RUTGERS

WINLAB | Wireless Information
Network Laboratory

The ability for a robot to automatically and
adaptatively travel to its destination has been
a common interest among automobile
companies for decades. By using simulated
models as a basis for physical hardware, we
can train miniature mobile robots with
machine learning algorithms and neural
networks to then easily scale them to larger
sizes, creating a remote self-driving car

testing platform.

JBuild a fully functional self-driving vehicle

dIncorporate ROS control into simulated
model in Gazebo

AWrite Al/machine learning algorithms and
build neural network to train vehicle to be
autonomous

JUse Gazebo to map out simulations

1Build a physical model at WINLAB and

test its autonomy in a real environment

Record control
inputs and
camera feed as
bag file

Subscribe to
control and
Image

topics

Feed image
into 4-layered

CNN for
training

Convert bag

file to image
(.ndz) file

Self-Driving Vehicle
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Training Pioneer 3-DX with rqt_bag:

geometry msgs/Twist

v linear
x: 0.200000
y: 0.000000
z: 0.000000

v angular
x: 0.000000
y: 0.000000
z: 0.000000
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Depth Camera View of Model City Intersection:

Pioneer 3-DX

. Simulation software compatible with ROS
used to create virtual environments

A Built virtual self-driving model before
iIn-person meeting was possible

A Testing Ackermann steering in virtual
environment

A Controlled digital model with keyop.py
script

TJerminal - sdc@nodel-1: ~
Ml File Edit View Terminal Tabs Help

Use arrows to change speed and steering angle
Use space to brake and tab to align wheels

AUse depth sensor of the RealSense
camera to provide additional training
data

JdReduce the number of clients

to communicate between
robot

JdAllow for remote subscriptionto camera

without sacrificing robot  control security

AConfigure RosAria onto smaller mobile
robots and test self-driving behavior
alongside Pioneer 3-DX in city
Intersection
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