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6304838 : Chantawit Phuangseang
Thesis Title : Design and Simulation of Control for the End-effector

instruments of Da Vinci Surgical System Using Servo Motor

Program : Master of Engineering in Biomedical Engineering

Thesis Advisor : Asst. Prof. Yutthana Pitithiraphap Ph.D.

Thesis Co-Advisor : Assoc.Prof.Acting Sub LT. Phichitphon Chotikunnan, D.Eng.
Abstract

The rapid advancement of medical technology has led to significant improvements, with
surgical robots being among the most impactful innovations. These robots reduce incision size,
accelerate patient recovery, diminish surgical risks, and enhance access to difficult anatomical
areas. Nonetheless, surgical robots are costly, have a limited operational lifespan for their control
systems, and require complex maintenance. These challenges highlight the necessity for a
thorough analysis of their architecture and control systems, particularly in the da Vinci Surgical
Robot.

This study aims to investigate the control mechanisms of the end effector in robotic
surgical instruments, focusing on three primary functions: cutting, rotating, and bending. A block
diagram structure is used to show each function in MATLAB, and a servo motor-driven control
system is built to make the instrument move like the real thing. This simulation enhances our
comprehension of the functionality of surgical instruments and the interrelation of their
components. It also provides a means to enhance the efficacy of control systems, reduce
maintenance expenses, and increase their cost-effectiveness. This study establishes a framework
for the progression of medical robotic technology, enabling enhanced education and
implementation by local medical professionals in the future.

(Total 56 pages)

Keywords: Da Vinci Surgical robot, Simulink and End Effector Instruments.
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1995 | Fred Mol founds Intuitive Surgical
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2.1.3 1n50930auilare (End-Effector Instruments)

A 1 o Al . . .
gﬂ‘ﬂ 2.11 ﬂ’quqﬂﬂﬁmmuﬂam Da Vinci Surgical System
A Intuitive, n.d.
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171: Liang, Du, Wang, & Sun, 2017
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1 Jd LY
HUUUDI UIUATIINTIAA (Liang et al, 2017)
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ETRE Liang etal, 2017
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) g, Wy [Right} -4 [Latt]
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nn: Liang et al, 2017
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4 { o o % s &
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4
517 2.16 uaae1lsLIANUD9 Servo Motor
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1
TEVRE Siam-Automation, n.d.
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P @ 2 ) &
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A Siam-Automation, n.d.
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AFan11 Servo Controller) (RN 4.4, 4.5, 4.6)

3) Qﬂﬂ‘i aitloundu (Feedback Device 1% Speed Encoder L4812 Position

Sensor ) (ALIN14 4.3) (Siam-Automation, n.d.)
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2.1.5 RC Servo Motor
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N321AATI (DC Motor) 4AN0INATOU (Gear System) Aad U UL UA1 1A (Potentiometer
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11 Servo Motor Basics with Arduino, n.d.
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Angle: o
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# % ArduinoGetStarted.com
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N: Arduinogetgtarted, n.d.
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Uoohga naoarumslFnuLazHanIzNUMUAUNY (Kumar & Ravi, 2019)
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U

11: Kumar & Ravi, 2019

1131 2020 nuMILG B MIrhAdIEuBUTeIndes: eIyl nazdiamaly
9U1AH (Laparoscopic Robotic Surgery: Current Perspective and Future Directions) mnmm‘ﬁ'lﬁ'
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(Longmore et al., 2020)
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517 2.24 naasguuvve I UBUATIBFIAAL A1

U

(M) Patient Carts (%) Surgeons Consoles

ETRE Longmore et al., 2020
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A
-+ CT scan

oy + CyberKnife
g +AESOP
=

.
£ grre

crobot
-
+ NeuroMate
+ da Vinci
+ Manual
instruments
.
Passive Restricted Active
Robot Role

{ o w g o v Aav ] SN W
Eﬂﬁ 2.25 LLﬁﬂ\1ﬁ"Iﬂ‘]J‘lJL!ﬂTiWGJlu%ﬁﬂﬂﬂﬂ’)’mlu"lﬂﬁsllﬂ\iﬂuﬂu%NW]@

NW1: Camarillo et. al., 2004
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