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Abstract 
  

The recent advancement in the field of Information and Communication 

Technology (ICT) gained more attention of researchers towards security 

aspects of video surveillance systems. A video surveillance system consists 

of security cameras installed in the monitoring area. Image enhancement in 

terms of noise reduction and background object detection has become one of 

the most challenging processes in the field of video surveillance systems. 

The presented paper surveys the state of art video surveillance technologies 

which detects complex background of an image very efficiently and poses 

cost and computational effectiveness. The in-depth investigation towards 

design constraints also ensures the effectiveness of the proposed study to 

formulate significant approach towards more efficient electronic surveillance 

systems product design for Make in India purpose.  

 

Keywords: Electronic Surveillance, Object Detection, Image 

Enhancement,Security, real time events. 

 

1 Introduction 
 

The surveillance helps in monitoring of real time events of a particular 

area. The primary function of the surveillance identifies the suspicious 

actions. The visual surveillance is more adopted system that offers better 

surveillance. The main stages of processing in an intelligent visual  
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surveillance system are: moving object detection and recognition, tracking, 

behavioral analysis and retrieval. These stages involve the topics of machine 

vision, pattern analysis, artificial intelligence and data management. 

The recent interest in surveillance in public, military and commercial 

scenarios is increasing the need to create and deploy intelligent or automated 

visual surveillance systems. In scenarios such as public transport, these 

systems can help monitor and store situations of interest involving the public, 

viewed both as individuals and as crowds. Current research in these 

automated visual surveillance systems tends to combine multiple disciplines 

such as those mentioned earlier with signal processing, telecommunications, 

management and socio-ethical studies. Nevertheless there tends to be a lack 

of contribution from the field of system engineering to the research [1] [2]. 

 

2 Existing Technologies 
 

The objective of this article is to collect the examples of research 

happenings in the filed of event handling in surveillance camera [3]. 

 

2.1 Static Surveillance System 
 

 In most of the cases the surveillance camera based systems (SCBS) are 

used as security system. A typical SCBS is made up of many surveillance 

cameras which are installed into the region of monitoring, along with a multi-

zonal video monitor in the monitoring room, and connects each device by 

wired or wireless communication line. Figure 1, illustrates a typical SCBS. 

 

 
Figure 1 Overall Architecture of a Typical Surveillance Camera Based Systems 

(SCBS) 
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The unique benefit by such SCBS system is that multiple locations can be 

observed by a single person but need to continuously watch the multi zones 

in the monitoring screen, which may misfire sometime due to human vision 

threshold. 

 Problem: Observing suspicious event in the background of live 

recording which is not easily identified by the human eyes. 

 Solution Approach:  Define a factor called “complexity”, measure its 

value and compare with the threshold, if more than threshold then the 

background (frame-1) is highlighted and shown more magnified (frame-

2). 

 

Frame-1 Frame-2
 

Figure 2 Event detection (Background (frame-1), event detected (frame-2)) 

 

2.2 Surveillance Camera Systems (SCS) 
 

The main objective of an SCS is to monitor the surveillance of the 

particular area to avoid any illegal or abnormal event against the security. 

The SCS system consists of many cameras employed in various regions.  

A control room is exist which consists of a display unit where the event 

captured by more number of cameras are observed and suspicious actions are 

identified. The architecture of SCS is represented figure.3 [4]. 

 

 
 

Figure 3 Architecture of SCS 

 

The application of the SCS in various fields is increased because of its 

better security surveillance but lacks with coverage of events for narrow 

angles for small area in real time. Figure 2 shows Event detection 

(Background (frame-1), event detected (frame-2)). 
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 Problem: Covering the larger area around 360 degree angle in a shorter 

time 

 Solution: The use of 360 degree camera will help to cover the events of 

larger area in real time applications. 

 

Process 1 Process 2

Process 3

 
 

Figure 4 Frame By Frame Application of 360 Degree Camera 

 

In figure.4, process 1, indicates the original image, process-2 takes the 

panorama of the original image and process-3 identified area of motion.   

The study intended to design a temporal air quality monitoring prototype 

embedded with surveillance camera [5].  

 Problem Focused: To reduce the air pollution concentration during the 

expansion of modern industrialization and urbanization.  

 Approach Adopted: The study developed a novel concept which 

incorporates the state of art reliable video surveillance technology for 

monitoring temporal patterns of PM10 concentration in the air. The 

experimental testbed has been simulated using internet protocol (IP) 

network which captures the particle information from air to provide 

warning alarm to human.  Thus they can protect themselves from the 

prolonged exposure to adverse effects caused by these particles in the air.  

The following figure 5 shows the procedural operations associated with 

the proposed system.  

 

Air Quality Monitoring System
 

Figure 5 the Digital Image Frame Captured By IP Camera 
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 The study of Khan et al [6] proposed a novel frame based super 

resolution algorithm to ensure image reconstruction using surveillance 

camera.  The proposed model basically used to enhance the video image 

quality captured by a surveillance system. It also doesn’t require any explicit 

motion estimation to produce imagery evidence. The following model shows 

how the proposed algorithm performs de-noising of LR images considering 

training set of low resolution (LR) images of surveillance camera to convert 

it into High resolution (HR) image using anisotropic approach(fig 6).  

 

 
 

Figure 6 LR Image to HR Grid Conversion by Proposed Model 

 

The experimental outcomes show that the proposed method works 

efficiently during the presence of defusion and noise reduction filters.   

A numerical analysis on developing 200mm diameter infrared 

surveillance camera has been introduced by Hwang et al. [7]. The proposed 

approach basically adopted current state of art design and manufacturing 

technology. The performance of the surveillance infrared camera model is 

significantly improved considering various factors such as low cost, low 

volume, thermal stability, light weight etc.  

The proposed model incorporates an optimization procedure with 

annealing method. The procedure operations are highlighted in the following 

figure 7.  
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Figure 7 the Optimization Model 

 

3 Present Research Work 
 

This section presents discussion of all the existing significant research 

techniques towards enhancing the performance of the wireless surveillance 

system. It also introduces the state of strategies to detect the invading 

object/movement in complex background.  
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The conventional state of art real time active tampering approaches are 

found less effective in detecting the suspicious features associated with 

Camera Tampering.  

Real-Time Active Tampering Detection of Surveillance Camera and 

Implementation on Digital Signal Processor is in [8]. 

 

3.1 Automatic Camera Tampering Detection 
 

The recent advancement in the field of digital image processing requires 

much more attention towards camera tampering detection for wide area 

surveillance systems. Due to tampering, a real-time surveillance and security 

cameras lack the ability to detect suspicious object/events from the public 

venues.  It has been observed that most of the conventional tampering 

detection mechanisms adopted passive approaches which further results in 

many inconveniences i.e. witnessed more often, video surveillance systems 

are left unattended during any types of major issues.  The conventional state 

of art real time active tampering approaches are found less effective in 

detecting the suspicious features associated with Camera Tampering.   

 Problem Formulation: The state of art techniques in conventional 

surveillance systems suffers observing, whether tampering has occurred 

in real time security cameras or not. 

 Less efficient passive approaches sometimes overlook a major 

problematic situation or event, which cannot be easily understandable by 

human perception. 

 Solution Approach: Defined a mathematical approach which identifies 

camera tamper detection considering significant edge difference 

notations and histogram entity factors. It also compares the current event 

frame and the previous event frame to compute the objectified edge 

information.  The following fig 8 shows the proposed system model. 

 

 
 

Figure 8 System Model 
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The algorithm is basically implemented on TI DAVINCI DM6437 DSP 

testbed. The experimental outcomes show that the proposed model achieves 

94% accuracy in various tampering detection cases.  

 

3.2 Camera Calibration Tool 
 

The current research trends towards video surveillance systems for the 

suspicious event and object detection are prevailing nowadays.  Camera 

calibration information refers to a set of properties such  as camera position, 

orientation and focal length settings tends to provide a scene knowledge 

about the suspicious object/event detection and tracking [9].  

 Problem Formulation: Less complex and efficient Object detection 

using specific geometric features.  

 Solution Approach:  An efficient camera calibration tool has been 

theoretically designed, which doesn’t require any calibration objects for 

the detection of suspicious feature from an image. It conceptualized 

vanishing point extraction, which can be easily obtainable from any real 

time parallel structures e.g. light poles, buildings etc.    

The following figure 9 highlights the proposed systematic approach.  

 

 
 

Figure 9 Proposed Camera Calibration Scheme 

 

The proposed study also presented various results obtained from different 

types of surveillance cameras.  

The proposed study also presented various results obtained from different 

types of surveillance cameras [10]. 

The camera calibration technique makes a visual surveillance system 

significantly more efficient towards better human object detection and 

tracking. The calibration properties of a camera and its position with respect 

to ground plane formulate a foot head homological aspect.  It also helps in a 

mapping of each image field points with the expected human head 

coordinates.  
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 Problem Formulation: Scrutinizing a human object standing in 

different location of a ground plane in an efficient way which basically 

avoids the human object recognition utilizing camera scene geometry.  

 Solution Approach: A novel methodology for estimating different 

standing positions of a human object on a floor plane has been designed. 

The method incorporates automatic camera calibration and foot-head 

homology to compute several positions coordinates of a human object 

standing at different locations of a floor plane.   Hence, the calibration 

model establishes different fiducially points by objectifying a human 

body, intervened as a target object. The following figure 3 represents the 

proposed foot-head homology estimation by computing dynamic human 

object detection.  

 

 
 

Figure 10 Proposed Foot Head Homology 

 

 The above fig. 10 shows the estimation of foot print marks by 

formulating RMS residual error and focal length estimation. The study 

incorporates a comparative analysis in between three different types’ 

methods (proposed, VP-homology, 8pt-homology) to compute focal length. 

The RMS and pixel values obtained from evolution of above stated 

algorithms are shown below in table 1. 

 
Table 1 Performance Metric 

 

  SEQ1 SEQ2 SEQ3 

Proposed  RMS 

foc. 

length 

10.6 

757 

7.5 

707 

12.3 

684 

VP-homology RMS 

foc. 

length 

16.3 

6748 

- 

Image 

15.0 

644 

8pt-

homography 

RMS 14.5 19.7 20.4 
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The experimental outcomes show that the proposed camera auto 

calibration model is very much feasible to implement and install into any 

kind of security surveillance systems.  

 Video surveillance has attained much attention of the researchers in the 

field of crime investigation and anticipation. However, human eyes 

intervention for detecting any suspicious activity of a human object using 

video surveillance systems poses many constraints [11].   

 Problem Formulation: Early detection of any crime by observing a 

complex and wide public place and different suspicious movements in a 

real time scenario.  Installation of surveillance systems into vast region at 

lower cost. 

 Solution Approach: Introduced a mobile surveillance system based on 

mixed integer linear programming. It also obtains an optimum traveling 

route by computing respective visual angle and visual distance. The 

proposed model also depicts cost effectiveness and also ensures efficient 

optimum patrol course generation for surveillance systems.  

 

 
 

Figure 11 Proposed Surveillance System 

 

The above fig 11 shows a tentative architecture of the proposed system. 

After experimental evaluation of the proposed method, it is compared with 

the conventional TSP-based method in terms of different performance 

parameters such as number of edges in corresponding graph, execution time, 

number of fixed cameras etc.  The proposed method outperforms the TSP 

based model in determining more appropriate patrol course (visual angle and 

distance). 

Determining the road surface condition has become one of the most 

prominent topics to ensure the safety of pedestrians and car drivers. However 

the road surface can be visible at day time but during night time, it is difficult 

to distinguish the surface conditions [12].  
 



 
 

 

 

 

 

 

 Problem Formulation: Pre-determination and detection of road surface 

condition during night time by conventional security and surveillance 

systems.  

 Solution Approach:  A distinction method of detecting mistrustful 

objects from road surface using video surveillance camera has been 

introduced.  The proposed method utilizes the passing car’s headlights to 

objectify the road surface features and further formulate the conditions in 

terms of parameters like dry, wet with respect to higher accuracy.  

The following figure 12 shows tentative architecture of the proposed 

model.  

 

 
 

Figure 12 Proposed System 

 

The experimental outcomes of the proposed model depict the 

effectiveness with respect to preliminary distinction of road surveillance 

consolidation 

 

3.3 Energy Aware Video Encoding 
 

The large scale deployment of video surveillance systems demands 

efficient video encoding as well as very low power consumption during 

surveillance in a particular location [13]. 

 Problem Formulation: Noise reduction and Image quality improvement 

of battery operated surveillance camera.  

 Solution Approach: The study introduced a novel approach which 

further incorporates energy efficient video encoding configuration 

installed in a battery operated surveillance system to reduce captured 

image distortion.  

The proposed system achieves optimal trade-off in providing better 

image quality (2.24-3.78 dB improvement) while satisfying the battery 

constraints.  

Theoretical approach intended to detect faults associated with 

surveillance systems by incorporating fixed point arithmetic operations [14]. 
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As the use of floating point unit into conventional microprocessors and 

microcontrollers lead to a challenging situation due to consideration of high 

memory usage and cost. Thus the existing states of art processors are mainly 

focused towards embedding the fixed point unit with microcontroller 

operations.  

 Problem Formulation: Two different constraints associated with the 

fixed point operations are encountered after evaluating the conventional 

studies such as 1. Precision los and 2. Overflow. Fault detection of 

surveillance camera in a cost effective manner.  

 Solution Approach: The study formulated a fixed point operation to 

measure the frame quality assessments as features. The resulting features 

are further analyzed and process to determine the corrupted frame faults 

among normal ones. The following figure 13 depicts overview of design 

of the proposed system 

 
 

Figure 13 Proposed Design 

 

The experimental outcomes ensure the effectiveness of the proposed 

model in determining the fault detection of surveillance camera using fixed 

point operations.  

The study of Ishikawa et al. [15] designed a high-definition surveillance 

camera controlled system, which can be operated efficiently by mobile 

phones located in remote areas.  The study basically focused on crime 

prevention and disaster prevention using the concept of transmitting captured 

video through a mobile network. The following figure 14 shows that how 

video captured and transmitted through a mobile network or transmission 

medium using efficient transcoder/ camera controlled gateway.  

Face recognition using video surveillance cameras poses many 

challenges due to various parameters such as uncontrolled illumination, 

undefined distance capturing etc [16]. 
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Figure 14 Proposed SCCS for Mobile Phones 

  

 Problem Formulation: Efficient face recognition using video 

surveillance cameras 

 Solution Approach: The study proposed an efficient local mean based 

k-nearest centroid neighbor namely (LMKNCN) algorithm to perform 

and extrusive analysis on surveillance cameras for efficient face objects 

recognition from video files. The following figure 15 illustrates the 

processes adopted for evaluating the proposed model.  

 

 
Figure 15 Proposed LNKNCN approach 

  

4 Conclusion 
 

The proposed study surveyed the significant conventional approaches 

introduced till date to enhance the possibility of efficient object/movement 

detection using video surveillance systems. It also highlights various 

significant approaches adopted to extract suspicious features from an image 

object. It also perform an in depth investigation to highlight the exposure and 

insight of the conventional video surveillance system design and 

development. The study also shows how cordially    the state of art 

techniques enhances the quality of an image.  
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