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Traditional Transportation Interface
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What We Want...
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Project Objectives

 Build a STACS in a 3D environment and develop
a realistic training environment
» Design of GUI and Interaction for STACS

v Integrated user interface

v All platform support (PC, Mac, Tablets, 10S, Android, etc.)

v Virtual Reality support (HTC Vive, Oculus Rift, etc.)

v Replay support for training purpose
> Inspection task planning

v Robot inspection routes planning

v Multiple robots support (10 robots inspecting the golden bridge)
» Autonomous control

v Al control over climbing robots

v Al control over drones

v Reduce the number of human operators
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System Architecture




System Architecture

Climbing Robot & unity Tablets, I0S,
* Keyboard control Drone VR Enabled Android

¢ Camera * Keyboard Control

e (Camera Gazebo

ROSbridge _
Web Socket iRobot
Connection Create 2

Publisher to Robot Teleop
Subscriber to iRobot
Camera

Subscriber to Quadcopter
Drone Camera

ROS on laptop
Gazebo «  Keyboard
iRobot teleop

* Teleop keyboard control control
* (Camera image output

Quadcopter Drone
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Bridge Inspection Example
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Graph Representation - ARP
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Genetic Algorithms

* Search Algorithms
» Concentration
> Exploration

* Why GAs?
> Being used to problems that

cannot be solved easily using
other techniques

A NASA spacecraft antenna
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Genetic Algorithms

* Terminology
» Chromosome
v A possible solution

> Population
v A set of chromosomes
v Typically, initial

lation ntain .. . .
gg%upfgtgw ?gné%ms Individual 0 ‘ Individual 0
chromosomes '

> Fithess Individual 1 Individual 1
v A measure of how well a
solution/chromosome Individual 2 Individual 2

solves a problem

> Generation

v The number of iterations
we repeat the process Individual n Individual n

MISSOURI

S&l

F T4
= SR
INSPIRE { A
= @7
% &
o"’dr:scﬁ"‘




Results
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Future Work

* Integrate STACS with robots on field
* Route Planning Integration

* Al control over robots and drones

* Training support

* Video game for education purpose
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