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Abstract— Paper reviews the challenge addressed by the 

researchers and work done in the field of video surveillance 

and moving object tracking. Video surveillance is widely 

been used to keep eyes on sensitive areas for maintaining 

security such as in military applications. The major challenge 

is that acquired video may have multiple moving objects of 

different size and shapes which makes it difficult to track 

them. In addition the efficiency of the object tracking may 

vary in the presence of the different velocity gradients for 

moving objects. Therefore many tracking methods have been 

designed to efficiently track the moving objects in the scenes. 

The paper gives a broad classification of the surveillance and 

tracking methods and then reviews each category 

individually. Paper concludes that medical image fusion 

efficiently improves the medical image quality but no fusion 

method works uniformly for different medical imaging 

accusation environments. Use of the an adaptive fusion 

methods with capability of selecting the optimum fission rule 

may improve the enhancement performance. 

Key words: Medical Image enhancement, Contrast 

Enhancement, Image Fusion, Wavelet Fusion, Entropy  

I. Introduction 

For designing a smart intellectual video surveillance method 

it is required to design the efficient moving object detection 

algorithm [1], efficient object classification, and finally an 

efficient object tracking method. Moving object tracking is 

an important element of various video and computer vision 

applications. With the invention of low cost and high quality 

video cameras, the numbers of video applications have been 

significantly increased and forces researchers to take interest 

in object tracking and automatic video analysis fields.  

 
Fig. 1: Steps for video analysis 

As shown in the Figure 1 that video analysis is 

basically a three step procedure:  

1) Desired moving objects detection within the frame. 

2) Tracking the desired moving objects within the video 

frames. 

3) Finally analyzing the paths of tracked object to identify 

their behavior.  

Moving object detection is a most basic step for 

analyzing the captured video. It handles moving objects 

segmentation of from stationary background objects. It 

creates a focus of attention for higher level processing of 

video but also decreases computation time significantly. 

Techniques for object detection are background subtraction, 

temporal differencing, optical flow and statistical models. 

Due to dynamic environmental conditions such as 

illumination changes, shadow of waving tree under the wind, 

the object segmentation is a difficult and considerable 

problem which needs to be handled well for a robust visual 

surveillance system. 

The object tracking is a task of estimating the 

trajectory of an object as it moves from frame to frame around 

the scene. An object tracking methods assigns feature points 

to the tracked objects within video frames. Additionally, 

object tracking can also provide information about the shape, 

area, or orientation of an object by assigning the masks as 

shown in Figure 2. 

Fig. 2: Different object tracing masks 

Object classification categorizes the detected 

objects into pre defined classes based on features such as 

vehicle, human, animal, and clutters. It is required to 

distinguish between objects from each other to analyze and 

track their actions reliably. There are two approaches of 

moving object classification, namely shape based approach 

and motion-based approaches [9]. Shape based method uses 

the objects 2D spatial information, and motion based methods 

uses the temporal features of objects for object classification. 

Detecting natural phenomenon Viz. fire and smoke can be 

considered into the object classification components of video 

surveillance systems. Fire detection and raising alarms forces 

the human operators to take precautions in shorter time which 

may save animals and forests from catastrophic 

consequences. 

           The final step of video analysis is tracking and may 

be defined as the finding the temporal correspondence among 

detected moving objects from each frame to frame. This 

procedure may provide the temporal identification of the 

segmented regions and generates cohesive information about 

the objects in the monitored area such as trajectory, speed and 

direction. The output produced by tracking step is generally 

used to support and enhance motion segmentation, object 

classification and higher level activity analysis.  

II. FUSION CLASSIFICATION 

Tracking a video object may be classify according to the 

demands of applications it is used in or according to the 

methods used for its solution. Whole body tracking is 

generally adequate for outdoor video surveillance whereas 

objects’ part tracking is necessary for some indoor 

surveillance and higher level behavior understanding 

applications.  
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             There are two basic approaches used for tracking 

objects in videos [2]: one is probabilistic and is based on 

matching and the corresponding properties, and second 

method is estimator based and implement the object tracking 

by making use of state or position prediction called motion 

estimation along the time. The broad classification of the 

Object tracking methods is shown in the Figure 3 below 

 
Fig. 3: Classification of the image fusion approaches 

           In probabilistic approach methods based on 

probability filters such as partical filter based object tracking 

[5] and Kalman filter based object tracking [1,2 and 4].  

III. CHALENGES IN OBJECT TRACKING  

Objects tracking in a video is a can be a difficult task to be 

implemented due to presence of the noise since from the 

capturing time of the video frames and information loss due 

to projection of 3D real world on a 2D video frame. Different 

kind of moving object motions can also makes the object 

tracking a difficult task. Objects can move with high speed 

and toward or away the camera. And hand shake during the 

video capturing time may change the relative position of the 

object within the frames and may also cause blurriness. 

Object occlusions due to partial or full shadow of the objects 

may also cause wrong object tracking. In addition moving 

objects may have different complex shapes and may be 

difficult to track. The non uniform illumination during the 

video scene at the video capturing time may also makes the 

object tracking a difficult task. 

There are many reasons because of which tracking 

objects may be complex in nature and difficult to track few 

of them are: 

1) Loos of Information: Sometimes while video capturing 

projection of the 3D world on to the 2D video frame may 

suffer from the loss of information causing error in 

tracking object. 

2) Noise in captured Frames: Presence of sensor and 

atmospheric noises during the time of the capturing may 

leads to blurring in the video frame and may lose some 

rewuired objects features.   

3) The captured video sequences may suffer from the 

random or highly structured systematic errors. The 

random errors are primarily results from camera sensor 

noise, atmospheric instability, and presence of lossy 

compression. While the structured systematic errors are 

caused due to presence of shadows, partial or full object 

occlusions, and independently moving multiple 

foreground objects. The prime goal of object tracking 

problems is to maintain integrity and efficiency of 

solution under the presence of both of these errors. 

4) Temporal variation: present in the image luminance field 

is caused by several factors, including camera motion, 

rigid object motion, non rigid or articulated nature of the 

moving objects to be tracked, illumination and 

reflectance change, and sensor noise. In several 

situations, it can be assumed that the imaged scene is 

rigid, and temporal variation in the image sequence is 

only due to camera and object motion.  

5) Blur: Blur is due to the attenuation of the high spatial 

frequencies in the image, which commonly occurs 

during filtering or visual data compression. Ringing is 

caused by the quantization of high frequency coefficients 

in transform coding. Blur is characterized by a smearing 

of edges and a general loss of detail due to scene 

illumination changes, whereas ringing introduces ripples 

around sharp edges. 

6) Real-time processing requirements.          

Therefore, many assumptions based on the motion 

or appearance of objects may be used to simplify and avoid 

tracking challenges. For example, tracking algorithm may 

assume the smooth object motion constant velocity and 

acceleration based with no random changes. Tracking 

problem can be simplified by having the prior knowledge 

about the size appearance and shape of the objects.  

        Any object tracking method is a combination of the 

object detection and object tracking methods. As already 

discussed, that the Object Tracking methods are classified as 

the Probabilistic methods and Estimator based tracking. 

Therefore this paper reviews both of these categories 

sequentially and independently. 

IV. REVIEW OF THE ESTIMATOR METHODS 

Alireza Asvadi et al. [2] have proposed an object tracking 

method using the adaptive color modelling of objects. They 

have used a three dimensional feature vector in RGB  color 

spaces of each pixel. Method develops the object using the 

quantized histograms of feature points and nebourhods of it. 

The method uses the mean shift algorithm to trsck the objects. 

But due to use of try colour model the method seems to be 

but fuzzy for real time applications. 

Yanfeng Chen et al [6] have presented a method to 

detect vehicles based on the optical flow estimation of the 

feature set or points obtained from the process of the edge 

detection. They have presented a novel method of clustering 

the feature points as the weighted K means optical flow based 

clustering techniques. The method was designed to identify 

the vehicle by the vehicle cluster patterns. Duc Phu Chau et 

al. [12] presented the object tracking algorithms based on a 

tracked target taxonomy. The targets to be tracked are 

classified as the appearance, silhouette of mobile objects and 

Point of interest.  

V. REVIEW OF PROBABILITY APPROCHES 

 Mrithu A. S. et al. [1] have proposed a vehicle tracking 

system using the combination of running Gaussian Average 

patters and the local calculated binary patterns. In otder to 

tracked multiple object they have used the Kalman filtering 

based method. But due to use of multiple combinations the 

method was slightly computationally complicated. 

Sumit et al. [3] have presented a method of real time 

object tracking using the kalman filter they have explained 
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the requirement of the real time object tracking systems. 

Hitesh A Patel and Darshak G Thakore [5] have presented the 

method of moving object tracking. They have used 

background subtraction and Kalman filter for tracking of 

single moving object. But method was specific for single 

moving object in scene. Andrzej et al. [7] have presented a 

method  using 2D chromatic space colour histogram and 

kalman filtering for object tracking application.  

       Wie Niu et al. [10] have proposed a real time 

tracking of multiple persons for video surveillance 

applications. Method uses adaptive background subtraction 

and kalman filter for etracking. Md. Zahidul Islam et al. [9] 

have proposed to use Particle filter for tracking the moving 

object in the video. The proposed Particle filtering method 

has proven very efficient for non linear and non Gaussian 

estimation cases. 

      There are few methods which have used the 

estimator and probabilistic methods combinations such as by 

Eman Ahmad et al. [4]. They have presented a robust 

approach for object tracking using the concept of weighted 

histogram of corrected background for background 

subtraction and detection and also the combination of mean 

shift and unscented Kalman Filter for object tracking but 

method seems to be inefficient under complex environment 

and under multiple moving objects. 

VI. PREVIOUS STUDIES 

Although there are various methods which have used the 

Kalman filter for the object tracking but most of the methods 

have failed to track the multiple moving objects 

simultaneously in the video frame. Such as method of the 

Alireza asvadi et al. [2] have tracked moving object using the 

adaptive color modelling and the mean shift algorithm to 

track the objects. But method needs an initial manual 

observation of the object to be track and therefore can only 

track the object specified by the user at a time and is not 

suitable for real time processing. Few of their tracking results 

are shown here in Figure 4. The results of tracking here is 

corresponding the initial mask size of the [67, 405, 43, 80] 

and is clear from the Figure 4 that man moving is 

corresponding to the same mask. 

 
Fig. 4: Tracking result of test[2] video sequence with single 

moving object identified. 

          While Figure 5 shows the some failure case where 

simultaneous multiple moving objects are there.    

 
Fig. 5: Case of Failure with multiple moving objects tracked 

object by red rectangle, untracked by yellow rectangle. 

 

VII. CONCLUSIONS 

This paper has focused to understand the activities of moving 

objects in the video scene. It has been observed that tracking 

an object is a challenging problem due to complex object 

motion and poor illumination and temporal variation in object 

motion. The challenges are very fertile with respect to many 

applications domains. The efficiency of object tracking is 

essential for efficiency of Video surveillance systems. Paper 

reviews the various methods of object tracking used for video 

analysis and video surveillance and following major 

conclusions are drawn: 

 The kalman filters are widely used for object tracking 

and draw attentions of various researchers. There are 

many application including the Human Detection, face 

recognition , video surveillance, vehicle detection, video 

analysis, path tracking, and in Robotics.  

 Paper concludes that to create a real time visual 

surveillance system with multiple moving objects is a 

still challenging field of research. 

 The efficiency of tracking depends on the efficiency of 

the object detection stage therefore many combinations 

of both stages are designed. 

 Background subtraction and kalman filter combination is 

used for real time applications because of their simplicity 

but there performance is not consistent with different 

kind of moving object motions and environments. 

Therefore, it is required to improve the efficiency of 

these methods. 

 Since most of previous methods are capable to track the 

single object at a time so it is required to develop the 

tracking method capable of tracking the multiple moving 

objects in real time. 

 It is also require evaluating the performance of the 

tracking under the various kinds of object motions. 
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