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Abstract – The key uncertainty of the edge detection
algorithm is Threshold decision in image processing. Fuzzy
logic for threshold and generated threshold values are used
for edge detection, the results of this method is compared to
many well known edge detector. However, the value of the
input parameters providing the appreciable results in the
proposed detector is more stable than classical operator.
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I. INTRODUCTION

Edge detection is a very important in low-level image
processing operation, which is used in various higher level
tasks such as motion and feature analysis, understanding,
recognition and retrieval from databases. Four decades of
research work on edge detection has resulted in the
development of a plethora of simple to complex
techniques. An image is defined as a two-dimensional
function f(x, y) where x and y are plane coordinates, and
the amplitude of f at any pair of coordinates (x, y) is called
the intensity or gray level of the image at that point. When
x, y, and the amplitude values of f all are finite, discrete
quantities, then image a digital image. A digital image can
be considered as a discrete representation of data
possessing both spatial (layout) and intensity (colour)
information. The field of digital image processing defines
the processing of digital images by means of a digital
computer [1].

An edge is characterized by an abrupt change in
intensity indicates the boundary between two regions in an
image. It is a local property of an individual pixel and is
calculated from the image function in a neighborhood of
the pixel. Edge detection is a fundamental operation in
computer vision and image processing. It concerns the
detection of significant variations of a gray level image.
The output of this operation is mainly used in higher-level
visual processing like three-dimensional (3-D)
reconstruction, stereo motion analysis, recognition, scene
segmentation, image compression, etc. [2]

Many edge detectors are available in image processing
literature where the choices of input parameters are to be
made by the user. Most of the time, such choices are made
on an ad-hoc basis. In this paper, an edge detector is
proposed where thresholds is performed using statistical
principles. Local standardization of thresholds for each
individual pixel (local thersholding), which depends upon
the statistical variability of the gradient vector at that
pixel, is done. Such a standardized statistic based on the
gradient vector at each pixel is used to determine the

eligibility of the pixel to be an edge pixel. The results
obtained. In this paper, section II describes the automatic
edge detection using fuzzy logic, simulation and result is
described in section III and it conclusions and future
works described in section IV.

II. AUTOMATIC EDGE THRESHOLDING USING

FUZZY LOGIC

Fuzzy logic based automatic edge thersholding
technique is in similar lines of method proposed by dong
et al. [5]. We suggest further modification in the method
as discuss in our algorithm. In this scheme, we determine
multiple edge thresholds for an input image, where the
image is divided into multiple groups based on intensity
histogram of an image. For each group there will be
different threshold. The algorithm steps are as follows:

Step-1: In step 1 pixels are grouped, where the pixel
intensities of each group is defined by two consecutive
strong valleys on the intensity histogram of the image. The
convex hull algorithm [6] is used to find peaks and valleys
from histogram of the image. Also consider the duration
threshold empirically to get proper groups from histogram.
Fig.1 shows Test image and its grouping using convex hull
algorithm.

Step-2: Using fuzzy reasoning process determines the
edge thresholds for each pixel group. We use the three
statistics of a pixel group in determining the inputs of the
fuzzy reasoning process: mode, mean of edge magnitudes
and pixel count. Mode is most repeated value in group.
Edge magnitude is calculated as the method given in [5].
Pixel count is the no of pixels in a group.

Fig.1. (a) Test Image
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Step-3: Apply these inputs of a group to FIS system.
Fuzzy rule base is used from [5].

Step-4: Finally by using these values edges are
calculated by the help of sobel operator.

Fig.1 (b) Groping from mage intensity histogram

III. SIMULATION RESULT AND DISCUSSION

We simulated algorithm using MATLAB (R2010a) for
grayscale images. In convex hull algorithm, we used
maximum no of valleys to four in using convex hull
algorithm for grouping. We used FIS of fuzzy tool box for
finding threshold value for each group. In Sobel’s method
of edge detection, threshold selection is empirical and
varying according to image. For each image user has to
change threshold value manually. We use fuzzy based
automatic thersholding in Sobel method [7] and observed

its effect with automatic threshold value. We presented
result for (256 x 256) standard Test image for automatic
thersholding and comparison of result with MATLAB
version Sobel method without threshold is provided to see
effect of automatic thersholding. The variation in the
gradient vector at each pixel position is estimated using its
variance covariance matrix based on standard statistical
formulae. This variance covariance matrix is used to
standardize the gradient vector at each pixel.

This leads to a statistic, which is used to extract regions
in the image where the gradient magnitudes are
significantly large. Edge pixels are extracted from this
region using algorithms thersholding [3].

There are two ways to evaluate the performance of edge
detectors. One is subjective and other is objective method.
Subjective methods of performance evaluation of edge
detectors use human judgment to estimate the performance
[4].

Where as objective methods use mode, pixel count and
mean of edge magnitude for edge calculating between the
edge detectors image and the original one to determine the
performance of edge detectors.

The comparison between mod, pixel count, mean of
edge magnitude is shown in table 1. Plotting between
these values and groups are also shown in fig 2. According
to plot it is clear that our proposed work have some better
performance in comparison with classical values. In figure
3 it shown that our proposed edge detector using sobel
operator gives better result in compare with the result
shown by classical sobel operator. Our proposed algorithm
can also be applicable to other operator.

Table 1: comparison between classical and proposed values
Group Mode Pixel Count Mean of Edge Magnitude

Classical Proposed Classical Proposed Classical Proposed
1 1 4 0.0286 0.5144 4 5

2 1 139 0.6757 0.0314 80.5 85.5

3 46 35 0.2753 4.6260 23 23

4 32 1 0.0268 0.3986 16 18

Fig.2. (a) Mode comparison Fig.2. (b) Pixel count comparison
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Fig 2(c) Mean comparison

Fig.3. (a) Result of classical operator

Fig.3. (b) Result of proposed operator

IV. CONCLUSION AND FUTURE WORK

Simulation results show that the fuzzy based a
thersholding technique improves the edge image when it is
used with Sobel operator by using our threshold value.
There are some thick edges in the final edge image using
this method. This may be improved by using noise
Suppression step. In future work applicability of this
method with other edge detection algorithm can be
checked.
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