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Problem
Statement

Design and
create a robot
that can draw

simple pictures.

4/21/2022

Mechanical
Parts

HiWonder Xarm 1s

Intelligent Bus Servo Robotic Arm for Programming

e 6 Degrees of Freedom (including end-
effector

e 5 Aluminum Links

e 6 high torque bus servos

This arm comes This arm is

= with available out-of-
programmable
software, and

the-box from
Amazon.

remote control

capabilities
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Modifications
Mounting Cradle

Vertical Mount

We custom built this vertical mount cradle out of
wood

It includes holes for adjustable height

The cradle holds the robot vertically so the robot
can draw on a horizontal paper

Early

Experimentation
&
Failures
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Triangle

v [thetal (rad)|theta2 (rad) | thetal (deg)
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author|  shape x ¥ [thetal (rad) [theta2 (rad) | thetal (deg) | theta2 (deg)
25.00/125.00 0.7447 15428/ 427 88.4|
26.56/129.69 0.7708 1.4585 442
28.13|134.38| 0.7996| 1.3700| 45.8]
E 139.06| 0.8314 12766 47.4
31.25]143.75 0.8666| 1.1769| 49.6|
[359af1a531]  oss01] 11214 493 643
40.63|146.88| 0.8570 1.0607| 49.1] 608] 727
45.31]148.44| 0.8574
lordan| Diamond 50.00| 150,00
48.44)145 31
46.88)|140.63]
4531|13594 0.7283
4375|131 25| 0.6917
39.06|129.69| 0.7006|
34.38|128.13] 0.7125 1.4536|
29.69|126.56| 0.7272 1.4999
30.00{135.00| 0.7943 13513
25.00/135.00 0.8229 1.3698,
m 135.00| 0.8532 1.3850|
15.00{130.00| 0.8482 1.4849|
10.00{125.00| 0.8499 15775
5.00|120.00] 0.8581 1.6634|
10.00{120.00| 0.8183 1.6584
15.00|120.00| 0.7800| 1.6502
10.00/115.00| 0.7885 1.7366|
5.00|110.00| 0@3' 18176
| 10.00110.00 0.7603 1.8125|
15.00{110.00| 0.7181 1.8040|
10.00{105.00| 0.7336 1.8863|
Ethan Uﬁminih'lﬂ.lmm 0.7566 1.9637|
10.00/100.00| 0.7084 1.9584
15.00{100.00| 0.6616 1.9495

20.00{105.00| 0.5465 1.8655|

25.00|110.00| 0.6387 17769

30.00|115.00| 0.6378 1.6833)

25.00|115.00| 0.6728 1.7016|

20.00{115.00| 0.7097| 1.7166
25.00{120.00| 0.7081 16237
30.00{125.00| 0.7131 1.5246|
25.00{125.00| 0.7447 15428

20.00|125.00| 0.7781 15577

25.00{130.00| 0.7828 14584

30.00|135.00| 0.7943 1.3513|

Ethan Barlow

Inverse Kinematic Calculations
Excel Sheet (angles, positions)

Mounting Mechanics
Pattern mapping

Ryan DaVisio

Software Control
Mechanical Assembly
Mounting Mechanics

Pattern Mapping

Jordan Bideaux

Inverse Kinematic Calculations

Robot Improvements
Research
Pattern Mapping

John Bradford

Mechanical Construction

Videography
Presentation Creation
Pattern Mapping
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