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Abstract 
The Pothole Tracker is a system of devices that gathers 
and stores information about potholes encountered on 
the road. The first Raspberry Pi board, containing the 
sensor units, is mounted on the front of the vehicle 
while the second Raspberry Pi board, containing the 
storage, image processing program, and button to 
activate the system, is located within the vehicle. The 
system is connected to the internet through a WiFi 
dongle which sends information gathered by the 
sensors to a database. A website is connected to the 
database to display the data on Google Maps to users, 
such as the Department of Public Works, in a user-
friendly manner. 
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Results 
The car battery is able to power the two Raspberry Pi’s 
and the Ethernet switch through the cigarette lighters. 
The calculation of the diameter through image 
processing proved to be accurate within reasonable 
range. The GPS was also accurate in retrieving 
accurate coordinates of potholes. The accelerometer 
did not have an acceptable success rate due to other 
cracks and debris on the pavement. The sonar was 
unsuccessful in calculating the depth of a pothole the 
majority of the time. The website accurately displays 
the location and size overview of each pothole in the 
database. 
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System Overview 
The camera on the front of the vehicle takes a 
sequence of pictures when the button is pressed. One 
picture is chosen from the sequence. The diameter of 
the pothole is calculated using image processing. The 
GPS grabs the coordinates at the time the button is 
pressed and the depth is calculated using an 
accelerometer and sonar. A red LED light lets the driver 
know when the storage is full and needs to be sent to 
the database. The driver must drive to a location where 
wireless is accessible and then they press a second 
button that sends all the information and then transfers 
everything to a external USB storage. The website uses 
Google Maps and grabs the locations of the potholes in 
the database. It then pinpoints them onto the map. 
Users can hover over points and see the size summary 
of a given pothole.  



 
 
 

 
 
 

Cost 

Part Price 
Raspberry Pi’s $77.40  

Raspberry Pi Camera $26.61  

GPS + Antenna $58.99  

Accelerometers $29.90  

Sonar $3.95  

Resistors $0.00  

Capacitors $0.00  

WiFi Dongle $9.99  

Micro SD Cards $19.98  

Ethernet Switch $9.95  

Ethernet Cables $16.98  

USB to TTL Serial Cable $9.95  

Micro USB Cables $14.98  

5-Port USB Car Charger $14.99  

Power Adapter Car 
Charger 

$16.95  

Button Board $0.00 

Accelerometer Filter $0.00  

Total $310.62 

Development Production (1000) 

Specification Goal Achieved 

Power •  All components should be 
powered by the car battery. 

•  The two Raspberry Pi boards, USB 
hub, and Ethernet switch are 
powered by separate car chargers. 

Ease of Use •  One button for activating 
sensor units and another 
for sending data to the 
database. Indication of max 
capacity reached. 

•  The two buttons and the red LED 
are on the green breadboard which 
is located near the driver. 

Efficiency •  System can gather data and 
process image in less than 
30 seconds. 

•  Takes about 10 seconds from push 
of button to diameter text file. 

Accuracy •  Diameter: + 5 inches 
•  Accelerometer: + 1 inches 
•  GPS: + 40 Yards 
•  Sonar: + 3 inches 

•  Diameter is within range the 
majority of the time. 

•  Accelerometer does not meet the 
range 40% of time. 

•  GPS is always within range. 
•  Sonar is almost never within 

accurate range of depth. 
Storage •  Store a days worth of 

potholes on the Raspberry 
Pi. 

•  Set to store 100 potholes worth of 
information before sending to 
database is necessary. 

Specifications 

GPS - Location 
•  GPS outputs NMEA sentences via USB to TTL cable 

into USB port on Pi. 
•  Code accesses USB port searching for a $GPGGA 

sentence ($GPGGA sentences include time, latitude 
and longitude). 

•  Code records first $GPGGA sentence to a txt file, 
exits USB port. 

•  Parse $GPGGA txt file, creates a new GPS data txt file 
in format to be grabbed by NAS. 

Sonar - Depth 
•  Distance = speed x time 

•  Speed of sound = 343 m/s 
•  Time = time to object and back so we need time/2 
•  17150 cm/s x Pulse_Duration = Distance 

Accelerometer - Depth 
The two accelerometers collect force measurements for 
two seconds while the driver is striking the pothole. 
The raw data yielded from the accelerometers is filtered 
as to suppress noise from the vehicle’s suspension 
and engine. The filtered data is analyzed using a 
Python program which extrapolates depth. This depth 
is transferred to the database where the information is 
organized on the website. 

Part Price 
Raspberry Pi’s $60.00  

Raspberry Pi Camera $20.00  

GPS + Antenna $48.68  

Accelerometers $23.92  

Sonar $1.41  

Resistors $0.17  

Capacitors $0.88  

WiFi Dongle $9.99  

Micro SD Cards $19.98  

Ethernet Switch $9.74  

Ethernet Cables $11.89  

USB to TTL Serial Cable $7.96  

Micro USB Cables $14.98  

5-Port USB Car Charger $14.99  

Power Adapter Car 
Charger 

$16.95  

Button Board $3.46 

Accelerometer Filter $10.35 

Total $275.35  

Network-Attached Storage (NAS) 
The Network-Attached Storage (NAS) shares a 
Raspberry Pi board with the image processing 
program. This board connects all the subsystems 
together which include the sensor devices, image 
processing, and the database. All of the information 
gathered from the sensor board is stored on this 
Raspberry Pi along with the processed image data. On 
the press of the second button, the information is sent 
to the database and the data is also moved to a USB 
device connected to the Raspberry Pi board. 


