CS 6341 Robotics Homework 3

Professor Yu Xiang

November 6, 2025

In this homework, write down your solutions for problems 1, 2 and finish the coding problem 3.
Upload your solutions and code to eLearning. Our TA will check your solutions and run your
scripts to verify them.

Problem 1

(3 points)
Forward Kinematics. Exercise 4.12 in Lynch and Park, Modern Robotics.

The RRPRRR spatial open chain of Figure [1|is shown in its zero position (all joints lie on the same
plane). Determine the end-effector zero position configuration M, the screw axes S; in {0}, and the
screw axes BB; in {b}. Setting 05 = & and all other joint variables to zero, find Ty, and Ty.
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Figure 1: An RRPRRR spatial open chain.



Problem 2

(3 points)
Velocity Kinematics. Exercise 5.11(a) in Lynch and Park, Modern Robotics.

The spatial 3R open chain of Figure [2|is shown in its zero position. Let p be the coordinates of the
origin of {b} expressed in {s}. In its zero position, suppose we wish to make the end-effector move
with linear velocity p = (10,0,0). What are the required input joint velocities 6, 0, and 65?
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Figure 2: A spatial 3R open chain.



Problem 3

(4 points)
ROS2 programming, Moveit2 planning scene, forward kinematics and inverse kinematics.
In this problem, you will learn forward kinematics and inverse kinematics in ROS2. You can

directly use Ubuntu, or Docker or virtual machine to install ROS2 according to your own
set up. Refer to the ROS2 Jazzy page if needed:

https://docs.ros.org/en/jazzy/.
For the following steps, start with your ROS2 workspace from Homework 2.

(3.1) Install and launch Fetch Gazebo Simulator by following the steps in Homework 2. Use
terminator to start multiple windows.

e ros2 launch panda fetch.launch.py

You shall see the Gazebo environment as in Figure
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Figure 3: Two windows after launching the Fetch Gazebo simulation
(3.2) Up to now, you shall have the Gazebo and Moveit running. In order to use python for motion
planning, we need another package named pymoveit2:

« Git clone the source code to the src folder of your ROS workspace (use the main branch):
git clone https://github.com/IRVLUTD/pymoveit?2

+ Build your ROS workspace again to include this package. Source your workspace after
building it.

Make sure that the worksapce is correctly built without seeing any error from the terminal.

(3.3) In this is coding assignment, you need to use the pose of the demo cube computed from

Homework 2 to set up a planning scene in Moveit, and use pymoveit2 for forward kinematics and
inverse kinematics.


https://docs.ros.org/en/jazzy/
https://github.com/IRVLUTD/pymoveit2
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Figure 4: Rviz visualization of the planning scene.

Figure 5: Output from the FK and IK solver in pymoveit2.

Download the planning_scene_block.py file from eLearning. This python script first queries
the pose of the cube in the Gazebo environment as in Homework 2. Then it creates a planning
scene using Moveit and adds the cube block into the planning scene. Finally, it computes forward
kinematics and inverse kinematics of the robot using pymoveit2.

Finish the implementation of the TODOs in the python script. Then you can run the python script.
We need to see a green block in the planning scene as in Figure |4 Figure [5/shows the output from
the script. You need to see the computed IK solution is close to the current joint coordinates of
the robot.

Submission guideline: Upload your implemented planning_scene_block.py file and the screen
capture of the planning scene similar to Figure 4/ to eLearning.
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