Welcome!

Novel EOD Robot Design with a Dexterous
Gripper and Intuitive Teleoperation

4 . g B - ¥ Matthew Carey (RBE/ECE)
[ h:‘% e Eric Kurz (RBE)

LI}
él‘: ! ‘.i\" "} .\ ! J
PRl L S e L | Joshua Matte (ME)

Timothy Perrault (RBE)

Advisor: Taskin Padir

e e . - ; - : T .
‘ = *i *"‘ > %
. - ‘ N
" Worcester Polytechnic Institute




The Problem

“The use of first responder and homeland security robots is based
on providing a robot that is less expensive to put in the field than a
trained soldier.”

—Homeland Security Newswire
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What's left?

"We need a robust enough sensor suite to perceive the
environment and operate safely around people and moving
obstacles like other vehicles"

-Aerospace and Defense Media Group
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Low Cost

Sensor Feedback
Dexterous Gripper
Intuitive Controls
Wireless Communication

Objectives
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Robot Design
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360° Boom Camera

E \ | Gripper Camera
3 DOF Arm LJ and Range SenSors
|

Inner Gripper
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Arm Design

D-H Parameters

3 DOF arm
* Multi-mission use
* Long reach
Good mobility
* Multiple approach

Arm Motion Control

m Drive Method m

Worm-gear gearbox

Chain drive through o
worm-gear gearbox
n Planetary Gearbox Iont 1
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Gripper Design

* Designed for detonator removal
* Driven by linear actuators

Worcester Polytechnic Institute



Hardware and Control

Drive Motor ‘Wheelchair and Arm

Controllers Drive Motors

On-board shRIO

Actuator Motor ™
Controllers

7 dBi Directional Vireless Router
R with 9.3 dBi

Omni
* Directional

Antenna
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Potenti.;)meters
! Limit Switches

Ultrasonic and IR
Range Finders

! Pressure Sensors
Controller
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Graphical User Interface

Real-time Position Feedback

onnect Widih Between Big Grippe
 Gripper Prassure:

e . H Inner Gripper Extension
3 : : = S 5 5 8 ArmiGripper Mode . Big Gripper Amount the Inner Gripper i
) Camera Mode o Inmer Claw

Distance Sensors

Distance to nearest large
object in front of robot = 7.2 feet

uptor
nches) = 21 inches

Connection Status
Connected 1o network: BORMOP

Signal Strength: [7
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Controller

Talon Controller

N\

Our Controller

Text coler indicates button functienality for diferent modes
Black - Works in all modes
Blue -Camera mode for PTZ-capable devices only
Red - Arm/Gripper mode only

Switch between

Enable/Disable o mera/am modes

"-..Lubnt contral

Arcade-style e \._‘ : Switch between
driving control e @l 3 . " inner/outer grippers

9 § Y

Opens selected Closes selected
gripper T gripper
Zoom out on main_~" A = Zoom in on main
camera feed - - camera feed

Select active — = Cycle through
main arm link g camera feeds
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The Robot in Action
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Thank You!
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The
Wheelchdir Recycle

WHEELCHAIRRECYCLER.ORG

Worcester Polytechnic Institute




