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Pothole Detection by Soft Computing
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Abstract

Potholes on roads are regarded as serious problems in the transportation domain, and ignoring them
lead to an increase in accidents, traffic, vehicle fuel consumption, and waste of time and energy. As a
result, pothole detection has attracted researchers’ attention, and different methods have been presented
for it up to now. Data analysis methods such as machine learning and soft computing have been widely
used for detection purposes. They rely on a dataset and propose a system that can detect a special event
in similar datasets. Their effectiveness can be measured by evaluating their accuracy in detecting the
event.

Image processing involves a wide range of analytics that are used to extract specific information from
images. The majority of image processing programs require massive computational power. The major
part of previous research is based on image processing. They utilize dedicated cameras which are
embedded in vehicles to take images and analyze them through massive image processing programs.
This scheme requires dedicated hardware that is not typically available on vehicles.

In this paper, a new scheme is proposed, which uses accelerometer and GPS sensors. These types of
sensors are available in today’s smartphones as well as modern vehicles. The data generated by these
sensors is processed via soft computing to increase the accuracy of pothole detection. The proposed
algorithm uses a combination of a fuzzy system and evolutionary algorithms. Fuzzy systems have been
widely used to model the real-world problems that are described by uncertainty and ambiguity.
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Evolutionary algorithms (e.g., genetic algorithms) try to imitate evolutionary science in solving hard
problems. Genetic algorithm and harmony search are used to adjust membership functions of the
proposed fuzzy system.

For evaluation, a case study has been conducted with regard to detect potholes on Ghaffari Street in
Birjand. To this end, a real dataset has been collected and used for implementing the proposed method.
Experimental results show the high accuracy of the proposed algorithm in comparison to other
solutions. They reveal that the accuracy of the proposed genetic fuzzy algorithm is 98 percent and for
the proposed harmony fuzzy algorithm is 99 percent.

Keywords: Soft computing, Pothole detection, Fuzzy system, Genetic algorithm, Harmony search.
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(Figure-1): Hybrid systems in soft computing [1]
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(Figure-2): Stages of a fuzzy inference system [2]
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b Bzl ol bl abels Sy asl
wrh ol Gue g adlhas 5,50 Al b el
@S addlhae 5,00 dlae @lie ol o 098 slolis
sools 4 axgi b a5 conl ool> mhaw o jlaslcws
lolis 1) slailewss Z g Y jemme g0 sliwly jo Sl
Laxg bas cul ol 558 able b Bus 08
3,50 yumna 0 |y Iajlaslcans slows wilgn Ol yolde
ey (plply iy eedd oYL Cds b adlhae
odgaze g oloidn 3B Wbl (95 5 5999
ol o0l s glaaz gloosls bl 5 ol Ol yss

Sl 0l 25 (V) Jooz mllae

=95 960939 G e Ol 00guma :()- Jgu)
(Table-1): Intervals of input and output variables
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1. If (diffy is low) and (diffz is low) then (pothole is

low).

2. If (diffy is high) and (diffz is high) then (pothole

is high).

3. If (diffy is low) and (diffz is high) then (pothole

is high).

4. If (diffy is high) and (diffz is low) then (pothole

is high).

5. If (diffy is high) and (diffz is medium) then

(pothole is high).

6. If (diffy is medium) and (diffz is high) then

(pothole is high).

7. If (diffy is medium) and (diffz is low) then

(pothole is low).

8. If (diffy is low) and (diffz is medium) then

(pothole is high).

9. If (diffy is medium) and (diffz is medium) then
(pothole is high).
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