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SAFETY: 
Supervising the human 
presence in the working 
environment in order to avoid 
dangerous and hazardous 
situations during Robots’s
operation. 



• To supervise the area in the operating environment that the Robot covers 
during its tasks

• To allow the cooperation Human-Machine only when it is foreseen

• To signal hazardous situations to the robot controller for stopping the 
movement 

• To give the possibility to change dynamically, during robot’s movements,
the shape of the supervised area

• To slow down the robot velocity, by means of an override factor, during
the human-robot approaching

Safety functional requirements 



• Dual Arms robot
• Studied for carrying out difficult Assembly tasks
• Cooperation with human workers in predefined

areas

Time Sharing Robot – Subproject 2 (SP2)
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assists you in all the control design phases
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System Modelling

Data Post‐processing

Like‐Real time simulation

Model Parameter 
Identification

Control Parameter 
Optimisation

EICASLAB: from simulation to the Rapid Control Prototyping

PISA Laser Scanners

SP2 TSR robot

RCP Manager

POST  and Slow Motion 
data Recording

Real‐Time OS

Interface and 
communications

Multi‐core and Multi‐
threading RT application



First laser Scanner

Safety Manager
Dual Arm Robot
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The Robot is working normally
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The Robot is slowing down



Warning area
Warning area

Protective area
Protective area

The Robot STOPS.
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towards the robot



Warning area
Warning area

Protective area
Protective area



Warning area
Warning area

Protective area
Protective area

The corridor
is opened 



Warning area
Warning area

Protective area
Protective area

The worker 
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TEST scenario (1/2)

Area displacement



TEST scenario (1/2)

The procedure consists in:

• To reproduce a collaboration situation by 
opening a corridor towards the hypothetical 
robot (red spot)

• To verify the safety signal sent and the override 
factor for slowing down the robot

• To test the response for protective area 
overcomes

• To test the dynamic area change

• To test the failure detection by injection of faults 
on the communication channels
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The Professional Software Suite
for Automatic Control Design

and  Forecasting

for Windowsfor Linux
& http://www.eicaslab.com

http://www.pisa‐ip.org

http://www.pisa-ip.org/
http://www.pisa-ip.org/
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