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Members
● Team Members

○ Tim Sonnen
○ Joe Carter
○ Marshall Townsend
○ Brian Gift
○ Nathan Park
○ Kierra Ryan
○ Qinlin Xu

● Advisor
○ Dr. Joel Perry

● Mentor
○ Sarah Willis
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Project Goal
To develop a single-user prototype of the 

telerobotic master/slave setup and validate 
function and durability
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Specifications
● Required

○ Safety
○ Durability
○ Accessibility
○ Intuitive
○ Serviceability
○ Camera
○ Size

● Prefered
○ 3D Vision
○ Haptic Feedback
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Project Learning
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Current Status
● Parts ordered

○ Waiting on delivery

● Parts being printed
● Project Learning

○ Looking into control schemes
■ Leap Motion
■ Master/Slave
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Robot Arms
● Variety of available kits online ($300+)

○ RobotShop
○ AliExpress

● Open source designs - two significant options
○ BCN3D Moveo

■ 5 DoF
■ 3D Printed
■ Barebones design documentation

○ THOR
■ 7 DoF
■ 3D Printed
■ Extensive design documentation
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THOR - Open Source Robot Arm
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http://www.youtube.com/watch?v=F2CDeHrFr2k


THOR - Open Source Robot Arm
● 7 DoF arm (6 axis + gripper)
● ~1.4 ft (422 mm) horizontal 

reach
● Open source hardware and 

software
● 3D Printable for rapid 

prototyping
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THOR - Open Source Robot Arm
● Current objective is to recreate the 

arm as designed
○ Order parts - motors, electronics, etc
○ Print parts - 3D printed body
○ Recreate CAD assembly
○ Build

● Write software for real-time control
● Use to test control methods
● Adjust design to our requirements
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THOR - Printed Parts
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Controllers
● Current two implementations are Leap Motion and Master/Slave 

controller setup
● Leap Motion

○ Virtual Reality controller
○ Hands free controller
○ Users seem to enjoy hands free aspect
○ Issues with responsiveness and range
○ Might lack some intuitiveness
○ No haptic feedback
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http://www.youtube.com/watch?v=6N-ZPUTFFi4


Controllers Continued
● Ultrahaptics

○ Uses a grid of ultrasonic speakers to direct 
sound waves

○ Allows for the sense of touch in air
○ Works with Leap Motion
○ Meeting setup with company 
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Controllers Continued
● Master/Slave controller

○ Second arm shaped device used for 
controller

○ More intuitive than Leap Motion
○ Could  more easily implement haptic 

feedback using this controller
○ Not as durable and safe as Leap Motion
○ Great example of what a finished 

product could look like in the video from 
TeleroboticsCAR
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http://www.youtube.com/watch?v=0YystxV1R8M&t=8


3D Vision
● Issue of depth perception arises when streaming 

video from arm’s view with regular camera
● Available options for stereoscopic shutter and 

polarized 3D but all have high price points
● Possibility of using two webcams to create 3D 

stream
● Options for creating stereoscopic anaglyphic 3D 

using two video streams, but not shutter or 
polarized 3D

● Still researching this issue

Minoru Stereoscopic 
Anaglyphic 3D Webcam

15



Project Management
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Schedule
● This Semester

○ Finish 3D Printing THOR arm
○ Begin assembly of THOR arm
○ Begin modeling a master controller

● Next Semester
○ Finish THOR arm
○ Finish control system (either LEAP, or master)
○ Redesign arm to fit specifications
○ Test design safety and durability
○ Begin prototyping 3D vision
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Budget
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Ordered Parts
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Ordered Parts Cont.
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Gantt Chart
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