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Background – Laparoscopic Surgery

• Hands are busy 
operating tools

• Surgery is viewed on 
video screen

• Multiple surgeons 
working together

• Training residents

• Communication is 
essential

http://www.weightlosssurgerychannel.com/breaking-wls-news/gastric-sleeve-procedure-
under-scrutiny-at-bariatric-surgery-conference.html/



Problem Statement

• To modify a video signal for laparoscopic 
surgery to add a user-controlled pointer.



Current System

• Communication 
Problem:

▫ Surgeons must 
drop tools to point 
at screen

Camera

Camera 
Processing 

Unit

• Outputs: 
DVI, VGA, 
S-Video

TV 
monitors



Design Criteria

• Create a system to embed a pointer onto a video 
signal

• Pointer-controller should attach to current 
handheld camera



Design Criteria

• Controller use should be intuitive

• No Video Delay

• Should not hinder surgeons ability to operate 
camera and laparoscopic tools



Design Option 1 – Video Pointer

• Use existing video pointer

▫ Requires video signal converters

▫ Uses analog signal

Camera 
Output

• BNC 
signal Video 

Pointer

• BNC 
signal Converter Box

• VGA 
signal TV Display



Design Option 2 – Laptop Interceptor

• Use laptop software with additional hardware

▫ Requires a video capture device

Camera 
Output

• S-video 
signal

USB Video 
Capture 
Device

• USB 
signal Laptop

• VGA 
signal TV Display



Design Option 3 – Custom System

• Use existing electronic components to design 
our own system

Joystick/Trackball

Camera

BeagleBoard TV



Decision Matrix

Criteria Possible Designs

Considerations Weight Video 

Pointer

Laptop 

Interceptor

Custom 

Designed

Safety/ No time delay 35 32 25 29

Feasibility 10 9 9 5

Replicability 25 12 20 24

User Simplicity 10 1 7 9

Cost 15 13 11 12

Patentability 5 0 0 3

Total 100 67 72 82



Final Design

• Custom system

• Trackball controller

• Requires programming





Future Work

• Purchase Parts

• Program BeagleBoard

▫ Interface to USB trackball

▫ Interface to VGA video signal

• Modify trackball for attachment to camera

• Test
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