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,e traditional canny edge detection algorithm has its limitations in the aspect of antinoise interference, and it is susceptible to
factors such as light. To solve these defects, the Canny algorithm based on morphological improvement was proposed and applied
to the detection of agricultural products. First, the algorithm uses the open and close operation of morphology to form a
morphological filter instead of the Gaussian filter, which can remove the image noise and strengthen the protection of image edge.
Second, the traditional Canny operator is improved to increase the horizontal and vertical templates to 45° and 135° to improve the
edge positioning of the image. Finally, the adaptive threshold segmentation method is used for rough segmentation, and on this
basis, double detection thresholds are used for further segmentation to obtain the final edge points.,e experimental results show
that compared with the traditional algorithm applied to the edge detection of agricultural products, this algorithm can effectively
avoid the false contour caused by illumination and other factors and effectively improve the antinoise interference while more
accurate and fine detection of the edge of real agricultural products.

1. Introduction

Nowadays, computer technology is developing rapidly.
For example, [1] applied new technology to agricultural
products, the application level of computer technology in
agricultural products’ informatization and intelligence
has also been greatly improved, and the inspection and
management of agricultural products also need to com-
bine computer vision technology. In order to improve the
management level, a large number of agricultural product
images must be preprocessed. Among them, many
methods are particularly important, such as image
denoising and image edge detection. For example, the
application of machine vision discussed in [2, 3] shows
that, compared with other objects, although the structure
of agricultural products is simple, a variety of mixed
agricultural products are still difficult to detect and

identify. ,e edge contains most of the information of the
image and is the starting point of computer vision. Ap-
plying computer vision technology to agricultural prod-
ucts and edge detection is a good method. Although the
structure of agricultural products is simple, its edge in-
formation or appearance will change under the influence
of human or natural environment and other factors. ,e
edge detection can identify the contour of agricultural
products more accurately and lay a foundation for the
subsequent classification of agricultural products, fruit
and vegetable picking robot, and quality detection of
agricultural products. Zhou and Ding [4] first proposed a
design of an edge detection system for agricultural
product images based on DM642, which laid a foundation
for detection.

,e reliability and accuracy of edge detection contribute
to the description of image features and other image-related
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works. For example, the traditional differential edge de-
tection algorithms proposed in [5], such as Sobel and Log,
are traditional detection methods that use high-frequency
signals as the extraction method. ,e edges extracted by
these algorithms are relatively rough, although the edges
of the image can be effectively detected without noise. But
when there is noise, since the noise and edges of the image
are both high-frequency signals, the noise is sometimes
detected as edges. To solve this problem, John Canny
proposed a more accurate edge detection method in 1986.
,is method uses a relatively high accuracy operator, the
Canny edge detection operator, in which the large signal-
to-noise ratio is an important characteristic. ,erefore,
the Canny operator has a wide range of applications in the
field of digital image processing. Wang et al. [6] proposed
a road edge detection method based on Canny operator
color features. However, this algorithm also has some
shortcomings. It will be affected by lighting changes. ,e
Gaussian filter in the denoising part uses fixed parameters,
and the parameters are modified manually. ,erefore, the
extracted edge information will be lost and too smooth,
the edge of the image will become blurred, the restriction
is relatively large, and the denoising effect is not obvious.

In recent years, many scholars have proposed an
improved algorithm based on the Canny operator. Xue
et al. [7] proposed a method different from that of tra-
ditional Canny, which adopts double thresholds accord-
ing to the image instead of the traditional algorithm that
uses mean and variance to determine the threshold. Li
et al. [8] adopted a method that can improve the weakness
of the traditional Canny algorithm (such as weak edge)
and use other filters to replace the Gaussian filter in the
Canny algorithm to smooth the image. With the devel-
opment of image processing technology, mathematical
morphology has been widely used. ,ere are not only
research studies on agricultural image segmentation, such
as the research on plant leaf image segmentation based on
mathematical morphology proposed in [9], but also re-
search studies on edge detection. Mathematical mor-
phology has also made great achievements in image
denoising and enhancement, morphological filter has
gradually entered people’s field of vision, Zhang and Tao
[10] proposed a morphological method and the combi-
nation of fractal theory to image denoising processing of
agricultural products, by choosing appropriate structural
elements for morphological open and close operation, and
the noise that can effectively remove noise is part of the
high-frequency part. ,erefore, a compound morpho-
logical filter is proposed in this study, which replaces the
Gaussian filter used for smoothing images in the tradi-
tional Canny algorithm. At the same time, 45° and 135°
directions are added on the basis of original direction to
calculate the amplitude and gradient of the template.
Finally, the adaptive threshold segmentation method is
used for rough segmentation. In addition, the double
detection threshold method is used for further segmen-
tation based on rough segmentation. In the edge detection

of agricultural products, the improved algorithm pro-
posed in this study not only has a good antinoise effect but
also can maintain the edge and details of the extracted
contour.

2. Fundamentals of Traditional Canny
Algorithms

Compared with the differential algorithm, the Canny al-
gorithm has these three characteristics in the process of
proposing. ,ese three characteristics are good detection
performance, low probability of edge recognition as non-
edge, and high positioning accuracy. And the detected edge
point is as close to the center of the actual edge as possible;
when the response times of the same edge are low, the
response probability generated by a single edge is reduced,
and the response of false edge is suppressed to the greatest
extent.

,e implementation of the traditional Canny algorithm
mainly includes four aspects. First, the algorithm uses the
Gaussian filter to smooth the image; second, perform further
calculations on the gradient magnitude and direction of the
image based on the smoothed image; third, the interference
in the local area in the algorithm is performed by non-
maximum suppression technology; fourth, the removal of
false edges is carried out through the set high and low
threshold technology; and finally, the real edges after the
connection are obtained. ,e specific steps of the algorithm
are as follows.

2.1. Gaussian Filtering Smooth Image. In the current re-
search on image processing and edge detection at home and
abroad, there are many types of filters related to image
processing and noise processing. It is found through ex-
periments that the Gaussian filter is mainly used to eliminate
Gaussian noise among many filters, and it is a linear filter.

In [11], the filtering process of the Gaussian filter is
given, and the filtering process of the Gaussian filter can be
calculated using the following equation.

G(x, y) �
1

2πσ2
exp −

x
2

+ y
2

2σ2
 . (1)

,e function of the standard deviation of the Gaussian
function in formula (1) is to control the degree of
smoothness.

2.2. Calculate the Gradient Magnitude and Direction. ,e
function f (x, y) is taken as the representation of the image,
and the rate of change of the image is expressed by dif-
ferentiation. ,e grayscale of the image is calculated by
using the first-order discrete difference operator, and the
gradient amplitude G and angle θ of the pixel in the image
are calculated according to the gradients in the X and Y
directions. In [12], the calculation formula is provided as
shown in the following equation.
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Gy(x, y) �
[f(x, y) − f(x + 1, y)]

2
+

[f(x, y + 1) − f(x + 1, y + 1)]

2
,

Gx(x, y) �
[f(x, y + 1) − f(x, y)]

2
+

[f(x + 1, y + 1) − f(x + 1, y)]

2
.

⎧⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎩

(2)

2.3. Nonmaximum Suppression of Gradient Amplitude.
,e nonmaximum suppression method refers to the search
for the local maximum in the image detection process, that
is, the suppression of maximum value elements. ,e
neighborhood is the so-called local, and the dimension and
size of the neighborhood are two variables that can be
changed. Its purpose is to accurately locate the edge, and its
essence is to suppress the interference in the local area while
retaining the point with the largest local amplitude change.
Its specific operation process is to find as many edge points
as possible in the image f(x, y) in the 3× 3 neighborhood and
compare the gradient magnitude G(x, y) of the point (x, y)
on it with two adjacent pixels along the gradient direction.
,ere are two main comparison results: if the gradient
magnitude of the pixel point is less than the relationship,
then the point is not an edge point; if it is greater than the
relationship, the point is an edge point.

2.4. Double 6reshold Detection and Edge Connection. ,
represents the high threshold in the double threshold. Tl
represents the low threshold in the double threshold. ,e
traditional Canny algorithm uses these two thresholds to
process the image processed in the third step. ,e gradient
amplitude of this point (x, y) is less than Tl, indicating that this
point is not an edge point; if the gradientmagnitude of the point
(x, y) is greater than,, it means that the point is an edge point;
if the gradient value is between the high and low thresholds, that
is, Tl<G(x, y)<,, further judgment is needed, that is, to find a
point near (x, y) that is greater than,; if it is greater than that,
the point is an edge point. Otherwise, it is not an edge point.,e
above description is the traditional Canny algorithm, which can
better evaluate the quality of the edge.

3. Improved Canny Edge Detection Algorithm
Based on Morphology

,e traditional Canny operator has two most obvious
problems when detecting image edges. First, the filter part
adopts the Gaussian filter, and the parameters of the
Gaussian filter are not easy to set, and it lacks adaptability in
the process of image edge detection. To solve this problem,
many scholars have made improvements; among them, Wu
et al. [13] replaces the Gaussian filter with the median filter.
Second, when the influence of noise is large, false edges will
be detected, and the edges will be lost in small parts where
the gray level change is not obvious. In view of the obvious
shortcomings of the traditional Canny algorithm in the
above two aspects, this study makes some improvements.
,e morphological filter is used as the improved filter and
replaces the Gaussian filter in the traditional algorithm, will
originally be in the horizontal direction and vertical direction

the Sobel operator to increase both directions to calculate the
direction to extend along the x, y, 45°, and 135° of the four
directions, and then calculate the gradient and the size of the
amplitude; easy to lost, the real edge phenomenon is solved, the
threshold value calculating algorithm is improved, and the
disadvantages of artificial selection are solved.,e flow chart of
the improved algorithm is shown in Figure 1.

3.1. Compound Morphological Filtering Denoising. In recent
years, the methods of image denoising of agricultural
products have emerged in an endless stream. Contour
transform [14] plays a very good role in the denoising of
agricultural products. In this study, a morphological filter is
used to replace the Gaussian filter for denoising. Structural
elements with different denoising abilities were combined
with branches, blades, and arc-shaped structures in agri-
cultural products for denoising. ,e virtual noise generated
by agricultural products under illumination or their own
factors can be removed by small structural elements in
morphology to better protect the details of agricultural
products. For agricultural products with complex structure,
it can be filtered by large structural elements. ,erefore, the
composite morphological filter proposed in this study can
well remove the noise interference in the process of agri-
cultural product edge detection and can also highlight the
contour and remove unnecessary false contour.

Suppose F(x, y) is a grayscale image of m× n and its
morphological structure element is B(s, t), the basic oper-
ations of morphology on this image mainly include 4 op-
erations. ,ey should be referred to as equations (3)∼(6) in
the main text.

① Dilation operation

F⊕B � max F(x − s, y − t) + B(s, t) . (3)

② Erosion operation

F⊙B � min F(x + s, y + t) − B(s, t) . (4)

③ Open operation

F ∘B � (F⊙B)⊕B. (5)

④ Closed operation

F · B � (F⊕B)⊙B. (6)

Isolated burrs in the image can be filtered out by
equation (5) because an important feature of open operation
is that it can effectively suppress the positive peak noise with
small structural elements. Wang et al. [15] explained the
basic operation of morphology; while keeping the size of the
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target unchanged, the open operation can remain roughly
the same and play a smoothing role. However, if the distance
between the structural elements is far greater than the noise
points, the image quality after operation will be very poor.
,e core of this operation is to remove the bright details
smaller than the structural elements on the premise of
keeping the overall bright features unchanged. ,e closed
operation is the inverse operation of the open operation,
which can remove the dark details smaller than the struc-
tural element under the condition that the features remain
unchanged and fill the narrow cracks between the image
objects, so that the processing effect is close to the desired
result. On the basis of basic morphological operation, we can
construct a morphological filtering operator, which is also
reflected in [16]. In the newly constructed operator mor-
phology operation, the structure element is a key factor, so it
is necessary to make a reasonable choice, in image
smoothing or edge detection, the appropriate structural
elements are first selected, and then, the image is sequential
open and close combined operation.

,e two commonly used morphological filter operators
are as follows:

A1 � (F ∘B) · B, (7)

A2 � (F · B) ∘B. (8)

For the above two morphological filtering operators, A1
represents the image filtered after opening operation first
and then closing operation, and A2 represents the image
filtered after closing operation first and then opening op-
eration. ,e new composite filter in this study is constructed
on the basis of the above two filtering operators (7) and (8),
and the filter can be represented by the following equation.

A3 � 0.1∗A1 + 0.9∗A2. (9)

In order to remove noise more effectively and obtain a
good smoothing effect, appropriate structural elements
should be selected while combining the opening and closing
operations, which can not only denoise but also maintain

edge details. ,erefore, after experiments, we choose the
sum of structural elements represented by the following
formula.

B1 �

0 1 0

1 1 1

0 1 0

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦,

B2 �

0 0 1 0 0

0 1 1 1 0

1 1 1 1 1

0 1 1 1 0

0 0 1 0 0

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

.

(10)

In this study, formula (11) is used to construct a com-
posite filter with multiple structural elements.

A3 � 0.1∗ F ∘B1(  · B2(  + 0.9∗ F · B2(  ∘B1( . (11)

Structural elements B1 and B2 have different denoising
capabilities due to different scale structures. Smaller scales
have weaker denoising capabilities, but they have better
effects in image detail protection; on the contrary, the large-
scale structural elements can denoise well but protect the
image details not well. ,erefore, we considered to use a
composite morphological filter to avoid the shortcomings of
a single structural element and to effectively filter out the
noise while maintaining the detailed information of the
image. According to the signal-to-noise ratio of the open-
close filter and the closed-open filter under different in-
tensities of salt and pepper noise, we can see that these two
filters cannot effectively filter the noise in the figure.
,erefore, after many experimental studies, we finally
decided to fuse the two at a ratio of 10% and 90% to obtain
a composite morphological filter. And it can be seen
through experiments that the signal-to-noise ratio of the
filter under salt and pepper noise is originally higher than
the other two filters; this study adopts the method adopted
in [17] to obtain the result comparison chart as shown in
Figure 2.

3.2. Calculation Method of Gradient Amplitude. In the tra-
ditional Canny algorithm, the core of calculation is to apply
the finite difference method to the template with the grid
number of 2× 2 to calculate the gradient amplitude of the
image. In the calculation process, because it is not in an ideal
state, there will always be some environmental factors, such
as noise, so this algorithm can carry out edge positioning but
can not get a good detection effect. Pandey et al. improved
the existing problem by combining the traditional Sobel
operator with other programmers. ,e improved method
has the advantages of suppressing noise and improving edge
position, but the disadvantage is that it increases the
complexity of computing environment. In this study, based
on the method in [18, 19], gradients in the directions of 45°
and 135° are added on the basis of one-step template to
reduce the calculation amount. Finally, the template is ex-
tended to a 3× 3 domain to calculate the gradient angle and

Morphological
filtering denoising

Input
image

The gradient amplitude is
calculated by increasing the

gradient direction to enhance
the edge accuracy

Adaptive threshold
segmentation

Output
image

Figure 1: ,e improved Canny algorithm flow chart.
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amplitude of the image. ,rough the application in the
experiment, a good effect has been obtained. ,e template is
shown in Figure 3.

Gradient components in four directions are gx(i, j),
gy(i, j), g45(i, j), and g135(i, j). Formulas (12) and (13) can
be obtained from the template in Figure 2 through the
gradient components:

M(x, y) � sqrt gx(i, j)( 
2

+ gy(i, j)
2

+ g45(i, j)
2

+g135(i, j)
2
,

(12)

θ(x, y) � arctan
gy(i, j)

2

gx(i, j)
2

⎛⎝ ⎞⎠. (13)

3.3. Improvement of 6reshold Calculation Algorithm. ,e
traditional Canny edge detection algorithm has great
drawbacks in the selection of thresholds. Its disadvantage is
that it is difficult to set the appropriate threshold, and the
setting of threshold directly affects the extraction of edge
information. If the threshold is too large, it can effectively
suppress the false edge information, but the edge infor-
mation will be lost. If the threshold is too small, the false
edge information will increase while the edge information
is retained. For some special objects, we not only need to
consider the overall characteristics but also the preserva-
tion of local information. ,erefore, the original threshold
selection method is not good. For example, Yang et al. [20]
used the relationship between the pixel gray value and the
change of the cumulative number of pixels in the tradi-
tional Otsu algorithm to select the ratio of the pixel gray
value to a certain cumulative number of pixels as the
adjustment threshold. In this study, double threshold

detection and improved Otsu are combined to achieve this
step.

In 1979, Otsu proposed a maximum difference between
classes (Otsu), also known as the Otsu algorithm, which can
automatically select the threshold. ,is algorithm is not only
computationally simple but also recognized as the leader in
threshold selection algorithms. ,is method will not be
affected by external factors, such as image brightness and
contrast. ,erefore, this feature has achieved the position of
this algorithm in image segmentation in the image pro-
cessing industry. ,e Otsu method is an in-depth study of
image processing problems, and the core of this method is to
use the idea of clustering. ,is method can divide the re-
search object into two parts according to the number of gray
levels. If the variance between classes is large, it means that
the difference between the background and the foreground
of the image is greater. When the difference becomes
smaller, it is the opposite situation when the foreground is
considered to be the wrong one for the background. When
the variance between classes takes the maximum value, it
means that the probability of error is also the smallest under
this result.

Suppose the pixels of an image are n, which is the
number of gray values i, pi � (ni/n) is the probability of i
appearing. ,e image is divided into two categories C1 �

[1, 2, . . . , K] and C2 � [k + 1, k + 2, . . . , n] by the threshold
k, ω1 � 

k
i�1 pi and ω2 � 

n
i�k+1 pi � 1 − ω1 are divided into

the probability generated by C1 and C2, and the corre-
sponding average values are μ1 � 

k
i�1(ipi/ω1) and

μ2 � 
k
i�k+1(ipi/ω2), respectively. Let the average value of the

entire gray scale be μT � 
n
i�1 ipi; then, you can use equation

(14) to calculate the variance between C1 and C2.

σ2 � ω1 μ1 − μT( 
2

+ ω2 μ2 − μT( 
2

� ω1ω2 μ2 − μ1( 
2
.

(14)

3.4. Improvement of the Canny Algorithm for Edge Detection
of Agricultural Products. Since morphological filters have
been widely used, Salehi et al. [21] applied morphological
filters to fault classification and fault phase selection of
transmission lines. Morphological filter was introduced in
this study. At first, the compound morphological algorithm
was used to denoise. According to the combination of the
structure of the object itself and themorphological structural
elements, the circular arc and angular shape of the structure
of the agricultural product combined with structural ele-
ments of different sizes have different denoising abilities. For
small-scale structural elements, although its denoising
ability is weak, it can filter out unnecessary noise generated
by small agricultural products under the light or agricultural
products’ own factors. And at the same time, it has a good
detail protection effect for such agricultural products. For
the large-scale structural elements, the noise in the slightly
complex agricultural products can be filtered out. ,erefore,
the composite morphological filter proposed in this study
combines these two factors to remove noise from agricul-
tural products and maintain details at the same time. In the

1 2 3 4 5 6 7 8 9
Noise intensity (×10–2)

10

12

14

16
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20

22

24

26

28

PS
N

R 
(d

B)

Open-close filter

Close-open filter
Open-close and close-open composite filters

Figure 2: Comparison of image signal-to-noise ratio obtained by
different filters.
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case of adding artificial salt and pepper noise, the composite
filter set in this study combined with open and closed filter
can remove the noise more effectively. In the calculation
method of gradient amplitude, the two directions of the
traditional algorithm are changed into four directions,
which can make the edge positioning more accurate, and
play a better detection effect for objects such as agricultural
products. Ruslau and Pratama [22] discussed various types
of edge detection. In this study, the adaptive threshold
segmentation method was adopted for rough segmentation
based on the characteristics of agricultural products. As

agricultural products contain special edges of branches,
leaves, and fruit stems, double detection thresholds were
used for further segmentation, and the edges were finally
linked.

4. Results and Discussion

In order to verify that the proposed algorithm is more ef-
fective than the traditional Canny algorithm and other al-
gorithms to some extent, a simulation experiment is carried
out under the same experimental software MATLAB 2021B.

–1 –1–2

000

11 2

x

y

(a)

–1 10

20–2

1–1 0

x

y

(b)

–2 0–1

10–1

20 1

x

y

(c)

0 21

10–1

0–2 –1

x

y

(d)

Figure 3: Gradient direction template. (a) x axis direction. (b) y axis direction. (c) 45°axis direction. (d) 135° axis direction.

(a) (b) (c) (d)

(e) (f ) (g) (h)

(i) (j) (k) (l)

Figure 4: Comparison chart of experimental results without noise. (a) Original tomato image. (b) Traditional Canny algorithm. (c) ,e
algorithm in reference [23]. (d) Improved algorithm in this article. (e) Fruit collection original image. (f ) Traditional Canny algorithm.(g)
,e algorithm in reference [23]. (h) Improved algorithm in this article. (i) Vegetable collection original image. (j) Traditional Canny
algorithm. (k) ,e algorithm in reference [23]. (l) Improved algorithm in this article.
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In this study, representative fruits and agricultural products
are selected as the research objects. ,e selected fruits and
agricultural products may have unnecessary contours due to
sunshine. ,e algorithm comparison experiment results in
the case of no noise are shown in Figure 4.

In the absence of noise, it can be seen from the figure that
although the traditional algorithm can describe the edge of
the approximate contour of agricultural products, the edge
contour is not connected, which increases the difficulty of
identification when there are many kinds of agricultural
products. ,e proposed method can be seen that the method
of [23] although it can clearly describe the outline of

agricultural products, but due to the unnecessary lighting
and form false contour can also be very clear description,
account and edge profile are not real, and pure simple
morphological edge detection used to describe the image is
easy to produce false edges. ,e improved algorithm can not
only remove the redundant false edges but also clearly depict
the real edges of each object in various agricultural products.
In order to further illustrate the reliability of the algorithm,
the evaluation criteria proposed by Hu et al. [24] were
adopted in this study to evaluate the edge detection effect of
the algorithm. ,e total number of pixel edges found is A,
and B is the number of 8 connected domains. ,en, the ratio

Table 1: Edge graph statistics table.

Name of the image
Traditional Canny algorithm Reference [23] algorithm ,e algorithm in this study
A B B/A A B B/A A B B/A

Tomatoes 2869 96 0.0335 10568 45 0.0042 11426 43 0.0038
Fruit combination 8192 460 0.0561 21874 341 0.0156 43173 634 0.0147
Vegetable combination 9361 419 0.0448 28119 301 0.0107 40934 561 0.0137

(a) (b) (c)

(d) (e) (f )

(g) (h) (i)

Figure 5: Comparison of experimental results under 0.01 salt and pepper noise. (a) Tomato noise diagram. (b) Traditional Canny algorithm.
(c) Improved algorithm in this article. (d) Fruit combination noise diagram. (e) Traditional Canny algorithm. (f ) Improved algorithm in this
article. (g) Vegetables set noise figure. (h) Traditional Canny algorithm. (i) Improved algorithm in this article.
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is compared. ,e smaller the B/A ratio, the fewer discon-
tinuity points, the better the edge connectivity, and the
higher the linear integrity. ,e statistical results are given in
Table 1.

It can be seen from Table 1 that the B/A value of the
algorithm in this study is much smaller than that of the
traditional Canny algorithm, indicating that the algorithm
has high accuracy. Although the algorithm proposed in [23]
is close to the experimental value of the algorithm in this
study, the algorithm in this study is superior to the method
in the literature in recognition of real scenes based on the
combination of experimental images. In the same experi-
mental environment, in order to further demonstrate the
reliability of the algorithm in this study, a comparative
experiment was carried out under the condition of adding
noise. We added 0.01 pepper and salt noise to the image of
agricultural products to form a noise image.,e comparison
experiment effect chart is shown in Figure 5.

In the case of noise, it can be seen from Figure 5 that the
traditional Canny algorithm has a better denoising effect
than the algorithm in this study. Due to the particularity of
some agricultural products, they have too much contour,
and denoising also increases the difficulty of edge detection.
,e traditional Canny algorithm takes edge as noise filtering,
while the improved algorithm can not only effectively
remove noise but also retain the original edge contour of
agricultural products. In order to illustrate the accuracy of
the results, PSNR is introduced as the evaluation index, and
the larger the value is, the better the performance of the
algorithm is. ,e experimental results are given in Table 2.

,e edge detection algorithm for agricultural products
proposed in this study is compared with that without noise.
In the absence of noise, the traditional Canny algorithm has
no obvious effect in detecting agricultural products, and it is
easy to overfilter the real edge under the influence of

illumination. Compared with the algorithm provided in
[23], the algorithm in this study can detect false edges and
display the edge details of the target itself, which plays a
more accurate role in the identification of agricultural
products. In the case of noise in Figure 5, the traditional
Canny algorithm cannot remove the noise very well and uses
the noise as the edge detection. However, the algorithm in
this study can remove the noise well and display the contour
of agricultural products accurately, which lays a foundation
for the subsequent identification of agricultural products. By
comparing Figures 4 and 5, it can be seen that the algorithm
proposed in this study is less affected by noise and more
accurate in edge detection and positioning. Compared with
the traditional Canny algorithm and the existing algorithm,
it can detect the edge more clearly. ,erefore, it has a better
edge detection effect.

5. Conclusion and Future Work

,e traditional Canny algorithm is easily affected by external
noise and other factors, and it is difficult to detect the defects
of false edge and poor adaptive ability. In order to reduce the
impact of noise and meet the denoising environment of
agricultural products, a morphological filter is used to re-
place the Gaussian filter in the traditional Canny algorithm
and improve the Sobel operator by adding 45° and 135° in
two directions. ,e gradient calculation is improved from
the original two direction calculation to the four direction
calculation, and the purpose of the improvement is to im-
prove the positioning effect. Artificial selection of threshold
has limitations; so in order to avoid coarse segmentation,
adaptive threshold segmentation is used. On this basis, dual
detection thresholds are used for further segmentation to
obtain the final edge point. ,rough the analysis of the
experimental results, it can be obtained that the improved

Table 2: Comparison of PSNR values of 3 image processing results.

PSNR value
Traditional Canny algorithm ,e algorithm in this study

Tomatoes Fruit combination Vegetable
combination Tomatoes Fruit combination Vegetable

combination
0.01 salt and pepper noise 29.5583 26.6799 27.4921 36.1778 27.2180 28.2127
0.03 salt and pepper noise 27.5980 23.9080 24.5535 34.1983 26.4148 27.2765
0.05 salt and pepper noise 25.5190 22.1458 22.8285 31.5006 25.0028 26.1425

(a) (b) (c)

Figure 6: Typical image experimental results. (a) Lena artwork. (b) Traditional Canny algorithm. (c) Improved algorithm in this article.
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algorithm in this study has a better antinoise effect and edge
detection effect than the traditional Canny algorithm.
,rough the analysis of experimental results, it can be
concluded that the improved algorithm in this study has a
better antinoise effect and edge detection effect than the
traditional Canny algorithm. Edge detection is the basis of
image processing. In order to illustrate the universality of
this algorithm, it is applied to the typical image detection.
,is is shown in Figure 6.

In this study, the algorithm is applied to the agricultural
products and typical images to realize the optimization of
denoising. ,e connection degree can also ensure not only
the agricultural products in the complex scene but also the
classic images, so that the edge detection effect is improved.

In this study, by applying the algorithm to the agri-
cultural products and typical images in complex scenes, not
only the optimization of denoising is realized but also the
connectivity can be guaranteed, which improves the edge
detection effect. ,e results of this algorithm can also be
applied to the identification, classification, and detection of
agricultural products and test the quality, size, and other
defects of agricultural products. At the same time, it lays a
foundation for the fruit and vegetable picking robot and the
fruit and vegetable recognition and sorting robot. ,rough
experiments, the algorithm can also be applied to general
images, such as the recognition and detection of garbage
classification. It can be seen from the experiment that the
edge detection of the algorithm in this study is still not very
ideal and cannot achieve a very perfect and accurate de-
tection of eliminating false edges. Moreover, it also needs the
support of hardware objects when it is applied to actual
scenes such as robots. ,e researchers will also improve
these practical problems in the following studies.
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