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Team Mission

Provide a full simulation and test environment for the 
autonomous race car to provide necessary testing of the car for 
competitions



Team History
Team Wins

Overall 16x
Endurance 16x
Efficiency 3x

Autocross 17x
Skid Pad 8x
Acceleration 1x

Design 10x
Cost 1x
Business Plan 8x 



Team timeline

● Competition is release
● Everything is based around design, testing testing, and more 

design
● More software still needs writing even after code freeze



Sim team structure
Overview

● Arin - Devops and Rendering

● Ryan - Sim Core

● Enrico - Testing 



Overall team structure

Us :)



Sim team structure
Diagram



Devops

● Maintain stable master branch

● Validate new code

● Manage test data
 

● Track progress

● Streamline deployment

Goals



Devops

● Docker - virtualize build environments

● Jenkins - manage builds

● Bitbucket - version control

● Jira - manage agile projects

Tools 



Devops
Flow Diagram



Devops
Dockerfiles - builds from user trigger



Devops
Dockerfiles - automated builds from bitbucket



Devops

● Github hook with SCM polling

● SSH agent

● Docker agent

● Bitbucket plugin

● Build token trigger plugin

Jenkins configuration



Devops
Jenkins builds

● Pull branch into a docker container

● Run inline bash script to build workspace

● Publish results to bitbucket



Devops
Jenkins builds - remote trigger script



Devops
Roadblocks

● SSH key management

● Docker out of Docker

● Publishing build results to bitbucket



Devops
Next Steps

● Parameter passing with user triggered builds

● Integrate testing framework 



Simulator

● Provide detailed simulation

● Accurate data

● Easy to test

● Easy to modify

Overview



Simulator

● Automate testing

○ Test new code before it gets merged to master

● Visualize different parameters

● Make the whole process much easier

Goals
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Simulator
Goals



Simulator

● CARLA - core simulation environment

● Rviz - allows to visualize data after simulation

● ROS - development environment 

Tools

Put pics of rviz



Simulator
Carla - Core



Simulator



Simulator

● Maps made and processed

● Validating simulation

● Integration in progress

● Packaging everything together

● Build script

Current standing



Simulator

● Unreal doesn’t play nicely on linux

● Our server doesn’t properly support 
Unreal 

● Trying to get tests inputted

● Unreal keeps crashing upon 
loading of project?

Problems



Simulator
Problems



Simulator
Problems



Rendering

● Provide 3D assets and meshes to the simulator

● Create test tracks 

Overview



● CLARA map generator - Create base map

● Unreal Engine 4 - Edit and configure 3D Assets

● Sketchup Pro - Convert 3D mesh types

Rendering
Tools



Rendering
Texture Creation



Rendering
Map Building



Testing
Overview

- Messages are changed to have 
universal data type and name to 
fit into the new interface

- Each readings from the simulator 
will have noise to produce real 
life accuracy

- Process raw data to be handled 
into specific messages 

 



Testing

- Create a message type that are universal 

- Convert raw data into specific message types for 
clarity and ease of access

- Able to show 100% output data with or without 
noise (ground truth) 

Goals

- Setting up tracking ID for all data types to 
boundary estimation



Testing

- Static and Dynamic data are 
separated

- While static provide ground truth 
elements

- Dynamic data processed with 
added noise built into it

New data types



Testing
Node chart



Testing
Overview for noise nodes

- Each node is subscribed to a 
message type

- Car model and cone sensor are 
the only dynamic data that 
require added noise



Testing

- New data types are integrated into the new interface

- Car model noise node are basically done

- Cone sensor noise node is in progress

- Setting up tracking ID for each cone to run tests

Current Standings



Team Future
Next term

- More validating data and testing

- Improving usability of the simulator

- Reinforce testing interface into SLAM and Boundary Estimation

- Improving CARLA and Continuous Integration Server

 



Q&A
Q&A


