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BACKGROUND

Laparoscopic surgery 1s a minimally
invasive technique intended to reduce S\
recovery time and patient pain. Hand '
tremors of the surgeon reduce precision »-
and can cause adverse effects. For this
reason, robotic laparoscopy has been
designed to increase surgeon performance.

Figure 1: Laparoscopics surgery

SOLUTIONS
- Too expensive

- Too large for operation room

- Indirect User Interface

- Incompatible with existing instruments

! PROJECT DESIGN

Figure 2: The Da Vinci Robot is a
currently existing solution

Problem:
Reduce Tremor while minimizing the
impact of the tremor suppression device
on the surgeon.

Solution:
By rapidly spinning a small mass, the
gyroscopic forces created can passively
reduce tremor, while allowing full
freedom of motion for the surgeon.

Figure 3: Similar to how the tremor
suppression device works, a spinning
top remains stable at its point of
contact by the gyscopic forces
created by its spin.
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Our vision is to reduce tremors by 80% via an afforadable, compact device that restores direct surgeon control.

PROGRESS AND CURRENT STATUS
Assembling initial prototype in order to gather additional
experimental data with different masses and angular velocities.
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DC Motor EXPERIMENTAL RESUILTS

A DC brushed motor was used to spin the gyroscope. 5 volts was used
in order to spin a 130 g mass at an undetermined velocity. Preliminary
data showed a decrese 1n the range of frequencies attributed to tremor:
5to 10 Hz. The 7.1 Hz critical frequency magnitude determined

during tests decreased by over 50% with the gyroscope attachment.
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Figure 6: Original and Gyro Frequency
Magnitudes as a result of vibration control

PROJECT TIMELINE

February

Figure 7: Testing and acquiring preliminary data

Winter Quarter
CAD Design
Design Gyroscope attachment
Build Prototype
Machine Gyroscope Wheel
Acquire Materials for Circuitry
Assemble and Test Functionality
Record Tremor Data
Trouble shoot
Spring Quarter
Build Final Prototype

January March April May June

Test Final Prototype
Machine Gyroscope Wheel

8 x DIA 0.25 1n.

Figure 8: Gantt Chart of team milestones

TEAM MEMBER MAJOR RESPONSIBILITIES

Figure 5: This 1s the spinning mass of the gyroscope. The mass stabilizes tremor
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by resisting motion. According to Newton’s First Law of Motion, a body will ¢
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continue its state of motion until an outside force acts upon it. If a spinning
gyroscope 1s moved, then it will try to compensate for this movement due
to those forces. Increasing the speed and mass will increase an object’s ertia.



