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Abstract- Fuzzy logic is a branch of ‘Artificial intelligence’ which aims at acceptability solutions rather than computation 
one. The research work presented here deals with the problem of tracking an object from a remote place. This task can be 
accomplished using Fuzzy Logic rules, results obtained using fuzzy logic are more precise than any other technique. In 
this technique rules are predefined to obtain the output which means that the technique gives constrained output. This 
work can be done by creating fuzzy inference system [1] and many other similar methods.
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I. INTRODUCTION

The basic aim of this research is to effectively trace out the location of an object which is remotely accessible. This 
motive requires wide knowledge of the technologies such as MATLAB, some concepts of Physics, Digital Image 
Processing, Mathematics and Fuzzy Logic. Fuzzy Logic is applied specifically in this problem because it is very 
effective in calculation of the results that are defined within a range of solutions and can be easily solved and 
computed omitting errors. In the studies taken up by our team, numerous methods to solve the motive to track the 
position of the desired object were studied. The various techniques studied included Background Subtraction[2], 
Color Segmentation[3], Color Space Conversion method[5], Image Thresholding [2] etc. The overview of this topic 
is that it helps to give a precise location and a range of outputs giving many solutions and then obtaining the 
fuzzified output to suit our forte. The main process is to take the input, then apply some predefined rules and 
compute the desired output. These outputs can also be compared with some ground values taken from the location of 
performing the experiment and then finding out the errors and difference between the calculated outputs and ground 
truths. Fuzzy logic is a technique which is able to give a range of outputs rather than a crisp one.

Figure1. Basic Model
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Real world input can be any situation which is taken into consideration for position tracking.
For example:-A walking man, a moving ball. To this input some predefined set of rules are applied to obtain a 
fuzzified output which is defuzzified into a single output technically known as crisp output. This paper contains the 
following section II. Fuzzy Logic which explains the concepts and architecture of Fuzzy Logic, it gives a very brief 
description of the Membership functions and its types which is an important concept, III Literature Survey tells 
about the work which we have studied and analyzed to perform achieve this task. IV Methodology, in this we have 
discussed about the methods which are being adopted to find the result and its steps, V Illustration showing the 
methodology and finally VI Conclusion.

II. FUZZY LOGIC

Fuzzy logic is field which is applied to a domain whose outputs are not single valued. Instead of a single value 
output, a range of outputs are obtained and then defuzzified into a crisp output. Fuzzy logic is based on linguistic 
model. Linguistic modelling is the feature in which inputs as well as outputs are represented by language variable 
instead of numeric values. It is a branch which focuses on acceptability solutions rather than computational 
solutions. Fuzzy logic is applied using a system called “Fuzzy Inference System” [1].
The system is divided into three parts:
1. Fuzzification  
2. Fuzzy rules  
3. Defuzzification  

Fuzzification is a process in which inputs which are having a crisp value are fuzzified into range of values. These are 
represented using membership functions. Membership functions are the functions which are used to represent the 
fuzziness in a fuzzy set. The degree of membership function [4] ranges between two values that 0 to 1.
Commonly used Membership Functions are:-

A. TRAPEZOIDAL MEMEBERSHIP FUNCTION-
Trapezoidal membership functions are used to establish a relationship between real-time problem and the considered 
fuzzy rule set. In this we have real-time observations (say A) calculated against 4 fuzzy set parameters (w, x, y, z).
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Figure2. Trapezoidal MFs

B .TRIANGLE MEMBERSHIP FUNCTION-
Triangular membership functions establish a relationship between real-time problem and the considered fuzzy rule 
set. In this real-time observation (say A) calculated against 3 fuzzy set parameters (x, y, z).

Figure 3. Triangular MFs.
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C. GAUSSIAN MEMBERSHIP FUNCTION-
This membership function is defined by the relationship between real-time situation (say A) and fuzzy set

Figure 4. Gaussian MFs.

Fuzzy rules are the predefined rules which are used to direct the output .These are simply If-Then rules which are 
used to obtain the constrained output.
For example:
IF A AND B THEN C

Where A and B are conditions and C is the output needed. This can be implemented using any situation in which 
more than one scenario are being taken into consideration.
The last step that is defuzzification is a process in which the fuzzy outputs are converted into a single valued crisp 
output.

III. LITERATURE SURVEY
Various works have been done on tracking the position of an object these are- Firstly, object is captured through a 
camera and then the object of interest is secluded from it. For tracking any object whether it is a living thing or a 
non-living thing, there are three necessary steps of a process which are followed one after another:
Step-1 Object Identification 
Step-2 Classification Step-3 
Object tracking
Object identification [3] is a process in which object is secluded from its background which would be an aid in 
tracking. Various techniques are present so as to differentiate between an object and its background.
Object identification includes image segmentation which can be performed by:
1. Image Thresholding: It is a process in which a threshold value is set below which every pixel is counted for the 
object and above it, the remaining pixels are occluded or vice-versa.  
2. Morphological operations: These are the operations which are performed to improve in the object quality.  
3. Learning: It is a technique in which some templates are stored in a storage memory so as to match the object of 
interest with the stored features.  
Classification [3]: Predefined rules put the intermediate result into appropriate class.  
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The final step is object tracking [3], in which the identified object’s position is tracked using following techniques:
1.Frame differencing: Inter frame difference is taken so as to track the position.
2. Background subtraction [2]: it is a technique in which background is omitted so as to separate the object of 
interest from rest of the captured thing.  
3. Optical flow: Brightness variations are observed in frames of an image.  

IV. METHODOLOGY

We know position tracking is a tough task to perform since many techniques are introduced in latest scenarios by 
which we can find the position of a remotely located object; heuristic approach and machine learning approach are 
very popular among these. These techniques are very effective though but are time consuming and tough to 
implement. The output which we get from them are not that reliable which we can get using some other methods.
The main procedure for implementing position tracking and fuzzy logic under same umbrella is as follows:-
The diagram shown below gives us a description about how the process of position tracking is reached by using 
fuzzy logic system. The main aim is to get a tracked object of any form and the system should be such that it is 
easily implementable in any situation.

Figure 5. Steps in position tracking

Mainly to start we need a relevant input which can work in our system it can be a video for example, now this video 
is then analyzed using some inbuilt techniques such as machine learning or heuristic approach. The analysis involves 
the identification of the object to be tracked which is the first and foremost concern. After the object is identified the 
next step comes to track it using appropriate method wherein in this research our method is fuzzy logic. This object 
is tracked by in build fuzzy inference system and then the output is obtained. This output is trustworthy since the 
approach is error resistant to some extent.

V. ILLUSTRATION
Object tracking can be used in various ways. One appropriate is in by counting the number of visits in a shopping 
mall. A steering camera can be used so as to track the number of heads in a selected area. The area can be the 
entrance area of a mall. Firstly, object can be identified using above explained techniques and after classification the 
head can be counted as a new entry in the mall. Classification is done so as to assure that only the object of interest 
(human in this case) is counted.
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VI.CONCLUSION

During our research, we found that our problem domain can easily be solved by the fuzzy as it gives a precise 
output. Results obtained are defuzzified into a crisp output. Though, there are various ways to track an object but 
fuzzy suits best for the situation. As there are numerous techniques present for position tracking but fuzzy is 
appropriate as it enhances the understandability by using linguistic modelling. Fuzzy works with machine learning 
that reduces the cost making the task economical as well as feasible. Fuzzy inference system is the main tool 
through which the rules can be applied to the input in order to get the result.
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