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MU-LapaRobot: A Novel 4 �–DOF Wire-Driven Laparoscopic Surgical Robotic System  

for Cooperative and Tele-Operative Procedures 
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Abstract 

 Currently, laparoscopic surgery is among the most popular 

surgical protocols. The laparoscopic surgery requires only 3-4 small 

incisions to open for inserting tools and laparoscope into the patient. 

Therefore, the recovery time is very short compare. However, 

laparoscopic surgery requires several surgeons and medical personnel. 

In some case, the surgery could take a very long period of time which 

surgeons may encounter with fatigue problem. Therefore, MU-

LapaRobot research has been initiated to develop a surgical robotic 

system to improve the efficiency in surgical tasks. 

 MU-LapaRobot is designed and developed under the concept 

of Robot-Assisted Surgery with a standard surgical procedure. 

Therefore, the surgeon�’s learning curve is shorter and much less than 

any other commercial surgical robotic system. The MU-LapaRobot is a 

4-DOF small and light weight surgical robot with a wire-driven 

transmission system. Therefore, the robot has less weight, flexible and 

high transparency in term of force and torque. This paper describes the 

idea of utilizing this robot on two applications; (1) coorperative 

procedure, which robot and surgeon are working together at the surgical 

site, and (2) tele-operative procedure, which robot is remotely 

controlled by the surgeon for the remote area application. 

   

Keywords: Medical Robotics, Surgical Robots, Laparoscopic Surgery, 

Wire-Driven System, Robot 

 

 

 



1.  

 Minimally Invasive Surgery (MIS) 

 

 

  

  endoscope 

 

  endoscope 

  

 

 

 Minimally Invasive Surgery 

  percutaneous  stereotactic 

  Laparoscopy  

  

  

  Laparoscopic 

 

   

 

 

  

  

  

 

   

    

[1-3] 

 

  

 ,  

 

 

  MU-LapaRobot 

  

 

2.  

 

   da 

Vinci [4]    LER, MC2E, CURES [5-

7]   

(Teleopertion)  da Vinci 

 

 

 

  

(Cooperation) 

 

 

 

  

 

  

2.1  MU-LapaRobot 

 MU-LapaRobot 

 

  

 

 

 4  4  

 

  

, 

  

  

 

  

[8]  1. 



 
 1.  

 

DOF  

1 180  

2 75  

3 150  

4 150  
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