
Project 4: Robotic Arm (Part 1) ME84 Spring 2018 
Work on Project (in-class) on Thursday, February 8th, 2018 
Documentation (description, images, video, code, etc) due to website by Wed (2/14) at 9pm 
 
Project Description: Forward Kinematics is the mathematical calculations that allow          
determination of the position of an “end-effector” of a, for instance, robotic arm. This project               
explores the building, programming, and calculations related to determining the positioning of a             
robotic arm using forward kinematics. 
 
Hardware and Software: Your project should leverage the LEGO MINDSTORMS EV3 robotics            
toolset and Python programming. You can augment your physical set as needed with either              
materials for building the robotic arm or parts necessary for connecting a “writing utensil” to the                
end-effector. 
 
Robotic Arm: You should create a two-linkage, 2-dimensional robotic arm, with an end-effector             
that is capable of holding a writing utensil (and being able to raise/lower said instrument). Your                
design could be appropriate for an 8.5x11 piece of paper or larger writing surfaces (large pad). 
 
Challenge 1: Building the Robotic Arm 
Create the robotic arm. Manually moving the robot, demonstrate the “range of motion” to which               
the robot is able to reach. What are the minimum and maximum positions? Demo end effector. 
Challenge 2: Calculating End Effector Positions 
When manually moving robotic arm, develop Python code that calculates the end-effector            
positions based on motor positions. Check numerical values against physical location. 
Challenge 3: Recording and Playing Back Positions 
Create a program that “records” manual inputted movement and then “plays back” positions. 
 
Grading Rubric: 
Document your robot (write up a description, take a short video explaining the explaining the               
construction of the robot and demonstrating the ability to complete the three challenges, include              
images of overall structure and connection of sensors/etc, and include all your code). Submit              
your documentation to the class website by Wednesday (2/14) at 9pm. 
 
Total: 10 points 
Code (2 points): Is proper, commented code submitted for challenges? Appear to be correct? 

Challenge 1 (2 points): 
● Did robotic arm adhere to specifications? Does it appear stable/well built?  

Challenge 2 (2 points): 

● Do the calculations appear correct, and end-effector position calculated? Accurate? 
Challenge 3 (2 points): 

● Is the robotic arm able to “record and playback” positions? Does result match input? 
Documentation (2 points): Is the write-up complete, clear, and accurately describe the work? 

● Is the camera held horizontally? 


