricted to the vehicles, 

objects or pedestrians. 

2017 SVM(Support 

Vector 

Machine) 

algorithm and 

PSO (Particle 

Swarm 

Optimization) 

algorithm 

Recognition 

accuracy of a 

single state is 

upto 90%, and the 

recognition 

accuracy of the 

hybrid state is 

>=85%. 

The proposed method using   SVM algorithm and 

image segmentation processing technology, the 

author suggested video image processing 

techniques for road surface state recognition.  

2017 Multilayer 

artificial neural 

network (ANN) 

and Hybrid 

color 

segmentation 

algorithm 

Average of 

99.90% accuracy 

The   algorithm used for detection and recognition 

target object and road sign. 

2017 Gaussian 

mixture model 

and temporal 

differencing 

Precision 

value=99.3% and 

Recall 

value=97.3% 

The proposed method work on detecting the 

moving object in a CCTV video. The proposed 

method using Gaussian mixture model for 

Background subtraction and temporal differencing 

for foreground segmentation. 
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2016 Image 

processing 

technology 

Accuracy  99% Method for real-time road Congestion detection 

Based on Image Texture analysis. Image grayscale 

relegation, and gray level co-occurrence matrix 

calculation and feature extraction, vehicle density 

is reflected by energy and entropy is obtained from 

vehicle area. 

2015 And–Or Graph 

and Hybrid 

Image 

Templates 

Precision 

value=99.3% and 

Recall 

value=97.3% 

An algorithm used for a vehicle detection which 

based on an And–Or Graph (AOG) and Hybrid 

Image Templates (HITs). In this method AOG, the 

vehicle object is partition into different parts of the 

vehicle by up–down and left–right division to 

reduce the impacts of vehicle occlusion. 

2015 Image 

Processing 

algorithms 

Coefficient of 

determination 

(R^2) two data 

sets are 0.99 

during day time 

and 0.89 during 

night time. 

The algorithm based on the image processing 

techniques for traffic counting, speed 

measurement, queue length and vehicle partition.  

2014 Video extraction 

algorithm 

 The method   explored the effect of the number of 

GCP (ground control points), camera viewing 

angle and the deflection angle on the accuracy of 

the detected vehicle and they were examined, two 

different geo-referencing models and the results 

suggest that the projective transformation model 

have better accuracy than the linear affine model.  

2014 MoG algorithm 

and Laplacian 

images 

Motorcycle 

detection Rate 

97.7% 

The proposed method is used to segment vehicles 

from CCTV   video traffic images. This is a 

combination of the MoG algorithm and processed 

Laplacian images. The robustness of proposed 

algorithm is recommended for various traffic video 

and lighting conditions. 

2013   The proposed method an efficient traffic control 

system by detecting and counting the vehicle 

numbers at various times and locations. 

2013 Motion analysis 

method 

Accuracy ratio 

during daytime is 

more than 85%, 

and state 

detection result is 

30 seconds. 

Method used for a detection of traffic state and 

used for detection of traffic state in a surveillance 

video. The system can automatically detect three 

typical traffic states like congestion and slow 

speed, and smooth speed, which are the main issue 

in traffic management system. 

2012 Support Vector 

Machines 

Accuracy 87.6% 

of sign detection, 

99.2% of traffic 

sign classification  

and 86.7% overall 

traffic sign 

recognition 

New approach for traffic sign recognition. In 

which involve color image segmentation for 

validation of the traffic sign candidate regions with 

respect to color and shape information and Support 

Vector Machine for traffic sign classification.  

2011  Automatic 

multilevel 

histogram 

thresholding and 

clustering 

Accuracy 96.% of 

detection rate 

The proposed method for vehicle detection and 

tracking system for identifying and classifying 

moving vehicles in traffic surveillance. Method 

used for different illumination conditions, traffic 

flows, and road environments for nighttime traffic 

surveillance. 

 

PROPOSED METHOD 

The proposed algorithm will develop and implement A Novel algorithm for video image segmentation 

which used video image processing and artificial intelligence. A investigate the applications and improvements 
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in the field of video sequences segmentation. The following proposals can be taken forward during the tenure of 

the research work.  

The proposed a method which will work in all types of situation night time, evening time and heavily 

congested area. 

Extended to detect the object in bad weather condition such as fog and rain and also extend for the 

detection of moving object detection. 

The method should be work for side-view vehicles, and the system gives very accurate results.  

The proposed method using the artificial neural network and different image processing techniques for 

CCTV video image processing according to the situation.  The proposed method will be able to detect and 

classify all the vehicles on the road and should help in solving problems like traffic rules violations and different 

lighting conditions. 

 

A.  Proposed Algorithm Steps 

Step 1: Get the data i.e. CCTV video from the surveillance camera  

Step 2: Apply moving object detection algorithm based on artificial neural network method 

Step 3: Extract the moving object and store it in database 

Step 4:  Identify types of situation like night, evening time and heavily congested area and also bad weather 

condition such as fog and rain   

Step 5: Based on situation apply different image processing techniques  

Step 6:  compare the results with the already available algorithm and save the best one in a database. 

B. Expected Output  

Using the proposed algorithm following outcomes is expected in due course of literature survey and the 

processed video sequences are posted as follows: 

. Video frames are blurred can be segmented with nice quality and frames with clear boundary would be 

extracted.  

. Only clear foreground video sequences would be left and information of the pixels which reside in the 

extracted boundaries.   

. The proposed method gives better result in the night time, evening time and heavily congested area. 

. The accuracy of proposed system should be 99.9% expected. 

 

C. Proposed System Flowchart 

 

 
Figure 7: Flowchart of Proposed System 
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IV.  APPLICATIONS 
Following are some application area where the proposed system will work  

 System design, video image processing, edge detection, traffic queue detection, background subtraction,    

database management, Face recognition. 

 To monitors human activities and analysis to detect unnatural behaviors. 

 To traffic control and transportation, traffic sign detection and recognition, motion detection, fingerprint 

detection. 

 For People tracking, and driver-assistance system and moving object detection. 

 Security system and military applications 

 Automatic people counting, access control, flow control, and attention control. 

 

V.  CONCLUSIONS 
This paper has investigated the recent development of CCTV video sequences processing, which is 

based on image processing techniques and Artificial intelligence. The proposed novelty is as follows. First, 

proposing artificial neural network based approach which will work on CCTV video sequences. Second, we 

proposed digital image processing techniques for features extraction of moving object and the last using 

concepts of artificial neural network and digital image processing techniques to detect moving object in bad 

weather condition like fog, rainy, and evening time, night time and also for light luminosity.   

The expected experimental results will show using proposed method to detect moving object into video 

sequences, the accuracy could be as high as 99%, and the computation speed is very fast, which could be a 

demand of real-time video processing. The proposed approach would be integrated into road video surveillance 

system and banking video surveillance in the future and provide better results and fast computation. 
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