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Problem Statement
John Faurbo, Theodore Eastmond and the Royal Canadian Navy 

need a robotic arm that has the ability to detect, remove and paint 
over corroded areas to ensure proper maintenance on the Halifax 

class warships. Cost, ease of use, proportions and safety of 
product are key to creating the best product for the client’s needs.



Our Solution

Inverse Kinematics
3D0F, Open-Source, 
Scalable

Corrosion Detection Software
Coded in Python, Image 
filtering

User Interface
Coded in Python

Safety
Emergency stop,
PIR sensors
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End Effectors
Camera scanning,
Marker concept05



What Is Inverse Kinematics?

https://drive.google.com/file/d/1lbNPYFDLJrzp_Bf-3Jb8BZTgD_Bcbi2b/view
?usp=sharing

https://docs.google.com/file/d/1lbNPYFDLJrzp_Bf-3Jb8BZTgD_Bcbi2b/preview
https://docs.google.com/file/d/1nj32BdurmG5oryJp4fglbnlqtn6oq8Ux/preview


End Effectors



Our End Effectors
Taken with our OV7670 Camera!

Setup thanks to Indrek Luuk!
https://circuitjournal.com/arduino-OV7670-to-pc

https://circuitjournal.com/arduino-OV7670-to-pc




1 = Corrosion

0 = No Corrosion

Credit: Ben Zager and Ryan Dufour

SaturationEdge values

Corrosion Detection Software





Sam’s Video Demo



https://docs.google.com/file/d/16csNniXGJrGiKpjAugaiqphyjPNFxMVe/preview


Budget

45K

Allocated Budget 

$40

Amount Spent

$50

Cost Breakdown

https://docs.google.com/spreadsheets/d/18BqcyjkIiJBqlCaDbLT11PKpCvkuHRg8Nuyg-PaR-rA/copy


Automated

Actualized

Corrosion Detection
Indicates whether images contain corrosion or not

Functional Minimum Viable Product 



Question?

Thank You!



Organization































python main.py test 0.2 0.18

Calls python 
into command 
prompt

Name of file 
that controls 
the code

Hue 
Saturation

Edge threshold 
(edge sensitivity)



Implemented Coordinate System



Improved Coordinate Concept

- Values assigned to each picture

- Value is also assigned to a motor 

position

- IK goes back to position with code 

for rust remover step





Language = C++



No analog pins left on 
arduino… Needed 
other solution!



- OV7670 – 0.3 Megapixels

- VGA sends picture output to USB

- No external Ram or Fifo required

- No Arduino shield required!

- Very weak! 1Mhz capabilities with USB vs 

Arduino clock speed of 16Mhz 
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