DRAW-E

> 3-Degree of Freedom
Robotic Arm &
_ o Jaber Chowdhury, Josh Larocque, Sara Barbosa,
7 A Nikita Neyshtadt, Kathryne Truong Sl e
e o e 3o
Group 12, GNG1103 Winter 2022 v




User Needs

“The Department of National Defence needs a portable, reliable, and safe robotic arm to
paint surfaces on the Halifax Class Steel Warship which can be operated by boatswains
to free up sailors so they can complete other tasks.”



A WARNING-HEALTH AND SAFETY |
BEFORE PLAYING, READ THE HEALTH
AND SAFETY PRECAUTIONS BOOKLET
FOR IMPORTAMT INFC
ABOUT YOUR HEALTH AR

TO GET AN EXTRA COPY FOR YOUR REGION. GO ONLINE AT

WWK.nintendo.com/healthsafety/

Press any button to continue.
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CAD Model Manufactured Marker Attached End Effector and
Model Marker Attached to Arm



Procedure

1.  User selects logo from selection screen
2. App sendsimage to be drawn to the Arduino
3. Arduino controls the robot and the logo is

drawn
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Our solution is:

i3

Easy

Ready to run,
Easy to fix and
maintain

&

Simple

No technical skills
required

R

Adjustable

Use any drawing tool
desired



Demonstration
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X-Y coordinates for all theta1 and theta2 combinations

from numpy import *

al="'24"713
a2 = 25.073
a3 = 6.087
px = -14

py =3

phi = 90

phi = deg2rad(phi)

wx = px - a3*cos(phi)
wy = py - a3xsin(phi)
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delta = wx**2 + wyx%2
c2 = ( delta -al*xx2 -a2%x%2)/(2xalxa2)
s2 = sqrt(1-c2xx2)

sl ((@l+a2xc2)*wy - a2xs2#wx)/delta
cl = ((al+a2xc2)*wx + a2xs2#wy)/delta

theta_3 = phi-theta_1-theta_2

print('theta_1: ', rad2deg(theta_1))
print('theta_2: ', rad2deg(theta_2))
print('theta_3: ', rad2deg(theta_3))



https://docs.google.com/file/d/1QFzgx_El1aqOwBLqg40sdpDuGhc2-ctF/preview

Thank you for listening!

Q&A Period
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