27 ‘3%34,
17 IISREM

o International Journal of Scientific Research in Engineering and Management (1IJSREM)
w Volume: 09 Issue: 01 | Jan - 2025 SJIF Rating: 8.448 ISSN: 2582-3930

AUTOMATIC DETECTION AND NOTIFICATION OF POTHOLES AND HUMPS ON
ROADS TO AID DRIVERS

DR. JAYANTHI KAMALASEKARAN?, SADIPARALA NAGA BHUSHAN REDDY?, AKSHAY
TADIKONDAS3, BACHU VENKATA BALA NAGENDRA BABU# CHINTA MARY KIRANMAYES5

1 Assistant Professor in computer science and engineering & presidency University, Bangalore
2Student in computer science and engineering & presidency University, Bangalore
3 Student in computer science and engineering & presidency University, Bangalore
4 Student in computer science and engineering & presidency University, Bangalore

®Student in computer science and engineering & presidency University, Bangalore

Abstract - The Indian subcontinent is the world's second most populous Country and one of its fastest developing
economically. Backwardness of roads is also one of the problems in the region. Roads are now the dominant form of
transportation in India. In fact, it accounts for about 90 percent of the country's total passenger transport and about 65
percent of the country's total freight transport. Most of the roads in India are narrow and congested with poor surface

quality and their maintenance needs are not satisfactorily met.

Most of the rural non-tarred roads are in a shabby condition. Most of the roads either become muddy tracks in the
rains or dusty tracks during the summer months. Indeed, in India, there are roads built with automatic barriers which
control the traffic and flow at ramp sites. It would thus be highly essential to estimate how quickly a ramp could be
deployed from an operational standpoint as part of the overall procedure of traffic management. All of these facts
therefore highlight that there is different relevant material available on the general nature of undulatio and undulation
detection of ramps in India. If the aforementioned are to be operated successfully and efficiently, then necessarily, the
target has to be first identified successfully. It is done through filtering interal models with a confidence level in
reducing accidents by taking into consideration the aspect of humps and potholes within the Indian landscape.
Constant movement and high impact on structures cause depression stressing material reinforcement, ultimately
leading to the formation of potholes.

Key Words: Road infrastructure, Transportation, Potholes, Humps, Traffic management, Undulation detection, Rural
roads, Maintenance.

1.INTRODUCTION

Maintenance of roads is one of the major problems in developing countries. Good road condition adds a good deal
to the country's economy. Identification of pavement distress, like potholes and humps, not only enables the drivers to
avoid accidents or damages to the vehicle but also assists the authority to maintain roads. It discusses the previously
developed pothole detection methods and deals with a cost-effective solution to detect potholes and humps on roads
and alert drivers in due time to avoid accidents or damages caused to vehicles.

Ultrasonic sensors are used to identify potholes and also to measure their depth and height respectively. RF
transmitters are placed on the road where there is an hump and RF receivers are placed inside the car whenever there is
a hump the RF receiver will receive the signal and will alert the driver through Buzzer and LCD display. The proposed
system sends the information to the cloud through WIFI and this data can be accessible on Blynk installed on the
Android smart phone. The sensed-data includes pothole depth, height of hump which is sent to the server (Mobile) via
WIFI. Then this data is stored in the database (Mobile). This serves as a valuable source of information to the
Government authorities and to vehicle drivers. In the event of even a small pothole or hump on the road, the sensors can
sense this, and immediately, the buzzer is activated and it will be shown on the LCD to alert the driver so that
cautionary measures may be taken in order to evade accidents. The model developed in this project satisfies 2 prime
requirements: automatic detection of potholes and humps and alerting the vehicle driver in order to avoid a potential
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accident. This approach, which has been proposed here, is an economical method for the detection of terrible potholes
and uneven humps as it involves low-cost ultrasonic sensors. In addition to these, a mobile application was also used in
this system that could send alerts related to potholes and humps.

2. RESEARCH ELABORATION

Poor maintenance of roads, particularly bad potholes and ill- conceived speed bumps, are among the primary causes for
road accidents and vehicle damages. Most of these are discovered after creating accidents or severe damages. The
novel system will thus rely on ultrasonic sensors, RF communication, and cloud-based technology to detect hazards in
real-time and report to the driver. The design is such that it is very economical in the sense that cheap hardware
components have been used and the efficiency is quite high with respect to detection of hazards.

How It Works:
Ultrasonic Sensors: Mounted on vehicles, these measure the distance to the road surface. Any change in these
measurements

would indicate a pothole or hump. The system identifies these changes in distance measurements as potential hazards
and includes potholes, speed humps, and other irregularities on the road.

RF Communication: In the event the ultrasonic sensors identify a danger, it uses RF (Radio Frequency) communication
to relay this information into the central cloud computing platform. This module is sending the danger data to the
central cloud computing platform for analysis. The efficient relay of information from the car to the cloud without
many alterations to the infrastructures is realized by the use of RF communications.

Data being transmitted by numerous sensors is processed centrally over the cloud in real-time and analyzes its sensor
readings for plotting the threats identified. Centralized processing provides better detection and classification depth
level of potholes and even measures the height of speed breakers. Further assessments and studies regarding the
received and processed data are made in the Cloud Database.

Driver Alerts through Mobile Apps- The processed hazard information is transmitted to a pre-loaded mobile
application on the cellphone of the driver. The mobile app will offer immediate alerts about hazards that are close by.
This enables the drivers to have knowledge about approaching road danger, such as potholes or speed humps, before
hitting the driver. The app can use GPS to show the exact location of hazards and provide warnings ahead of time, so
the driver can slow down or take alternative routes if necessary.

3. SYSTEM ANALYSIS

There are several difficulties associated with the road infrastructure of uneven speed breakers, weather-related
potholes, stress due to overused vehicles, and an unsuitable monitoring of the roads. All these have a potential for
causing risks on the roads from drivers, vehicle perspectives, or the general aspects of traffic. An intelligent system
will propose and monitor continuously for detecting hazards to communicate the same in real time so as to present safer
driving conditions, thereby maintaining the roads under the government.

The system combines both hardware and software integration into one complete solution. Hardware features are the
modules that detect road anomalies, such as the sensing and RF modules. In contrast, software components feature data
processing and analysis using cloud storage and mobile applications and sending reports to a central database. The
moment anomalies and hazards, such as potholes or uneven surfaces, are detected, the information is transmitted
instantaneously to a centralized database. Thus, it allows the users to access such information through mobile
applications that can inform them in real-time of any road condition updates. The information further makes the
governmental agencies to set priorities and make a schedule regarding road maintenance.

This system, taking advantage of such advanced technologies, enhances the safety of drivers on roads and also
improves the management of infrastructure maintenance. It is basically a
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proactive measure to road hazards: detection and solution well before an accident takes place, with improved overall
transport efficiency.

4. REQUIREMENT ANALYSIS

Hardware:

Microcontroller like Arduino Pothole depth sensors Ultrasonic hump sensors
RF Tx/Rx pair LCD module Buzzer module
Wi-Fi module for cloud connection

Software Requirements:

Embedded C program
Arduino IDE for writing programs Blynk App\

It would also require a database that holds information for use later to communicate to drivers who drive with android-
based smartphone devices.

5. SYSTEM DESIGN

The advanced system design in place is proposed to enhance the road safety drastically using advanced hardware,
transparent data transfer capabilities, and friendliness on the user interface. A core use of the ultrasonic sensors at the
heart of hardware will ensure a detection system against obstacles ahead. The core for signaling about the presence of
a speed hump or speed breaker will rely on RF transmitters. To process and handle the data coming from these sensors
and transmitters appropriately, microcontrollers would be employed to ensure seamless communication and efficient
hazard detection. These microcontrollers are central processing units that make real- time monitoring and response
possible.

All data captured by these sensors and transmitters will be streamed wirelessly back to a server in the cloud for further
processing and analysis. Being a cloud-based system also has the obvious advantage of rendering hazard data
instantaneous and processed information that could present timely notifications about hazards. Using this real-time
hazard information transmitted to the interface, the hazard information will promptly be received in the vehicle user
interface.

The user interface is a mobile application developed on the Blynk platform. This app forwards real-time alerting on a
smartphone to a driver about what's ahead - either obstacles or humps ahead on the road. Drivers therefore take
proactive and timely action leading to better driver awareness and also minimizing the scope for accidents to happen.

A block diagram will therefore systematically depict how data is flowing between hardware components, modules of
communications, and the user interface. A clear visualization of these constituent parts working together helps fully
analyze

how such a system works to therefore offer an effective solution toward road safety.
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6. IMPLEMENTATION AND RESULTS

The project on the road hazard detection system aims to make roads safer through the real-time identification of
common hazards such as potholes and humps. It will be mounted on a vehicle and will utilize ultrasonic or vibration
sensors mounted for sensing changes in the road surface. It measures accurately the hazards, measures the depth and
height of potholes and humps and displays on an LCD screen in the vehicle. This helps a lot in giving clear and prompt
information to the driver regarding the road conditions which, in turn, assists them in safety by making good decisions
while driving.

One of the salient features is that it has provided a buzzer which always gives time warning whenever the hazard on
road is detected so that it might be audial in form, alerting the driver if the hazard itself is not available to the sight of
the driver, for example, conditions of heavy rains or at night. Any road surface change that may be hazardous will alert
the driver through the system immediately. Thus, it increases the possibility that the driver will respond fast and avoid
the accident by slowing down, changing lanes, or detouring.

The communication module of the system makes use of GSM or Bluetooth technology. The same modules are
supposed to alert the driver in real time as well. It will provide the warning message if the driver moves away from the
car. This can be beneficial when the driver has to leave the car alone in an area that may threaten or after some
accident. Through GSM, it is possible to send text messages or dial any number defined earlier; hence emergency
contact numbers have reached the destination. Seamless communication by the mobile devices further offers flexibility
and ease in the use of the system, due to its Bluetooth functionality.

During the test runs of the system, it has shown an excellent accuracy level for detection and measurement with
sensors capable of detecting even minute changes in the road surface; therefore, such road hazards as potholes and
humps become detectable even before their occurrence. The system is also very accurate concerning measurements of
depth of potholes and the height of humps. This may enable the driver to measure the magnitude of the threat and
determine which action is appropriate for him or her. Since the system equips the drivers with the capability of
acting within the shortest reaction time after sensing the road irregularities, the probability of an accident from the
sudden growth of road irregularity is considerably reduced.

This would mean a better safety improvement for the overall road, in which the incidents would become minimum, in
the form of accidents, car damages, and even injuries. Mass adoption could see this system put in smart cities to
monitor roads and help urban planners and officials better maintain these conditions, create real-time information to
improve the flow of traffic within a city and better mobility of all citizens towards an improved environment in the
context of the safety of roads.

The Block diagrams representing the system are given below:

loT System
[system]

wsystems
Microcontroller

Controls the system and
communicates with other
components

Sends data to display

Sensors

[system] Peripherals

[system]

system

¥ «Sysems wsysiems
Utrasonic Sensor B Racaiver 16x21CD 175

Measures distance Recthes gﬁf;’“ s Produces sound alrts Dispays nformation [ Provides ocation data

Cloud Services
Isystem]
1

spsem
Blynk

Cloud platform for loT data

visualization and control

© 2025,IJSREM | www.ijsrem.com DOI: 10.55041/1)SREM40529 | Page 4


http://www.ijsrem.com/

&gl \gsia

17 IISREM . . ‘g . . .
eournal International Journal of Scientific Research in Engineering and Management (1IJSREM)

w Volume: 09 Issue: 01 | Jan - 2025 SJIF Rating: 8.448 ISSN: 2582-3930

7. SYSTEM STUDY AND TESTING

The system is put through rigorous testing to establish its reliability and effectiveness in real-world applications. Such
testing is performed in various road conditions, such as high- density urban areas, rural areas, and highway settings, to
establish the performance of the system with regard to traffic conditions and terrain. Sensor accuracy, speed of
notification, and overall responsiveness of the system are crucial performance parameters. Every obstacle, potential
hazard, and other such points must be detected through sensor accuracy in the data. The speed of notification is
essential to give timely alert to a driver to react within the required time for necessary decisions. The system is
checked for its responsiveness so that in case it receives any input data, it issues alerts without further delay and
contributes to its smooth running.

Field studies also occur, which validate how the alerts cut down the accident risks and driver awareness. For this, real-
world testing of the system, where actual vehicles are used, along with monitoring drivers to check out how well their
reaction times are improved and what kind of judgments they make at the right moment, is put into practice. These
metrics would focus on giving a high level of safety and reliability to the system, hencmaking it significantly contribute
to fewer accidents with better driving experiences.

T d

System Testing s
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8. CONCLUSION

The proposed project gives a cost-effective and scalable technique in road hazard detection and notification for drivers,
hence enhancing road safety. Cloud-based systems and mobile applications enable the message to hit directly at one of
the significant hazards with regard to road issues, which is normally not noticed until accidents or damage occurs. The
system is constantly monitoring roads for potholes, debris, or damaged road signs among others. This radar system
collects data from sensors placed in the vehicle or roadside infrastructure and then analyzed and processed in the
cloud.

It immediately warns the driver, if there is a hazard it finds via the mobile app, so chances of accidents are low and
warning reaches them as early as possible. The system further opens up the opportunity for the drivers to report
hazards through their applications of mobile, so they contribute to crowd-source database in this way. It keeps learning
its accuracy constantly.

The system also offers useful information to local authorities and infrastructure maintenance teams. It is possible to
provide proactive maintenance by tracking and cataloging road hazards, which in turn can be done better with resources
allocated in a reduced manner. In short, the solution fills the gap that currently exists in the existing road monitoring
systems, offering a practical, scalable, and effective means of enhancing road safety while supporting infrastructure
maintenance.

9. FUTURE ENHANCEMENT
Future Upgrade of Road Hazard Detection System:

1.Smart City Infrastructure: If it would have been coupled with a smart city network, the system will even become
much advanced. Through the smart city network, there can be a real- time monitoring of road conditions uploading
towards the concerned local authorities. This will again support efficient road maintenance as they would be warned
well in advance to ensure rapid response by them to correct the hazards present on roads.

2. Predictive Analytics with Machine Learning: The system may be learned to predict events of road hazards with the
help of algorithms of machine learning based on historical data, climatic conditions, traffic flow, etc. Thus, it may give
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anticipatory measures, which would include warning of any potential hazard so that it would not occur.

3. Crowd source data. It will provide opportunities to the driver in terms of how they can contribute to gathering data
within a crowd source about road hazards. All the knowledge related to how potholes, humps etc exist and pose a
particular challengewill add on to developing the entire map over hazardous spots. It should be subsequently more
fortified for danger discovery and alarming signals.

4. Cloud-based data storage and analysis: The accrued data would then be stored within the cloud and enable time
series patterns of hazard associated with the roads under analysis. To better design the roads and help maintain them
the available data related will thus remain accessible to town planners, engineers, and stakeholders in general and
inform more rational choices regarding road development.

5. Advanced Sensor Technology: Further advances could be on advanced sensors, such as LiDAR or infrared sensors
that would enable the system to more accurately and reliably detect road hazards under various conditions of weather
and at night.

6. Vehicle-to-Vehicle Communication (V2V): A car may possibly talk to other cars regarding hazards, making the
traffic environment more cooperative. For example, if one vehicle feels that some hazard is taking place, then it might
automatically alert all the other close-by vehicles about the possible hazard and thereby minimize possibilities of
accidents.

7. Autonomous Vehicle Technology: Road Hazard Detection The autonomous vehicle technology may be integrated
with a road hazard detection system. It will add to the safety capabilities of an autonomous vehicle on roads because it
will equip the vehicles with real-time hazard data to respond accordingly to anomalies in roads.

8. Friendly mobile application This could include extended capabilities of real-time reporting, trip history, user-
specific alerts, and more for the mobile app interface to offer greater easier and safe navigation through potentially
hazardous zones.

9. Energy Efficiency and Sustainability: Such a system might be designed further in the near future that has reduced
energy absorption through sensors along with the communication modules so that continued performance sustains for
long and yet remains energetic. The New System, of immense need for it, may hopefully include low energy
sustainable technologies where it would most likely be an easier option in many types of automobiles.
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