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Purpose

To determine how accurate A robot with a grey
scale camera is at sorting colored bricks.

To complete this task, the robot will be
programmed to find and then sort the bricks into
two different bins.

The experiment will use randomly place bricks
all over the field of view for the robot to find.




Hypothesis

My hypothesis is that the robot will be able to correctly
sort the bricks 70% of the time, the reason | think is
robot’s aren’t accurate their repeatable doing the same
thing over and over.




Set up

To set up for this experiment | spent nearly a whole
day messing with the lights, try to eliminate any
shadows as they could effect the robots ability to see
clearly. | had to do this as even a slight shadow could
throw the color off enough that a grey could be
identified as a brown. Then | raised everything thing
up on large bins so the robot could grab it easier.
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Procedure

The first step to do was to get the tool frame and user frame set up. To set
up the tool frame was use to tell the robot where the gripper were and
the user frame to tell it where the board it was working on was. | then
started to work on the program. The first 2 lines of code told robot to use
the taught user and tool frame. Then | taught it the master point which
was a brick in the center of the board, along with the pounce point 50
millimeter up from the master point. Next was the home and drop of
positions, home was where the robot would start and end the program
and their were 2 drop off points for the 2 different colors of bricks.

Stating on the camera the first thing | did was measure how far the
camera was away from board. Next | used the vision camera calibration
grid and | took a picture for the robot to see the dots on the grid however
some of the dots would be blurred so | had to manually delete then so it
would calibrate properly. After that | had to measure how tall the Lego
pieces were: 11.37 mm. Next | taught the robot to find the bricks by
taking a picture of one of them, | then added a histogram tool to the
camera that record things such as the mean, median, and mode of the
bricks. | then added a line in the program that would make it choose a
random brick to pick up and sort, | also added a line of code if the robot
saw a brick 125 or higher with would go into the grey bin if not the
brown bin.




Procedure Continued

For the first run of the programs | placed down 12 brown
bricks randomly around the board coming up with new
ways to put them every time running the program after
putting them down. | did the same with the grey bricks
putting 12 down randomly and then running the
program and taking notes.

When running the final experiment | place 6 brown and
grey bricks randomly on the board for the robot to sort,
then recording the results after each of the 5 runs.




Results

Number Sorted Correctly with Histogram Value Brown < 125 < Grey
Control Group 1 | Control Group 2 Mixed
Brown Grey Brown Grey
Experiment #1 12 i | ) 5
Experiment #2 12 10 ) 5
Experiment #3 12 i 6 6
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Experiment #2 1z 12 ] ]
Experiment #3 12 12 6 6
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Conclusion

The experiment successfully demonstrated the accuracy of using a gray scale camera to sort
color parts with a sorting accuracy of 90%. While it was highly effective at identifying brown
bricks, 98% accurate in the control group and 100% accurate in the mixed trials, it consistently
struggled with grey bricks, which fell to an accuracy as low as 88% in the control group and
90% in mixed trials. This indicated that the 125 threshold histogram value was too broad,
causing the machine to misclassify some grey objects.

Analyzing the results, the robot was able to sort the parts with greater that 70% accuracy as
defined in my hypothesis.

| was interested to see if changing the histogram value could improve the results. | modified
the threshold to 115 after looking at many results of the Lego bricks and reran the
experiments.

Following this adjustment, the robot’s performance improved significantly, achieving a perfect
100% accuracy across all five experiments for both color groups and the mixed part trials.
These results prove that while the initial setup was functional, fine-tuning the camera’s
histogram parameters to a specific 115 value threshold was the key to eliminating errors and
achieving 100% accuracy.
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