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Former Calibration Process: How it worked
• Manually move print head to four corners of the build plate (Time consuming)

• Take those coordinates and plug into Excel spreadsheet to solve



Our Plan

•Create a system that will 
automatically calibrate 
the print head.

•This is currently done 
manually which is 
inefficient.



Camera Operation

• We will use computer 
vision and ArUco
markers to identify the 
exact position of the 
robot and compensate 
accordingly.

• The camera cannot 
have the exact POV of 
the print head, which 
we will need to account 
for.



High-level Algorithm

1. Give initial configuration parameters and calibration points

2. Find physical data points using ArUco markers

3. Use solver algorithm
1.Convert camera points to nozzle points

2.Minimize error function

3.Return new configuration

4. Repeat 2 and 3 with new configuration until converging



Problems exposed with our 
approach
1. The data points we have are now from the 

perspective of the camera and not the 
print head

2. Conversion from camera to print head is 
nonlinear which can introduce error

3. ArUco markers need to be placed precisely



Solution 1

Problem: The data points we have are now from 
the perspective of the camera and not the print head.

Solution: Use math to do the conversion calculations using 
the equations



Solution 2

Problem: Conversion from camera to print head 
is nonlinear which can introduce error.

Solution: Split distal length parameter into two, giving us a 
joint to camera parameter and camera to head parameter, 
and add a fifth point to the calibration.

Aside: The physical lengths of the parameters are not 
always the lengths that give the best results for the 
calibration.



Manual Testing



Solution 3

Problem: ArUco markers need to be placed precisely.

Potential Solution: Use a build plate with an accurate grid 
system to easily place ArUco markers



Results and Conclusion

• We have completed the implementation of the algorithm 
needed to automate the calibration

• There were issues with the camera hardware, so the automation 
is yet to be tested

• Handing off to AMBOTS and they will finish the full automation 
testing



Questions


