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https://www.bostondynamics.com/resources/blog/how-much-radiation-can-spot-withstand
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Carl Oechsner, Sven Mayer, Andreas Butz (2022) Challenges and Opportunities of Cooperative Robots as Cooking Appliances. In Proc. of the 2022 Workshop on Engaging 
with Automation.
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Interaction, communication, 
and collaboration between 
humans and robots in the 

social world

Creation, design, 
construction, and operation 

of robots

HRI Robotics
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▪ HRI is a subfield of HCI, which includes a physical, embodied entity - robots.
▪ Challenges of HRI are often times more diverse due to the inclusion of physical 

movements, sensors, and the need to understand human social cues.
▪ Main differences:

▪ Interaction Entity: Robotic systems instead of traditional computing devices
▪ Communication Medium: verbal communication, gestures, physical manipulation, AR 

instead of GUIs, touchscreens, and keyboards & mice
▪ Purpose: Emphasis on integration of robots into human environments. Aim is to create 

effective, safe, and intuitive interactions between humans and robots
▪ Scope: Applied domains like healthcare, manufacturing, entertainment, and domestic 

settings in shared spaces
▪ HRI focuses on developing robots that can interact with people in various everyday 

environments. 
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Domains of HRI Research
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▪ Accessibility  

▪ Supporting Elderly

▪ Educating Children

▪ Supporting Communication

▪ Supporting with Household Tasks
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Human-Robot Handovers
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▪ One of the most important tasks in Human-Robot Interaction as its needed for 
almost all collaborative tasks

▪ Technical Challenges:
▪ How to grab objects? 
▪ How to hand over objects? 
▪ Tracking the human hand? 
▪ How to indicate different stages of the handover? 
▪ Properties of the objects?
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Nonverbal Communication

▪  Facial expressions
▪  Gestures
▪  Paralinguistics
▪  Body language
▪  Proxemics or personal space
▪  Eye gaze, haptics (touch)
▪  Appearance
▪  Artifacts (objects and images)

Hall, Judith A., and Mark L. Knapp, eds. Nonverbal communication. Vol. 2. Walter de Gruyter, 2013.
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Nonverbal Communication

▪  Facial expressions
▪  Gestures
▪  Paralinguistics
▪  Body language
▪  Proxemics or personal space
▪  Eye gaze, haptics (touch)
▪  Appearance
▪  Artifacts (objects and images)

Hall, Judith A., and Mark L. Knapp, eds. Nonverbal communication. Vol. 2. Walter de Gruyter, 2013.
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Human-Robot Interaction

▪ Application areas for HRI

▪ Anthropomorphism 

▪ Robot gesture generation

▪ Human-robot collaboration

▪ Human-robot handovers

▪ Teaching robots: Robot learning from demonstration

▪ Visualizing robot intent

▪ LLMs + robots
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