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RER11i BT SIS e AT AT EL 6 121 ES IR i Sl ke wiait arils St o Tris Qe Sida &r Hough transfer After collecting images and running the hough algorithm on about 30 known burr heights, we used
the EwLiporn *Feature extraction technique used in digital image processing MATLAB to create a mathematical model. The best fit for our data was a cubic function which shows
"They result In reduced Tatigue life and eleciramagnetic ssues thal are caused when *Detecting circles in imperfect images the correlation between the radius of the hough circles and burr heights. By using this model, any
wires and connected to the inside of the planes. *The circle candidates are produced by “voting™ in the Hough parameter space burr height can be calculated by plugging the hough circle radius into the function which outputs
*Current measuring process requires engineers to go inside of plane wings after assembly eSelecting local maxima in an accumulator matrix the corresponding burr height,

which is difficult and time consuming. Canny Edge Algorithm
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* Created two masks — first with one that covers everything outside of circles of 0.05 inches, and the second

0.16 [
Cubic: y = 3.312182968e-08"x° - 2.6650031856-05*x> + 0.007959072271* -

covering everything inside the inner circle 0.6940708806
* The masks’ purpose is to reduce noise in the images In order to test the accuracy of the burr model, we -
* Performing canny edge detection in this status will give indices of every single edges which will then be took real burr images with a burr of a known height "
used to calculate the distance from the center point. and went through the process. First, we ran the canny o
& rfj::::f;;! * Then the value can be translated into the actual height using the mathematical model. edge algorithm to detect the radius of the highest 008

point on the burr and then plugged that radius into the
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mathematical function to find the height. Our margin
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The design approach is faster and time saving than of error was 7%, but this can be improved by taking
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current measurement method. Basically it includes four higher quality pictures or by using more references to
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Convex Mirror

main components create a more accurate mathematical model. B wm B B 8 W

Tripod: The purpose of the tripod is to fix the distance
from the conic mirror to the plate surface to get the

pictures at the same distance because the thickness of

the plate is varied. Keyshot is a simulation software used to render high quality images. It produces these images by utilizing Future improvement

Solenoid: The tripods can be controlled by the i Tiood ray tracing, which allows for a better reflection in the mirror model. Prototype completion

electromagnetic force induced by solenoid. Process: eFinish the prototype assembly once grant laboratory access.

Convex mirror: The whole view of burr height can * Created models of the spherical mirror and coupons with known exit burr heights in Solidworks and then eTesting real burr in laboratory setting

be pictured by the camera Solenold imported them into Keyshot. eConduct safety assessment

Central rod: The central rod connected with the mirror * Adjusted the materials and position of the coupon and mirror to reflect the real-life set up. Intensity Tracking Computer Vision Approach

and camera will not affect the vision on the rim of the e Captured images of the top view, just like the actual camera would, and ran the image through the hough eAlign focal length with the highest point on the burr

circles, and it can also fix the distance from the camera algorithm which fit a circle to the highest points on the burr. *Move camera at very small increments and track the intensity of the pixels in the image
to the mirror. * Collected the radius of this circle and repeated the process for about 30 different heights. Based on the intensity correlation, we can calculate height of the burr

Measuring process: After gathering an archive of all the hough circles and their corresponding burr heights, we formed a

insert into the Expg"f trip‘:ds Nisasurement Back to original mathematical model that displays the correlation between the radius of the hough circle and the burr height.
and clamp to

surface

Lift up tripods

hole burr height point
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