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Conde_Simulator

(Autonomous Driving Simulator)

Valter Costa &amp; Armando Sousa

Inegi (UP) / FEUP InescTec (UP)



Context

• Autonomous Driving

• Portuguese Robotics Open (Festival Nacional de Robótica)

• Autonomous Driving Competition at Portuguese Robotics Open
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Levels of Autonomy



http://www.techrepublic.com/article/autonomous-drivinglevels-0-to-5-understanding-the-differences/



• Level 0: This one is pretty basic. The driver (human) controls it all: steering, brakes, throttle, power. It's what you've been doing all along.

• Level 1: This driver-assistance level means that most functions are still controlled by the driver, but a specific function (like steering or

accelerating) can be done automatically by the car.

• Level 2: In level 2, at least one driver assistance system of "both steering and acceleration/ deceleration using information about the driving

environment" is automated, like cruise control and lane-centering. It means that the "driver is disengaged from physically operating the vehicle

by having his or her hands off the steering wheel AND foot off pedal at the same time," according to the SAE. The driver must still always be

ready to take control of the vehicle, however.

• Level 3: Drivers are still necessary in level 3 cars, but are able to completely shift "safety-critical functions" to the vehicle, under certain traffic

or environmental conditions. It means that the driver is still present and will intervene if necessary, but is not required to monitor the situation

in the same way it does for the previous levels. Jim McBride, autonomous vehicles expert at Ford, said this is "the biggest demarcation is

between Levels 3 and 4." He's focused on getting Ford straight to Level 4, since Level 3, which involves transferring control from car to human,

can often pose difficulties. "We're not going to ask the driver to instantaneously intervene—that's not a fair proposition," McBride said.

• Level 4: This is what is meant by "fully autonomous." Level 4 vehicles are "designed to perform all safety-critical driving functions and monitor

roadway conditions for an entire trip." However, it's important to note that this is limited to the "operational design domain (ODD)" of the

vehicle—meaning it does not cover every driving scenario.

• Level 5: This refers to a fully-autonomous system that expects the vehicle's performance to equal that of a human driver, in every driving

scenario—including extreme environments like dirt roads that are unlikely to be navigated by driverless vehicles in the near future.
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Rules and More Info

• Portuguese Robotics Open

• http://robotica2016.ipb.pt/indexen.html

• Scroll down (or find text “Major” in the page)



• Select “Major” (Sénior)

• Select “Autonomous Driving”



• Rules for 2016:

• http://robotica2016.ipb.pt/docs/Regras_Autonomous_Driving.pdf
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“Conde” Robot

• Arduino_Serial + Differential Drive

• (Brushless Motors)

• 3 PS2Eye cameras

• LiPo Batteries

• (RGB Leds)

• Laptop on top of compter

• Full ROS

• Simulation / Real Robot transparent
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Modules

• ROS + Gazebo (3D, physics) =&gt; WORLD

• roslaunch conde_world main.launch



• Process Screen “Semaphore” (3rd camera)



• rosrun conde_semaphore conde_semaphore_node



• Hi Level Decision =&gt;



• rosrun conde_decision conde_decision_node



• Differential Control



• rosrun conde_control conde_control_node



• Control Interface for the info to show on the Screen “Semaphore” of the track

• rosrun gazebo_semaphore gazebo_semaphore_node



• Left and Right Cameras targeting the ground

• roslaunch conde_tracking run.launch
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rosrun rqt_graph rqt_graph



RQT Graph
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Installing Conde_Simulator

• =&gt; Ask professor for the virtual machine image…

• Install ROS INDIGO

• hg clone https://bitbucket.org/ee09115/conde_simulator_student

• Copy the “models” directory to the ~/.gazebo (hudden!) directory

• catkin_make



• Launch:

roslaunch conde_world main.launch

rosrun conde_semaphore conde_semaphore_node

rosrun conde_decision conde_decision_node

rosrun conde_control conde_control_node

rosrun gazebo_semaphore gazebo_semaphore_node

roslaunch conde_tracking run.launch
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