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Objective

• To make a surgical 
robot move fast 
without the flexible 
joint shaking.



Background

• Since Robotics were first 
used in surgery in the 
1980s, many improvements 
have been made.

• Surgical robots are now 
being used in laparoscopic 
surgery

• Flexible joint shaking is a 
major issue in using 
Robotics arm.



Project Description
• Create an algorithm to 
make the robot arms move 
fast without oscillation 
using Fuzzy Control System, 
QUARC, MATLAB, and 
Simulink.
•Apply an algorithm into the 
computer model that 
controls the robot



Our Task

Learning Phase (first 2 weeks)
•Learn about the components and functionalities of the robot
•Become familiar with the computer control interface,
•Learn how to use MATLAB, Simulink, and Quanser.
•Learn Fuzzy Control System and other algorithms.

Development Phase (last 2 weeks)
•Create and apply an algorithm to make the robot move fast 
without oscillation.
•Write a research paper detailing the findings during the 
project



MATLAB
• MATLAB = Matrix Laboratory

• Programing language we are using
•Mainly used for math functions

• Simulink function
•Mainly used for simulating and as a 

control system



QUARC

• QUARC = Quanser Real-Time 
Controller

• HIL Read = sends data from 
encoders to computer

• HIL Write = sends commands from 
computer to motors



Fuzzy Logic Controller



Input Membership Functions (MSF)

• Uses degrees of truth rather than absolute 
truth
• All the numbers between 0 and 1

• Membership functions take fuzzy data and 
turns it into crisp data

• Different types of membership functions



Output MSF, Fuzzy Rules, Control Surface



Controlled System Response





Demo



Project Scope and Schedule

Completed: In Progress: Not Started:



Research 
Paper



Questions?


