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Abstract 
The field of teleoperated robots is gaining traction 
as robots are being used increasingly to 
complete more complex tasks. Robotic 
applications range from those in the medical field, 
law enforcement, and industry. However most of 
these robots don’t interact, physically, in the 
environment. The goal of this project is to be able 
to have Baxter use its numerous sensors, 
especially the torque sensors to determine 
whether or not a certain action on a human is 
safe given the torque felt by Baxter. 

Methodology/Approach 
•  Learned how to read/publish data for Baxter 

using the python tools available for Robot 
operating system (ROS) and the Baxter 
software development kit 

•  Tested a joint position controller and a joint 
velocity controller to determine they best way 
to control Baxter. 

•  Reading torque sensor data from joint motion. 
•  Saving the data in a .csv file so that it can be 

analyzed.  
•  Encrypting the data collected 
•  Incorporating DMP (Dynamic Motion 

Primitives) robot motion control learning 
algorithm to accomplish safe and reliable p-
HRI" 

 Experiment Setup 
•  Initialize Baxter with its arms at a predefined 

neutral position 
•  Use a keyboard-based joint controller to 

move the shoulder joint in a downward 
motion until contact is made with a test 
subject 

•  Apply a force in four directions along the joint 
attached to the grippers to record the data 

•  Analyze the data to determine how much 
torque Baxter needs to apply in order to 
sustain safe contact 

Discussion 
The experiments have shown that, by default, 
Baxter applies self torque to it’s own joints to 
compensate for the force of gravity pulling them 
down. This makes it difficult to discern when 
Baxter starts to detect an outside force beside 
gravity acting on it. After Analyzing the data, I will 
be writing a python script to help Baxter 
autonomously move it’s arms when it detects the 
force of person’s arm against it and sustain that 
force as it moves along the arm. 
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Figure E. Screenshot of raw torque 
data collected in Nm Figure F: Experiment photo 
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Figure A.  Rethink Robotics© Baxter: Research Robot  

Figure C. Python code used to collect data 
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Future Work  
Further work can be done to incorporate other 
sensors to contribute to safe HRI, such as visual 
depth sensors similar to the Xbox Kinect, audio 
sensors, etc. Robot machine learning algorithms 
can also be used to teach Baxter arms movements 
that are safe for interacting with people. Eventually 
wireless communication and control of Baxter can 
be studied to determine what delays might occur 
and how to counteract them..  
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