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working environment. The interface, which consists of only three buttons, significantly 
enhances the user-friendliness of PARA-SILSROB. Additionally, the system integrates 
two commercial 3D Space Mouse devices, which feature several configurable buttons, 
thus offering greater flexibility compared with commercial systems that require surgeons 
to adapt to a predefined mode of operation. These devices, which are used for controlling 
the robot, are equipped with a central controller head with 6-DOF and are designed to be 
intuitive, with a coordinate system that is parallel to that of the robot. Another advantage 
is that these devices, which are integrated into the command console, do not require re-
positioning. This contrasts with traditional robotic-assisted surgery consoles, which ne-
cessitate repositioning using pedals or additional buttons on the master console. 

 
Figure 10. Graphical user interface from the engineer’s view. 

The graphical interface shown in Figure 10 is designed specifically for engineers to 
facilitate real-time monitoring and management of the robot, the mobile platform, the ac-
tive instruments, and the laparoscope. The interface also features a series of buttons to 
change the robot’s operating states and provide real-time status updates on the robot’s 
functionality. 

3. Results 
3.1. Medical Protocol Used for Experimental Tests 

The experimental tests of the PARA-SILSROB parallel robot were conducted in ad-
herence to the medical protocol developed in collaboration with medical experts, as out-
lined in [43]. Based on this protocol, Table 1 presents a comprehensive overview of the 
procedures used to evaluate the robot’s experimental model, which encompasses both 
technical and medical tasks. 


