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Abstract

Aim: To detect traffic images using Gradient based edge detection by Second derivative method
compared with First derivative method. Materials and materials: A second derivative method is used
in this study. Canny algorithm is the edge detection technique used in traffic images. With the help of
this traffic has been detected in the images.26 is the sample size taken with p-value 0.8 and has been
used to improve detection rate of Gradient based in terms of accuracy and sensitivity using better
skewness. Result: According to the results obtained the Second derivative method has Accuracy
88.6% and Sensitivity is 83.4% compared with the accuracy of First derivative method has accuracy
83.22% and also sensitivity is 78.5%. It appears to be Accuracy (0.134) and Sensitivity (0.286) of the
second derivative method compared with the First derivative method. Conclusion: it appears to be

that the detection rate is better using a Second derivative method compared with the First derivative
method in terms of Accuracy and Sensitivity.

Key-words: First Derivative Method, Image Processing, Novel Edge Detection Method, Second
Derivative Method.

1. Introduction

In a picture, a foothold may be a curve that follows a path of rapid change in intensity of that
image. Edges are often related to the boundaries of the thing during a scene environment. Edge
detection is employed to spot the sides in a picture to form the image processing easily. Edge

detection works by detecting the images. In this study we are using edge detection of traffic images
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using a second derivative method compared with the first derivative method.(Jacob and Unser
2004).1t is very important to identify the traffic in the images and videos. Nowadays edge detection
has many applications in this advanced world. They are mainly used in Medical imaging, study of
anatomical structure, Automatic traffic controlling systems, Face recognition, and fingerprint
recognition.(Saito and Cunningham 1990).

Previously our team has a rich experience in working on various research projects across
multiple disciplines (Sathish and Karthick 2020; Varghese, Ramesh, and Veeraiyan 2019; S. R.
Samuel, Acharya, and Rao 2020; Venu, Raju, and Subramani 2019; M. S. Samuel et al. 2019; Venu,
Subramani, and Raju 2019; Mehta et al. 2019; Sharma et al. 2019; Malli Sureshbabu et al. 2019;
Krishnaswamy et al. 2020; Muthukrishnan et al. 2020; Gheena and Ezhilarasan 2019; Vignesh et al.
2019; Ke et al. 2019; Vijayakumar Jain et al. 2019; Jose, Ajitha, and Subbaiyan 2020). Now the
growing trend in this area motivated us to pursue this project.

The main aim of this research is to improve the detection rate of traffic images using Gradient
based edge detection by the Second derivative method in terms of accuracy and sensitivity. Because,

the detection rate of traffic images using the First derivative method is poor.

2. Materials and Methods

Study setting of the proposed work is done in our university. The number of groups identified
for the study is 2. The group 1 is the Second derivative method and group 2 is the First derivative
method. Matlab 2014a toolkit will be used to write the code and simulate. Using matlab accuracy and
sensitivity has been calculated for the required algorithm and then results have been compared.
Sample size per group is 26 and with pre test power value 0.8.(Kane, Phar, and BCPS n.d.) First
derivative and Second derivative methods are explained below SPSS software has been used to
compare the results and to find the graph.

The majority of various methods could also be grouped into two categories: The gradient
method detects the sides by trying to find the utmost and minimum within the derived function of the
image. (Vincent and Folorunso 2009). It searches for zero crossings within the second derivative of
the image to seek out edges. when the primary derivative method is at a maximum (Canny 1986), the
second derivative method is zero. The result, another alternative to finding the location of an edge is
to locate the zeros in the second derivative method. This method is known as the gaussian method
and it is shown in Fig. 1. (Law, Itoh, and Seki 1996).
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Fig. 1: (a) Shows the input traffic image.(b) Represents Directional gradients Gx andGy.(c) Shows the Gradient magnitude
for first and Gradient direction for second.(d) Shows the gray scale image.(e) Shows the canny image.
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In sample preparation group 1:1t is a gaussian based operator in detecting edges. This operator
is not susceptible to noise. It is a Novel edge detection method used in this Algorithm using Second
derivative method to detect the traffic in the images. It extracts image features without affecting or
altering the feature. Canny edge detectors have advanced algorithms derived from the previous work
of Laplacian of Gaussian operators. It’s widely used as an optimal edge detection technique. The
Laplacian of an image highlights regions of rapid intensity change and is therefore often used for
edge detection zero crossing edge detectors). The Laplacian is often applied to an image that has first
been smoothed with something approximating a Gaussian smoothing filter in order to reduce its

sensitivity to noise. It detects edges based on three criteria(a)Low error rate. (b)Edge points must be
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accurately localized. (c)There should be just one single edge response. The second directional
derivative is the second derivative computed in the direction of the gradient. It uses compute second
and third directional derivatives in the direction of a gradient, if the second derivative is equal to zero,
and the third derivative is negative, then that point is an edge point.

In sample preparation group 2: Most edge detection methods work on the assumption that the
edge occurs where there is a discontinuity in the intensity function or a very steep intensity gradient
in the image. (Yuan and Xu 2015) Using this assumption, if one takes the derivative of the intensity
value across the image and finds points where the derivative is maximum then the edge could be
located. The gradient is a vector, whose components measure h&dow rapid pixel values are changing
with distance in the x and y direction. (Alazzawi et al. 2015). A descriptive algorithm for sobel image
edge detection the gradient approximation which it produces is relatively crude, in particular for high

frequency variations in the image. (Vincent and Folorunso 2009)

Matlab toolkit (2014a) will be used for the simulation with required add-ons installed, these
are predefined functions in the matlab for the image processing. Open Matlab software and open new
m.file. Write a code for gradient based edge detection of traffic image give the input to the code using
JPG/JPEG/PNG with file name. The input image should be a RGB traffic image .Then run the code.
The out image should display the edge detected image. We will do the same method for different
pixels of image. find the detection rate using the formula. Traffic images are taken as input images
which are independent variables. Accuracy and sensitivity will be as output variables. By comparing
the results a better algorithm has been decided. Detection rate of the algorithms will be calculated

using the formula.

Detection rate =(no of output image /total input images)*100

3. Results

Figure 1 represents (a) Shows the input traffic image.(b) Represents Directional gradients Gx
andGy.(c) Shows the Gradient magnitude for first and Gradient direction for second.(d) Shows the
gray scale image.(e) Shows the canny image. Edge detection using Second derivative method and

First derivative method in Matlab simulation tool the output obtained for edge detection.

Fig 2 and Fig. 3 shows the graph for comparison of accuracy and sensitivity between First and

Second derivatives respectively.
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Fig. 2: Accuracy graph which shows the comparison between First derivative and Second derivative
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Fig. 3 - Sensitivity graph which shows the comparison between First derivative and Second derivative
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Accuracy and sensitivity are taken for 26 sample images are taken in table 1. These were used
in the SPSS software and get the group statistics for the algorithm which contains the mean value of
the accuracy and sensitivity and standard deviation has been given in table 2 which is taken from
SPSS outputs. Table 3 shows the testing of independent variables in which significance has been
given for the sobel and canny. Fig. 4 gives the comparison graph for First and Second derivative in
which accuracy and sensitivity of the both algorithms were compared and helps in finding better
algorithm using SPSS.

ISSN: 2237-0722 1130
Vol. 11 No. 4 (2021)
Received: 16.05.2021 — Accepted: 08.06.2021



Table 1 - The tabulation gives the accuracy and sensitivity for different samples for First and Second derivatives. These
results were obtained by simulating the images in Matlab. In this 20 results for sample images has been taken and were
shown in the table. This can be useful in comparing the both algorithms.

S No Second derivati\_/(_a _ First derivative_ _
accuracy | sensitivity | accuracy | sensitivity
1 88.3 83.2 80.2 78.2
2 87.5 84.3 81.2 79.5
3 89.1 82.2 84.6 79.2
4 88.7 84.1 82.5 78.2
5 90.5 81.2 81.9 77.3
6 86.9 84.3 83.2 78.5
7 87.1 82.8 84.6 76.2
8 89.3 84.8 82.5 76.9
9 87.1 81.9 81.9 79.5
10 89.3 82.3 82.7 79.4
11 87.9 84.4 83.1 77.5
12 88.2 83.5 81.5 78.8
13 91.2 82.3 81.8 77.8
14 90.8 84.6 84.2 76.8
15 88.4 83.6 80.9 77.6
16 87.2 84.2 81.6 77.1
17 86.5 84.7 82.5 79.1
18 90.8 84.1 83.9 79.2
19 87.6 83.1 81.2 78.9
20 88.8 82.7 79.9 77.5

Table 2 - Group statistics: The above table shows the number of samples taken and mean values of accuracy and sensitivity
for the 26 samples and standard deviation were obtained for 26 samples using SPSS software. In the table standard error
means for the accuracy and sensitivity for First derivative and Second derivative

Group No of samples | mean | Std.deviation | Std.mean error
Accuracy S_econd qleri\_/ative method | 26 88.65 | 1.471 314

First derivative method 26 83.22 | 3.356 716
Sensitivity S_econd qleri\_/ative method | 26 83.45 | 1.014 216

First derivative method 26 78.57 | 1.777 379

Table 3 - Independent sample test: The above table shows the mean difference, standard error difference and significance of
the First derivative and Second derivative obtained in SPSS and were used to find which algorithm gives significant results.

Levene's test for equality of variances

T- test for equality of means

_ std 95% confidence
= Sig t df Sl_g (2- Mean error mterval of the
tailed) | difference diff difference
lower upper
Equal
variances 2.338 134 6.941 56 .000 5.423 781 3.846 6.999
assumed
accuracy Equal
variances not 6.941 28.779 | .000 5.423 781 3.824 7.021
assumed
Equal
variances 1.166 .286 11.191 | 56 .000 4.882 436 4.001 5.762
Sensitivity assumed
Equal
variances not 11.191 | 49.025 | .000 4.882 436 3.995 5.762
assumed
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Fig. 4 - Graph obtained using SPSS that compare Sensitivity and Accuracy of First derivative and Second derivative. In this
graph the Second derivative and First derivative are compared in x-axis and Mean of Accuracy and Sensitivity with +/-

1SD.
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Using matlab tool kit simulation has done and got the result as below and have seen that sobel
like features have given significant results compared to canny. Edge is detected using Second
derivative method compared with First derivative method. IBM SPSS software analysis was done for
the project. The mean accuracy and sensitivity for has analysed by iterating 20 samples and group
statistics and independent sample test has done and results were analysed Using SPSS and obtained

the graphs.

4. Discussion

The Second derivative method has Accuracy 88.6% and Sensitivity is 83.4% compared with
the accuracy 83.22% and also sensitivity is 78.5% of the First derivative method. It appears to be a
better detection rate in terms of accuracy and sensitivity using the second derivative method
compared with the First derivative method. The analysis has done with the pre power value
p=0.8(80%)

The edge detection of images by using First and Second derivative methods we will find the
edges for image by using these methods (Alazzawi et al. 2015). The gradient based image edge
detection techniques. The gradient is a vector. The future work to test the turning of canny parameters
that facilitate detecting edges. The problem of gradient based image edge detection, several
algorithms are tested, as a result of these algorithms binary images are produced (Saif, Hammad, and
Alqubati 2016). The Adaptive image edge detection Algorithm based on canny operator The global
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edge detection can obtain the whole edge, which uses adaptive smooth filter algorithm based on
Canny operator. Compared with the effect of edge detection from the Canny operator and Sobel
operator, the edge from the improved Canny operator is the most complete and rich, and does not
contain false edges. (Yuan and Xu 2015). Canny edge detection techniques are used to find edges.
The product of the two criteria for scale multiplication is greater than that for a single scale, which
Experimental results are presented. It leads to better edge detection performance (Bao, Zhang, and
Wu 2005). The performance analysis of edge detection algorithms for image processing is based on
improved canny operators. Canny operator represents the improvement of the traditional single
threshold method, in which the high and low threshold is selected according to the gradient of the
image histogram. (Vani and Singh 2020). The performance analysis of edge detection algorithms on
various image types analysis on various edge detection algorithms is really worth enough in Image
processing. Canny edge detection algorithm is performing better among the others. (Nagasankar and
Ankaryarkanni 2016). A descriptive algorithm for sobel image edge detection the gradient
approximation which it produces is relatively crude, in particular for high frequency variations in the
image. (Vincent and Folorunso 2009). The image processing is a far more efficient method of traffic
control as compared to traditional techniques. a system for emergency vehicle detection based on
image processing techniques (R.b et al. 2015).

Our institution is passionate about high quality evidence based research and has excelled in
various fields (Vijayashree Priyadharsini 2019; Ezhilarasan, Apoorva, and Ashok Vardhan 2019;
Ramesh et al. 2018; Mathew et al. 2020; Sridharan et al. 2019; Pc, Marimuthu, and Devadoss 2018;
Ramadurai et al. 2019). We hope this study adds to this rich legacy.

Edge detection is used to identify the edges in an image to make the image processing easy.
The Diagonal direction points are not preserved always. It is very sensitive to noise and Not very
accurate in edge detection. In canny edge detection false zero crossing. In this study the digital image
processing Edge detection is used to identify the edges in an image to make the image processing
easy. In future the edge detection techniques by using this method can find better results because of

this. Accuracy of the image can be still improved using advanced techniques.

5. Conclusion

Based on the results and tabulations, it appears to be a better detection rate in terms of
Accuracy (88.6%) and Sensitivity (83.4%) using the Second derivative method compared with the
Accuracy (83.2%) and Sensitivity (78.5%) of the First derivative method.
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