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Safe, Remote HCI System

• Functional requirements of 
the HCI system are gesture 
detection/ 
identification/tracking.

• Non-functional requirements 
of the HCI system are latency,                              
resolution, and        stability. 

• Other requirements include 
dependability,                    
efficiency, and           safety.

• A common set of usability 
requirements for HCI system 
consists of learnability, 
flexibility,         robustness, 
predictability,  synthesiability, 
familiarity,  consistency,                      
generalization, dialogue 
initiative, multithreading,    
task_migrability,                 
substituability,                   
customisability,                 
observability,                      
recoverability,                    
responsiveness, and               
task conformance.
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Menu selection

Direct manipulation
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Zoomable interaction (zoom out)

Zoomable interaction (zoom in)
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HCI System Performance
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• We can observe in Table I that 
the latency of our system 
running on Computer 2 meets 
the requirements for a real-time 
HCI application, i.e. the latency 
is below the minimum 
acceptable latency which is 
50ms.

• Moreover, the detection rate of 
our image-processing algorithm 
when run on Computer 2 
achieves real-time performance, 
since it is equal or greater than 
25Hz.

With Computer 1 With Computer 2

HCI system latency 2 s 0.033 s

Marker detection rate 2 fps 30 fps



Conclusions

Human beings are presently 
surrounded by an increasing 

number of pervasive machines 
they have to interact with. 

To help people with safe 
interactions, and thus social 
distancing with IT equipment 

or intelligent agents, we 
developed a safe, intuitive and 
stable HCI to allow touch-free 

interaction with indoor or 
outdoor machines.

Our HCI system consists in an 
accessible and non-invasive set-up 
which is made of a single camera 
mounted on a machine running a 

software which is based on an 
image-processing algorithm 

computing and interpreting the 
user’s marker gestures in real time 

and real world environment.

The safety-by-design as well as 
transparency of our system 

together with its performance 
make it suitable for industrial 

and human-centered 
applications.
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