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Design and 
create a robot 
that can draw 

simple pictures.

Problem 
Statement

● 6 Degrees of Freedom (including end-
effector

● 5 Aluminum Links
● 6 high torque bus servos

Mechanical 
Parts

Intelligent Bus Servo Robotic Arm for Programming

HiWonder Xarm 1s 

This arm comes 
with 
programmable 
software, and 
remote control 
capabilities 

This arm is 
available out-of-
the-box from 
Amazon.
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The cradle holds the robot vertically so the robot 
can draw on a horizontal paper

Modifications
Mounting Cradle
Vertical Mount

We custom built this vertical mount cradle out of 
wood

It includes holes for adjustable height

Early 
Experimentation

&
Failures
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Denavit-Hartenburg Parameters from 
(2 DOF) 2 bar linkage
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Transformation 
Matrix
from
DH Table

Θ2 in terms of 
x and y

Θ1 in terms of x 
and y

Angle Conversions
SLIDE

We Create Quality Professional 
PPT Presentation
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We Create Quality Professional 
PPT Presentation

Group Member Contributions

Mechanical Construction
Videography

Presentation Creation
Pattern Mapping

John Bradford

Inverse Kinematic Calculations
Robot Improvements

Research
Pattern Mapping

Jordan Bideaux

Software Control
Mechanical Assembly
Mounting Mechanics

Pattern Mapping

Ryan DaVisio

Inverse Kinematic Calculations
Excel Sheet (angles, positions)

Mounting Mechanics
Pattern mapping

Ethan Barlow
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Video of Robot
Demonstrating Forward and Inverse Kinematics

https://youtu.be/WYeJUNJecsM


