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ABSTRACT

Monitoring of road surface is essential for travellers as well as for the municipal corporations for choosing the best possible road .This will
provide the comfort and security to the vehicle travelers. This also helps drivers to avoid accidents. Currently road condition monitoring approach
is slow as well as costly. In this paper, to sense potholes which uses accelerometer and gyroscope, both built in the modern day smart phones,.By
using accelerometer pothole induced vibrations can be measured on the axis reading, making them distinguishable. Our proposed method is a series
of processing methods were applied to the collected data, and features from different frequency domains were extracted, along with various
machine-learning classifiers. The results indicated that features from the time and frequency domains outperformed other features for identifying
potholes. Among the classifiers tested, the Random Forest method exhibited the best classification performance for potholes.
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3.PROPOSED WORK

The proposed work focuses on building an efficient pothole detection
system, that is a classifier with increased accuracy, while also ensuring
that the process is not too complex and time-consuming.

The architecture has four major stages: data collection , pre-processing
of data, building the model, and evaluating the classifier. The raw data
was collected from the smartphone's in-built sensors: accelerometer
and gyroscope.After the data was cleaned and transformed to improve
its quality, it was fed to the proposed model, that is the machine
learning classifier . Finally, model was evaluated on a number of
evaluation metrics to make out its performance.
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Fig.1 Example of pothole

2. LITERATURE SURVEY B i
Several pothole detection methods have been put forward, a few of METRES ——3 —

which make use of the data obtained from the inbuilt smartphone
accelerometer to discern potholes.

An analysis of various papers on pothole detection methods by

considering the type of equipment and methods employed has been
done and the research gaps are identified. After analysing Table 1, it has
been observed that while accuracy is high, the recall score is low and
potholes are relatively misclassified as compared to non-potholes.

Figure2:- the proposed architecture machine-learning classifiers.

3.1 Data Collection
The dataset is primarily the vibration based sensor readings collected
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from a smartphone's in-built sensors, that is, the accelerometer and
gyroscope as the phone was mounted on the wind shield of the vehicle
to detect said vibrations.
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rawdata
Smariphone Dataset
mounted in vehicle
accelero
rawdata

Figure 3:- Raw Data Collection

The data is the result of five trips over a selected road with sufficient
instances of potholes to make inferences. The minimum,
maximum,mean and standard deviation values of the x,y and z
directions of the accelerometer as well as the gyroscope the inputs .

3.2 Pre-processing

3.2.1 Grouping - Each instance of the dataset was originally taken
every fifth of a second, which resulted in turbulent fluctuations. The
instances were grouped by intervals of two seconds each, in order to
make better sense of the data points.

3.2.2 Scaling - Standardization (or z-score normalization) scales the
values by the mean while taking into account standard deviation,
consequently reducing the effect of the outliers in the features. x =(x —
mean(x))/std(x) . This aggregation provides a finer signal for pothole
classification.

3.3 Proposed Model

The proposed model is one of the most widely used machine-learning
algorithms and exploits swarm intelligence by aggregating individual
predictions based on various decision trees to decide the final
constructing multiple independently trained decision trees
[8]..Generally, Bootstrap Aggregation (Bagging) is used in the
ensemble procedure to reduce the variance of the decision trees, which
enhances the stability of the prediction results [9]. In this study, we
utilized the RF classifier [10] of the Sklearn library withn_estimators =
100 (100 decision trees in the forest).

4 CONCLUSIONS

The objective of this study was to develop a method for using
smartphones with embedded accelerometers to identify potholes in
road surfaces, which would significantly reduce the time and resources
required for pothole detection. The feasibility of this idea was
confirmed, as machine-learning models with features extracted from
acceleration signals along three axes achieved significant precision
and recall for pothole classification.
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