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Given that many robots are not designed to understand the world in the same manner as 
people or animals do, the main goal of this thesis was to create an environment-aware 
robot arm. It is still common in industry to have the robots placed in special boxes or 
have virtual safety walls separating people and the robots. However, by observing and 
understanding the environment robots could operate in the same workspace as people 
and even interact and collaborate with each other. The main aim of this thesis is to show 
the concepts on how this can be achieved and test developed methods using a real robot 
arm. 
 
Environment-aware robot arm concept was achieved by using cameras to observe the 
workspace of the robot. Using the information from the cameras, algorithms based on 
Artificial Intelligence (AI) and Deep Learning were used to understand the scene. It 
means that the computer could understand where static objects are, such as tables and 
other fixtures, identify moving objects and help the robot to avoid them. 
 
Furthermore, the camera system was trained to identify the robot itself in a camera 
view. It might look trivial at first, but it can be a very complicated task to achieve. The 
robot is not only identified, but the position of the robot body and each joint can be 
estimated. This approach can be useful considering the safety aspect of the robot. 
Having the robot position detected independently, situations can be identified when the 
robot gets too close to the person, or even used as a wearable camera for the operator in 
robotised environments. Besides, such system can also be beneficial for a robot-to-robot 
interaction, where each of the robot can identify other robots in its view, prevent 
unexpected collisions or aim to collaborate on some actions by understanding what 
other robot is doing or intends to do. Practical applications of such systems can vary 
widely from industry and hospital environments, to assistive and personal robots. 
 
Work presented in this thesis shows the implementation and results of previously 
described methods. This work is also being continued and built upon by research 
partners. 
 

 
 

 

 


