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FPR Deliverables 
Muhammad 

a.  Send pictures from NAS to Image Processing board 

b.  Send data to database at button press 

Daniel 

a.  Gather data from text files to send to database 

Mike 

a.  Finalize filter design 

b.  Solder components to board 

Bill 

a.  Minimize GPS delay 

Mike & Bill 

a.  Design enclosure 

b.  Optimize sensor hierarchy 
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RPI Board 1 
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Camera 
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Accelerometer 
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GPS 
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Sonar 
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Wiring 
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Inside the car 
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Inside the car (cont.) 
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At the press of a button… 
GPS grabs latitude, longitude, and time and writes to a text file 

Accelerometer samples for two seconds and writes depth of pothole to text file(if 
any). 

Sonar runs for 2 seconds and writes calculated depth to a text file 

20 pictures are taken in one second. Form the sequence of pictures one is 
chosen. 

GPS text file, Accelerometer text file, and picture are all sent to the NAS 
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When NAS and Image Processing Become One 
●  Files are sorted into correct folders given their folder number 

●  Image processing is performed on the picture and a text file of the diameter is 
sorted into the correct folder number 

●  The NAS receives the diameter text file and stores it into the correct folder 

●  At this time it also checks to see if the folder number has reached its max limit 

○  100 for real life scenarios 

If the max has been reached, a red led light flashes 

The user must drive to a location where they have wifi access 

They then press another button that grabs all the information from the text files in the folders and 
sends them to the database 

After sending to the database all the folders are transferred to the usb flash drive into a folder 
with the date and time 

The folder number is reset in RPI 1 
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Give me the important stuff (Data)  
Database stores Diameter, Depth, Latitude, Longitude, and Time. 

Measurements for the diameter and depth are in inches 

There two separate fields for the depth from the accelerometer and the depth 
from the sonar 
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The world of potholes 
Map displays locations of all potholes in database 

Hover over pothole location to find out diameter and depth 

18 



Image Processing - Sequence 
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Image Processing - Sequence (Cont.) 
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Image Processing - Sequence (Cont.) 
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Image Processing - Original 
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Image Processing - Brightness and Contrast 
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Image Processing - Blur and Gray 
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Image Processing - Thresh 
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Image Processing - Canny Edge 
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Image Processing - Contours and Circle 
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Image Processing - Diameter Text File 
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Image Processing - Pothole Range 
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Image Processing - Pothole Range 
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Image Processing - Pothole Range 
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Image Processing - Pothole Range 
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Image Processing - A Different Pothole 
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Image Processing - Pothole Range 
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GPS Video 
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Converting GPS Output to Google Maps format 
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Google Maps Lat  = 42 + (23.6191/60) 
     = 

42.3936567 
 
Google Maps Long = 72 +(31.7324/60) 
                                = 72.52887333 
 
Latitude is North so leave the sign unchanged 
 
Longitude is West so negate the sign 
 
Google Map coordinates are: 
 
42.3936567, -72.52887333 
 

       



GPS 
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GPS - Map 
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GPS 
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GPS - Map 
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Accelerometer 
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Designed PCB for filter circuitry using Eagle 

PCB was too expensive to implement (~$100) 

Protoboard used instead 

 



Accelerometer 
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Sonar 
Distance = speed x time 

Speed of sound = 343 m/s 

Time = time to object and back so we need time/2 

17150 x Pulse_Duration = Distance 

Situation is different when mounted on moving object (car) 

Work in progress 

Functions correctly rarely in the field 
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USB 
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Video 
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Errors 
Image Processing does not detect pothole 100% of the time 

Due to brightness and contrast sometimes the pothole is not visible enough and algorithm does 
not see it as a pothole 

Accelerometer does not always work either 

Some potholes are not completely empty of debris 

Clusters of potholes can provide misleading data 

GPS works 100% of the time with accurate coordinates 

Sonar does not work the majority of the time 

Algorithm requires more in depth calculation due to the car being in motion 
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Product Specifications 
Specification Goal Achieved 

Power All components powered by 
car battery 

Both raspberry pis are 
powered by usb hub and 
ethernet switch is powered 
by separate car charger 

Ease of Use Buttons for taking picture 
and sending data to 
database. Indication of max 
capacity reached. 

Both buttons and red led 
are located on green 
breadboard within easy 
reach of 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. 
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Product Specifications 
Specification Goal Achieved 

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 day’s worth of 
potholes on RPI. 

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