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In comparison with the Senhance, PARA-SILSROB utilizes a single mobile platform that 
houses the active instruments, which results in a more compact design and a reduced 
footprint in the operating room. 

This paper is structured as follows: Section 2 presents the surgical protocol used to 
test the experimental model of the PARA-SILSROB parallel robot. This section continues 
with a description of the experimental model of the robot, the command-and-control ar-
chitecture of the robot, and the presentation of the graphical interface designed for both 
the surgeon and the engineer, who monitor the system’s operation during surgery. Section 
3 describes the experimental tests conducted with the PARA-SILSROB parallel robot un-
der laboratory conditions using two training setups designed for SILS. Sections 4 and 5 
present the discussions and conclusions of this work. 

2. Materials and Methods 
2.1. Experimental Model of the Parallel Robot PARA-SILSROB 

The parallel robot PARA-SILSROB was developed based on the medical protocol [3] 
and the requirements set forth by surgeons [43]. 

This robot was developed in accordance with the master–slave concept and this chap-
ter focuses on presenting the architecture of the robotic system, beginning with the kine-
matic scheme and concluding with the mechanical assembly. 

The development stages of the experimental model are illustrated in Figure 3 (kine-
matic scheme of the robot), Figure 4 (3D design of the robot), and Figure 5 (experimental 
model of the robot). 

 
Figure 3. The kinematic scheme of the PARA-SILSROB robot. 

The kinematic scheme of the robot was defined, presented, and detailed in [20], and 
resulted in a parallel structure of the type 3-PCRRS-PCRR, which consists of 3 identical 
kinematic chains mounted on a triangular frame. The next stage in the development of the 
parallel robot involved designing the 3D model based on the kinematic scheme detailed 


