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MECH 493 project: Exploring the Effect of Proxemics on Human Recognition of Robotic Hand 

Gestures 

Background and research goal 

In a factory setting, humans use hand gestures to communicate with one another due to the loud surrounding 
environment. With the rapid advancements and innovations in the realm of robotic technology, soon there will be robot 
assistants in the manufacturing environment capable of supporting workers in their tasks to advance the manufacturing 
quality efficiency, and safety.  

Previous research done at the CARIS lab regarding human recognition of robotic hand gestures concluded that 
humans can recognize gestures expressed by a single-arm robotic assistant. However, some gestures had a lower 
recognition rate than the others. This has motivated us to investigate  

 
1. If proxemics (the user’s location with respect to the robot arm) impacts the efficiency and intuitiveness 

of gestural human-robot communication, and  
2. Whether or not the optimal proxemics differs amongst different sized robots. 

 
The use case will focus on processes for human-robot collaborative manufacturing of aerospace parts, 

developed in the Deutsches Zentrum fur Luft- und Raumfahrt e.V. (DLR) Centre for Lightweight Production Technology, 
in Augsburg, Germany. 

Tasks to be performed by the student 

1. Identify the type of hand gestures that human workers commonly use to non-verbally instruct each other in the 
DLR manufacturing environment 

2. Test a range of angles and distances to find an optimal proxemics for human subjects to stand with respect to a 
robot arm when communicating with the robot arm through hand gestures  

3. Perform a pilot study on the robot arm in real environment to confirm general effect of proxemics 
4. Use the pilot study to interpolate an experiment to VR environment in order to validate the use of VR 
5. Use VR factory layout developed by CARIS to simulate robots of different sizes and in different orientations 
6. Carry out human subject experiments using VR simulations 
7. Collect, analyze and report data from experiments 

Facilities and team: 

Location of work: CARIS Lab, ICICS x015  
Team: Sahba El- Shawa, Sara Sheikholeslami, and Elizabeth Croft 
 




