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Edge detection methods reduce the amount of actual operation without compromising the edge quality of the image
under test. In order to solve the problems of poor continuity, low real-time and poor noise reduction ability when
common edge detection algorithms detect image edges. An improved eight-way Sobel operator is proposed, and the
traditional Sobel operator, Robert operator, Prewitt operator, Log operator and Cannny operator perform edge
detection on the original small workpiece image and the small workpiece image after adding Gaussian noise and
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filtering respectively (where the variance of Gaussian noise is 0.02 and the mean is 0). Simulation experiments on
MATLARB platform show that the improved Sobel operator has the characteristics of stronger continuity and better
noise reduction ability, which greatly improves the edge detection effect and enhances the detection and
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identification efficiency of the target workpiece.
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1. Introduction

Classical edge detection operators rely on differential first- and
second-order operators[1], mainly prewitt, Sobel, Robert, Log,
Canny and other operators. However, classical algorithms generally
have shortcomings such as poor ability to digest noise, inability to
extract graphical edges completely, and manual threshold setting. Cai
Xinyue, Zhou Yang and others in China proposed a small object
detection algorithm with super-resolution sharpening enhancement
[2]. While increasing the image resolution, the algorithm effectively
enhances the sharpness of the edges of the image, and can also better
retain the details of the image, and offset the loss of detail by deep
convolution to a certain extent. However, because the image
fragmentation weakens the image characteristics of large targets, the
detection speed of the algorithm is low. Guo Shuwei et al. used a
sensor network to conduct boundary detection of polluted areas[3],
which not only improved the detection efficiency and accuracy
compared with manual handheld devices to detect concentrations, but
also significantly expanded the monitoring range. However, the fixed
monitoring sites are few, the liquidity is poor, and the distribution is
uneven, making it impossible to directly monitor the concentration of
the relevant area in an all-round way.

A foreign Alexander Seaman et al. proposed a target detection
method based on the yolo v3 object detection model[4], which
improves the detection accuracy and speed to a certain extent, but
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compared with the latest yolo v4 and yolo v5 detection methods, the
performance is insufficient and the cost is also relatively high.

Aiming at the shortcomings of the current target workpiece edge
detection method, in order to quickly and accurately detect the edge
of the target workpiece and provide a reliable and high-precision
identification image for the status detection of the target workpiece,
this paper uses five differential operators of Prewitt, Sobel, Robert,
Log, and Canny to carry out the edge detection of the original
diagram and the noise image respectively, and analyzes the
advantages and disadvantages and differences of each edge detection
method, and proposes the target workpiece image edge detection
based on the improved Sobel.

2. Several edge detection operators

Image edge detection [5] refers to the process of detecting points
and line segments from the edges of an image and then outlining the
direction of the edges. Edges appear when the image information
changes, and since outlining the edges of the image requires the edge
points with the same relationship to be connected into edge lines, the
following formula is used to find the edge position and determine the
edge orientation. With (x, y) to represent the position of the current
pixel, f(x,y) for the store gray value, through differential calculation
to obtain the gradient change of the gray image, because the gray
image is a discrete two-dimensional function, differential calculation
of the horizontal x and vertical direction y to obtain the gradient
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change, the calculation formula is as follows:

of f(x+1y)-f(xy)

oX - AX M
of _ f(x,y+1)-f(x,y)
oy Ay 2

The minimum change of image pixels is 1, and , £ is used to
represent the fastest direction of change in the gray value of the image,
representing the gradient of the edge detection operator, and taking
the inverse / can make the tangent function get the gradient direction,
the formula is as follows:

ZVf(x,y)=arctan [gyf] / (%} (3)

The amplitude of the gradient is used to indicate, that is, the
magnitude of the gradient change, as follows:
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The gradient amplitude is expressed in M, simplified (2).
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For any pixel point (X, y) in the image to be detected, you can
determine whether the point is an edge point by setting a threshold
[6], if the edge detection operator calculates the pixel gradient change
amplitude exceeds the threshold, that is, the edge, you can get an
image containing edge information, retain the most important
information features in the image to be detected, eliminate other
unrelated information and greatly reduce the amount of data in the
image.

According to machine vision theory, the human eye to identify the
object first to get the outline, and the computer vision system
therefore imitates human vision to identify the target image, first of
all to obtain the element diagram 1 characterizing the outline of the
target image. Edge detection is the process of obtaining the contour
of the target, which is an important foundation for machine vision,
image analysis and acquisition of target features. It generally includes
smooth filtering, edge detection, threshold segmentation, edge
positioning, edge connection and other steps, as shown in Figure 1,
wherein the first three steps are commonly used edge detection
algorithms.
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detection, the principle of which is to use the difference generated by
the gray value of pixels in a specific area to achieve edge detection.
Since the Prewitt operator uses a 3x3 template to calculate the pixel
values in the region, and the Robert operator has a template of 2x2,
the edge detection results of the Prewitt operator are more obvious in
both the horizontal and vertical directions than the Robert operator.
The Prewitt operator is suitable for identifying noisy, grayscale
gradient images, and its calculation formula is as follows:

101 1 -1 -1
d,=(-1 0 1| d,=/0 0 O 6)
101 11 1

The following is a template for the Prewitt operator, where the
gradient size in the x and y directions at pixel P5 is calculated as g_x
and g v, respectively:

P1 P2 | P3

P4 | PS5 P6

P7 | P8 P9

-1 0 1 -1 -1 1
-1 0 1 0 0 0
-1 0 1 1 1 1

Fig.2. Prewitt operator template

The formula is as follows:

gx:2&:(P7+P8+P9y{P1+P2+P3) 0
of
gyzgz(P3+P6+ P9)—(P1+P4+P7) ®)

The traditional Sobel operator is technically a discrete difference
operator that is used to approximate the grayscale of an image
luminance function.Using this operator at any point in the image will
result in a corresponding grayscale vector or its normal vector.

The traditional Sobel convolution factor is shown in Figure 3:

Edge Edge
image ( com |=—Edge links=—— image ( prec
pleted ) ise )

Fig. 1. Edge extraction flowchart

The Prewitt operator is a differential operator for image edge

-1 0 1 1 5 1
Edge positioning -2 0 2 -1 0 0
-1 0 1 -1 2 1

Fig.3.Sobel operator convolution factor
The operator contains two sets of 3x3 matrices, horizontal and
longitudinal, which are convoluted with the image in a plane to obtain
approximate brightness differences in landscape and longitudinal
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orientations, respectively. If A is used for the original image, Gx and
Gy represent the grayscale values of the image detected by the
horizontal and vertical edges, respectively, the formula is as follows:

10 1
G,=|-2 0 2|xA

-1 01

1 2 1 ®
G,=|0 0 0|xA

-1 2 -1

The Roberts operator is the simplest operator that uses a local
difference operator to find the edge. The edge is detected using an
approximate gradient amplitude of two pixels adjacent to the
diagonal. The effect of detecting vertical edges is better than that of
oblique edges, the positioning accuracy is high, and it is more
sensitive to noise and cannot suppress the influence of noise. The
Roberts edge operator is a 2x2 template that uses the difference of
two pixels diagonally adjacent. From the actual effect of image
processing, the edge positioning is more accurate and sensitive to
noise.

The template for the Roberts operator is as follows:

1 0
G, =
0 -1
(10)
0 -1
G =
Y11 0

For the input image f (X, y) , the target image output after

using the Roberts operator is (X, y) .

) (f(x,y)—f(x+1,y+1))2 .
9(0¥)= +(f(x+1,y)—f(x,y+1))2 "

The LoG operator is an improvement on the Laplace operator. The
Laplace operator is a simple second-order derivative operator, a
scalar with linear, displacement invariance, whose messenger has a
origin of 0 in the frequency domain space. All images filtered by the
Laplace operator have zero mean grayscale. However, the
disadvantage of this operator is that it has an unacceptable sensitivity
to noise, so in practical applications, it is generally necessary to
smoothly filter the image first, and then use the Lattice operator to
detect the edge of the image. This is the background of the 1oG
operator (the final gradient expression is the Gaussian function and
the convolution of the original image, followed by the second-order
differential operator).

Therefore, when designing a convolution template, the symmetry
of the function should be designed to approximate the convolution
effect of the function. Here the convolutional template takes the 5th
order, as follows:

0 0 -1 0 0

0 -1 -2 -1 0
-1 -2 16 -2 -1
0 -1 -2 -1 0
0 0 -1 0 0

Fig.4. Log operator convolutional model

The Canny operator is a first derivative of the Gaussian function,
the optimal approximation operator for the product of the signal-to-
noise ratio and positional accuracy, consisting of the following four
steps:

Step 1: Gaussian filtering of the image

The main role of Gaussian filtering is to smooth the image, reduce
noise, and increase the width of the edges. The Gaussian function is
similar to a normal distribution, and the gray value at (x,y) obtained
after Gaussian filtering is C(x,y), and the gaussian filtered grayscale
value can be obtained by the following formula:

Clxy)= 1= exp[(leyz)J (12)

Step 2: Calculate the gradient amplitude and direction

In the image, gradients are used to indicate the direction and degree
of change of the grayscale values, calculated as shown in the formula.

Step 3: Non-maximum suppression of amplitudes

Non-maximal suppression is used to filter points that are not edges,
to make the edge width as few pixels as possible, to preserve the
points with the largest gradient amplitudes in each direction, and to
set the remaining pixel grayscale values to 0.

Step 4: Double threshold detection and connection edge

Select two thresholds of different sizes, divide the gray value of
the pixel point into three categories, namely pixels that are greater
than the high threshold and below the low threshold between the high
and low thresholds, set the first type of pixel as a strong edge point,
set the gray value to 1, determine the pixel below the low threshold
as a non-edge point, set the gray value to 0, set the pixel between the
high threshold and the low threshold as a weak edge point, and the
weak edge can be determined as an edge when it is connected to a
strong edge, thereby reducing the edge width and ensuring the
continuity of edge detection.

3. Improved Sobel detection operator

Most of the edges of the picture is very complex, the edge direction
is obliquely dominant, horizontal and vertical edges tend to be less,
the traditional Sobel operator is not very accurate on the edge
positioning, resulting in unsatisfactory effects, the edge of the image
is far more than one pixel, the accuracy requirements are often unable
to meet, so the use of improved octoper-based Sobel operator for
detection, consider adding 22.5°, 45°, 67.5°, 112.5°, 135°nd
157.5°six directions of convolution factor As shown in the figure, the
image to be processed is convoluted with these 8 templates, each
template has the greatest impact on the corresponding direction, the
center of the edge detection operator corresponds to the pixel to be
detected, and eight convolution operations are performed, and the
maximum value of the result is the output bit of the point, and the
operation result is an edge amplitude image.
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Fig.5.Improved Sobel operator convolution model

The improved Sobel operator has been increased from the 2
directional templates of horizontal and vertical horizontal and
vertical to 8 directional templates contained in the traditional Sobel
operator to obtain more complete edge information. However, as with
the traditional Sobel operator, for some edge detection information
with noise images added, the improved Sobel operator edge detection
effect is still poor, that is, the noise immunity is still poor. In summary,
this article is improved by setting thresholds. The edge value detected
by the Sobel edge detection operator is compared with the set
threshold T, if the amplitude is greater than the threshold T, the point
is defined as the edge, and if the amplitude is less than the threshold
T, it is 0, that is, the point function g(j,k) is:

_ {Af&Lk)zT

9(i.k)= _ (13)
ol (5.k)<T

In the equation: A is the edge point pixel value, 0<A<255; is the
result of the edge detection output.

Small workpieces on industrial production lines are susceptible to
interference from light, masking, adhesion and other factors when
collecting. Therefore, the selection of threshold T is particularly
critical in edge detection of small workpieces. If the threshold is
relatively low, more noise points will be retained and the edge
detection effect will be reduced; If you choose a higher threshold,
some edges with lower grayscale values are lost, resulting in the
edges of the image not being fully displayed. For small workpiece
images, after the edge detection is performed by using the improved
8-direction Sobel operator, the best threshold segmentation process is
performed on the edge detection image by using the method of
maximum posterior probability estimation to enhance its noise
resistance. Zl(m,n) is used to represent the image after detection by
the Sobel operator, hypothetic

z,(m,n)=x(mn)+y,(mn) (14)

Wherein: the edge part of the original image of the small
workpiece; It is Gaussian white noise with a mean of 0 and a variance
of 0. The detected edge image is a high-frequency component that
obeys the Laplace distribution, and its probability density function

p(a) is

p(a)= \/Elo' exp(—faj (15)

Where: a is the high-frequency component of the image after
improved Sobe edge detection; is the standard deviation.

For signal models based on equation (14), the maximum posterior
probability available is estimated as

z,(m,n)=sgn[z,(mn)]T, |z (mn)>T,
X (m,n)= (16)
0 |z,(m,n)[>T,
Where the optimal threshold is:
T :\/Eo'ylz/o'x (17)

The edge estimation given by equations (16) and (17) is
characterized by: when the amplitude of the edge of the image is
greater than the threshold, the difference between the two is used as
the edge estimate, so as to have a stronger noise reduction function.

In order to obtain the best estimate of the edge signal by equation
(16), the value needs to be determined, so the value of the sum is
calculated separately.

Assuming that the image size is NXN, the values estimated by the
median method are:

_ median[ |z, (m,n) ]

o, 1<m,n<N (18)
' 0.6745

Where median is an operation that takes the median value.

definition
2 _ 2 2

o, =0, +0o, (19)

2 1 «N N,

= z°(m,n 2
021 szmzlznzll( ) (0)
Available
2 2

o, = max(axl -o, ,O) 21)

Substitute the estimate of the sum given by equation (18) and
equation (21) into equation (16) to obtain the threshold T0, which is
the optimal threshold.

Compared with the traditional Sobel edge detection algorithm, the
biggest advantage of the above method is that it can effectively
eliminate noise, retain the real edge of the image after edge detection
as much as possible, and achieve a better edge detection effect.

The main steps to improve the Sobel edge detection operator
method are:

(1) Discrete convolution of the improved 8 direction templates
with the orbital image matrix;

(2) Use the maximum value of the convolution operation result as
the new gray value to replace the gray value of the original pixel;

(3) Using the maximum posterior probability estimation method of
the edge, the optimal threshold TO is selected, and the new grayscale
image is binarized to obtain the binarized image.

4. Experiments and analysis

4.1 Experimental flow

In order to verify the effectiveness of the improved Sobel operator
proposed in this paper, the grasping of small workpieces on the actual
production line is simulated, noise is added to the original grayscale
map and filtered processing is performed, the filtered grayscale image
is obtained, the histogram of the original grayscale image and the
grayscale image after adding noise and filtering is compared, and the
edge detection operators behind the improvement are used to detect
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the edges using 5 classical edge detection operators and the Sobel
operator behind the improvement, and the results are analyzed after
obtaining the data, which verifies the effectiveness of each detection
method. The experimental flow is shown in Figure 6:

Origina
grayscale
image

Noise-cancel
and filter the
grayscale

imahge
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Edge
detection

l

Compare
data

l

Analyse the
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Fig.6.Experimental flow
Take the small workpiece image collected in real time on the
mobile production line as the original image in the format of png, as
shown in Figure 7 as the small workpiece gray scale diagram image:

Fig.7.Grayscale image of a small workpiece
Add Gaussian noise with a variance of 0.02 to the small workpiece
grayscale image, and use Gaussian filtering of the 3x3 template to
process the grayscale image of the noisified workpiece, and obtain
the Gaussian filtered grayscale image as shown in Figure 8:

Fig.8.Grayscale image after Gaussian filtering
4.2 Grayscale image results and analysis

The image edge detection is the use of differential operators to
extract the edge of the image, and the final edge detection result is
expressed as a binaryized image, at this time there are only two kinds
of pixels in the image, the pixel values are 0 and 1, where 0 represents
black, that is, the use of non-edge pixels as a background, 1 represents

white, that is, the edge of the target in the figure, so as to clearly
display the image after edge detection.

The grayscale histogram [7] describes the drawing statistics of an
image, which is mainly used in processing processes such as image
segmentation and image grayscale transformation. Mathematically it
is a function about grayscale, such as let x represent the gray value
(generally 0<x<255), then f(x) represents the number of pixels with
gray value x on an image when x is a specific grayscale, and it should
be noted that the function f(x) here is a discrete function. Graphically,
the grayscale histogram is a two-dimensional graph, with the abscissa
representing the gray value (gray level) and the ordinate representing
the number or probability that pixels with each gray value or gray
level appear in the image.

As shown in the figure is a histogram of two grayscale images,
where the change in gray value and the overall grayscale distribution
are quite different, as shown in Figure 9-b, the grayscale change of
the image after using Gaussian filtering is more gentle, the peak is
around 1400, and the peak before filtering is about 1600.
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Fig.9.Histogram of two grayscale images

Five classical edge detection operators and an improved Sobel
operator were used to detect the edges of the grayscale images of
small workpieces [8], respectively, and the detection results are
shown in Figure 10.

a Traditional Sobel b Robert ¢ Prewitt

d Log e Canny

f Improved Sobel
Fig.10. Histogram of two grayscale images

Fig. 10-a~e are the results of the detection of the edge of the
grayscale image of a small workpiece by the conventional Sobel
operator, the Robert operator, the Prewitt operator, the Log operator
and the Cany operator. Figure 10-a~c has a similar effect on the edge
detection effect of the original grayscale image of the small
workpiece, and maintains a high accuracy for the detection of the
parts with more obvious gradients, but it is impossible to accurately
detect some parts with small gradient changes, and there are
breakpoints that cannot keep the edges of the small workpiece
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coherent, and the edge detection effect of Figure 10-a is slightly
worse than that of Figures 10-b and Figure 10-c, with more
unrecognizable edge points. Fig. 10-d Although Fig. 10-d compared
with Fig. 10-a, Fig. 10-b and FIG. 10-c, the edge point of the small
workpiece image is recognized more, but some noise is also
mistakenly identified as the edge point, and the detection result is
worse than that of other differential operators. Figure 10-eCanny
operator is compared to Figure 10-d to identify more noise, although
the edge point detection is equally excellent, but still does not meet
the requirements, this is because the Canny edge detection operator
will identify the disorder when it encounters noise after identifying
high-intensity edges, it is difficult to protect the edges of low and
medium intensity, and the edge width of the Sobel operator detected
after the improvement of Figure 10-f is small, the edges with small
gradient changes can be detected, the edge continuity is high, and the
noise suppression effect can be achieved as much as possible , the
detection effect is the best.

4.3 Grayscale images are calculated for two types of pixel ratios

The grayscale image of the small workpiece after edge detection is
measured by the frequency ratio of two types of pixels, processing
time, variance, mean gray scale, entropy and so on. After edge
detection, the small workpiece image becomes a binary image, and
each image contains only two-pixel values of 0 and 1, and the number
of differences is large. The traditional Sobel operator, Robert operator,
and Prewitt operator have more pixels with 0 values, that is, more
black areas, while the Log operator and The Cany operator have more
pixels with pixel values of 1, that is, more areas are white. The use of
histogram to clearly display the ratio of the number of two pixels,
because the number of pixels in the grayscale image is larger, so take
the ratio of the two pixels to more intuitively and conveniently
represent the difference in quantity, so that 0 pixels divided by 1 pixel,
the greater the ratio, indicating that the more 0 pixels in the black
figure, the smaller the ratio, indicating that the white 1 pixel more.

As shown in Figure 11, the ratio of the traditional Sobel operator,
Robert operator, Prewitt operator and Log operator is larger, the pixel
value of the pixel value is 0 is more, the ratio of the Canny operator
and the improved Sobel operator is smaller, the pixel value of the
pixel value is more, but the first three more noise next to the true edge
of the workpiece image is also recognized, and the Log operator even
mistakenly recognizes the clutter noise point outside the workpiece
as the edge of the image.
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Fig.11. Six operators detect the frequency ratio of the latter two pixels

The Canny operator is more due to the inability to add noise while
protecting the low-intensity edges and recognizing the noise as edges,
so there are more pixels with pixel values of 1, while the improved
Sobel operator does as much as possible to filter the noise and
identify the real image edges that are more consistent with the
experimental results.

Table 1 measures the processing time, variance, mean grayscale
and entropy of the images after the operators are detected, which
further confirms the excellent performance of the improved Sobel
operator in edge detection.

Tab. 1. Comparison of the results of the edge detection operator

Traditi Prewit Improv
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Sobel Sobel
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Fig.12.Comparison of edge detection operator results

Available from the graph, the improved Sobel operator edge
detection algorithm has a short processing time, which is 34.8%
lower than the second shortest traditional Sobel edge detection,
indicating that the algorithm can effectively speed up detection speed;
The variance is the highest value, which shows that the algorithm can
better increase the contrast of grayscale images while denoising,
which is conducive to edge detection and recognition. The mean
grayscale is also the highest value among the six operators, indicating
that the algorithm can better increase the average brightness of the
grayscale image and improve the image quality; Entropy is the
highest value in addition to Canny edge detection, indicating that the
algorithm can better enrich the amount of grayscale image
information, and The Cany edge detection algorithm, although the
entropy data is relatively excellent, but it is easy to misjudge noise as
a boundary, and the double threshold method based on gradient
amplitude is often difficult to protect low-intensity edges while
suppressing noise, which affects the effect of edge detection to a
certain extent, combined with the data in Figure 15 of Table 2 after
that, or the improved Sobel edge detection algorithm is selected for
edge detection.

4.4 Grayscale image results and analysis after noise filtering

In the actual production environment, the acquisition of workpiece
images is very easy to usher in noise interference, for this reason, this
paper simulates the actual production line conditions to add Gaussian

noise with an average value of 0, variance of 0.02 and Gaussian
filtering, filtering and then using 6 kinds of operators for edge
detection, edge detection results as shown in Figure 13:

a Traditional Sobel b Robert ¢ Prewitt

dLog

e Canny f Improved Sobel

Fig.13.Graph of the detection results of six edge detection operators after noise

filtering

Fig. 13-a~e are the results of the detection of the edge of the
grayscale image of the small workpiece after noise-canceling
filtering by the conventional Sobel operator, the Robert operator, the
Prewitt operator, the Log operator and the Cannny operator. Figures
13-a, 13-b and 13-c have similar effects on the edge detection effect
of the grayscale image after noise-added filtering of small workpieces,
and the detection of some parts with more obvious gradients still
maintains a certain accuracy, but it is impossible to accurately detect
some parts with small gradient changes, and there are breakpoints,
which cannot maintain edge coherence [9], and even some of them
have continuous breakpoints. Figure 13-d shows that since the
addition of Gaussian noise identifies more noise as the edge of the
workpiece than the previous gray scale plot results, the detection
results are significantly worse than other differential operators, and
are also excluded from consideration. Figure 13-e identifies other
noise points at the edge of the image as the edge of the image. The
improved Sobel operator in Figure 13-f is more complete than the
edge detected by other operators, and the gradient profile of the edge
of the small workpiece edge is detected, the edge continuity is strong,
and the noise inhibition effect is achieved, and no misidentification
is carried out, and the detection data can be obtained from Figure 14
and Table 2, and the improved Sobel operator has the best detection
effect.

4.5 The calculation of the two types of pixel ratios of grayscale

images after noise filtering

The grayscale image of the small workpiece after noise-raising
filtering after edge detection is measured by two types of pixel
occurrence frequency ratio, processing time, variance, gray scale
mean, entropy and other data measurements. After noise filtering and
edge detection, the small workpiece image becomes a binary image.
Figure 14 is the calculation result of the frequency ratio of two types
of pixels, the traditional Sobel operator, Robert operator, Prewitt
operator and Log operator have a larger ratio, the pixel value of the
pixel value is more, the ratio of the Canny operator and the improved
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Sobel operator is smaller, the pixel value of the pixel value is more,
but the traditional Sobel operator and the Prewitt operator cannot
accurately identify the edge of the small workpiece image, resulting
in missing edges. Robert operators even recognize the edge of the
stage of the small workpiece, the naked eye visible recognition error
also makes it out of consideration, the Log operator and the Cany
operator can not add noise while protecting the low intensity edge
and the noise is also recognized as the edge, so they detect more
pixels with a pixel value of 1, while the improved Sobel operator does
as much as possible to filter the noise and identify the real image edge

and gradient profile.
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Fig.14..Six operators detect the frequency ratio of the latter two pixels

Table 2 measures the processing time, variance, gray scale mean,
and entropy of the images after the operators are detected, which
further confirms the reliability of improved Sobel operators in edge
detection.

Tab.2. Comparison of the results of the edge detection operator
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Fig.15..Comparison of edge detection operator results

The improved Sobel operator edge detection algorithm[10] has a
short processing time, which is 31.9% lower than that of the second
shortest traditional Sobel edge detection, indicating that the algorithm
can effectively speed up detection; The highest variance is the highest
value, indicating that the algorithm can increase the contrast of
grayscale images while denoising, which is conducive to edge
detection and recognition. The mean grayscale is also the highest
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value among the six operators, indicating that the algorithm can better
increase the average brightness of the grayscale image and improve
the image quality; Entropy is the highest value except for Cany edge
detection, indicating that the algorithm can better enrich the amount
of grayscale image information, and although the Entropy data of The
Canny edge detection algorithm is relatively excellent, it is easy to
misjudge the noise as a boundary, and the double threshold method
based on gradient amplitude is often difficult to protect the low-
intensity edge while suppressing the noise, which affects the effect of
its edge detection to a certain extent, so it is still the use of the
improved Sobel edge detection algorithm for edge detection.

5. Summary

In this paper, aiming at the limitations of classical edge detection
differential operators, based on the traditional Sobel edge detection
algorithm, the direction template is improved by adding six detection
directions of 22.5°, 45°, 67.5°, 112.5°, 135° and 157.5°, so that the
algorithm has greater advantages in terms of continuity, detail and
real-time degree to make up for the shortcomings of classical edge
detection differential operators, and finally effectively improves the
detection effect of classical edge detection differential operators.
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