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Research Focus

 Unmanned Robot and Sensors for Terrain Navigation

» Constructing Sensors & Terrain Modeling
« LEGO™ Mindstorms™ RCX Brick and Programming
*Navigation and Maneurvering
» Disaster Management & Application of HPC
» Terrain Modeling
* Programming & Deploying NXT-mounted sensors

» Experimental Setup — Using Terrain model Interfaced with
Network of PCs (as HPC platform)



NXT-Robot

A major upgrade from the RCX 2.0 in the
sense of mobility and navigation.

Some problems were encountered during
our transition between the RCX 2.0 and the
NXT Robot.

Problems

Interfacing the distance sensor with the input
cable for the NXT.

The LCD screen on the NXT brick
malfunctioned.

Solution
Convert back to RCX 2.0




Distance Sensor

Purpose : To take measurements and relay
the data to the LCD for observers to record
the data

Progress
The distance circuit is currently complete
and operational.

The only obstacle we are facing is mounting
the circuit board to the robot.

Goals

To mount the distance sensor securely to
the robot.




Compass Sensor

Proqgress

Building classes for Java coding

Removing components for one circuit
board and beginning wire-wrapping
process.

Goals

Interface compass and distance sensors
to work simultaneously in one single
Java coding.




Improved Landscape

* Re-built and expanded
e Wiring the new boards

Reasons for expansion

* To give the robot more room to
maneuver.

* Allow the distance sensor to make
farther more accurate readings.



Summary of Past Research

 Accomplished
 Unexpected Events
 Changing landscape
* Obstacle avoidance
e Coding Glitches



HPC Solution — Scaling

(Experimental Setup)




HPC Advantage

 Remote programming of NXT
(loading/control)

o Scalability — Widened disaster area vs.
additional compute nodes

* Faster more efficient data analysis



Disaster Management & Control

Making informed and effective decisions-
Multiple Disaster Scenario

Effective assessment and communications

High volume data streaming, increased
processing power for algorithms and
applications, and high fidelity of output

Saving human lives



Conclusion

e Questions/Answers



