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Introduction 
For the Robot Racing Competition 2010 held at the University of Windsor, the University of Ottawa’s 

premier robotics team, ARISE, is going to be competing as a rookie team. 

The team is presently composed of two undergraduate students, Jean-Philippe Perron and Mathieu 

Lemay, both electrical engineering students. 

The following document is a picture of the present achievements of the team, as well as the direction 

that they wish to further their design. 

  



Mechanical platform 
The first step taken for choosing a platform was defining the requirements that platform should meet. 

Our priority was speed, which led us to specialty hobby shops. From there, we had a lot of choice, going 

from RTR (Ready to Run) R/C cars to unassembled kits. There where cars and trucks of all sizes and all 

prices. Our first choice was the Traxxas E-REVO. This choice gave us plenty of room and structure for the 

electronics we planned to put on. We unfortunately had budget restrictions, which made us purchase 

our second choice, the Traxxas 1/16 E-REVO VXL.  

 

Figure 1 - Traxxas 1/16 E-REVO 

Since the platform is sponsored by one of the team members, we decided to not permanently modify 

any part of it. All the electronics added will be on a module that we attach to the car.  

We’ve performed a lot of test under different conditions to evaluate speed and stability. We found that 

the stock parts on the car where we attach our mainboard were too weak and the whole car was rolling 

too much during turns.  Even at 30 km/h, it was tumbling over during sharp turns, which was 

unacceptable. 

During the various tests, we measured the battery life, and we were able to manoeuvre during 

approximately half an hour. 

Length 35 cm 

Width 25 cm 

Height 25 cm (with our electronics) 

Weight 6 lbs 

Top speed Over 35 km/h 
Table 1 - 1/16 E-REVO Dimensions 

 



Future upgrade 

 

Figure 2 - Traxxas E-REVO 

For the competition, we will have the full size E-REVO. This will allow us to reach higher speeds with 

greater stability. Also, there are more hop-up parts for the full size E-REVO, and replacements are easier 

to find. 

This platform allows us to extend runtime by adding, if necessary, more batteries. 

Length 55 cm 

Width 43 cm 

Height 25 cm (with our electronics) 

Weight 6 lbs 

Top speed Over 40 km/h 
Table 2 – 1/10 E-REVO Dimensions 

 

Control Systems 

Hardware 

The ARISE robotic club designed, last year, an autopilot for an airplane project. This autopilot, based on 

a PIC32 microcontroller seemed perfect for us. It came with accelerometers, gyroscope, GPS, compass. 

It had a bus for up to 16 ultrasonic range finder, and was able to drive 5 independent servos. 

Then it has been decided to find a lighter and smaller solution. We found an Arduino Pro Mini that we 

combined to a FTDI serial over USB device. This setup allows us to connect to other sensors and control 

the 2 independent servos on the car. 

The control system is powered via the USB port. 



 

 

Figure 3 - Control System 

At the moment of writing, the control system had 2 major features. The first one is generating PWM 

signals to control the steering servo and the electronic speed controller. The second one is the 

communication between the control system and the machine vision computer. 

Mechanical and Wireless E-STOP 

There will be a relay between the speed controller and the batteries. A big visible and easily accessible 

switch will be installed on the rear of the vehicle to control the relay. Also, on the monitoring computer, 

we will be able to send a command to the Arduino to control the relay. The relay will be normally open, 

which means if there is power loss to the control system, the car will stop. When the E-STOP will be 

activated, the machine vision and wireless communication will continue working. 

 

Software Platform 

Computer System 

On top of the vehicle, a frame has been modified to hold a desktop computer equivalent.  This platform 

has an Intel Atom dual-core processor with HyperThreading, effectively giving us 4 cores for processing 

power.  This setup also runs Windows XP and Ubuntu Linux in dual-boot, in such a fashion that we may 

use the ease of use and prototyping capability of the former, as well as the efficiency and low overhead 

of the latter. 

Powered by a 18.5V Lithium-Polymer battery, the systems consumes only 1.2 amperes at full throttle, 

giving us more than 2 hours of continuous operation.  These batteries, although not ideal, were present 

and were used out of necessity rather than initial design (this procedure has been the same for many of 

our parts). 

Software 

Various softwares have been used to optimize and narrow our design.  Here is a short list: 

 C++:  Visual Studio 2008, MonoDevelop 2.4 



 Machine Vision:  RoboRealm, OpenCV, MATLAB 

 Prototyping:  Arduino Environment, Processing 

 Hardware:  MPLAB, MATLAB, Processing 

 

Vision 

A multiple-webcam setup, assisted with proximity detectors, gives us an almost 180° field of view.  

These webcams are positioned in such a way to have a view of the track, views of sideway cones and 

lines, as well as other information such as other course details and obstacles. 

Machine Vision 

Based on the very popular OpenCV libraries, we are developing a clean, efficient algorithm to identify 

cones, obstacles, stop signs and lights. 

Our baseline measurement software was RoboRealm, which allows us to simulate and test various 

procedures and algorithms before implementing them in OpenCV. 

Our initial concept consisted of an RGB to HSV conversion, which permits the elimination of the Value 

index.  This procedure will compensate for variable lighting, such as full sunlight or cloud coverage.  

Following up on the initial filtering, the proper Hue range selection gives us a specific orange color 

discrimination, which properly indicates cones and obstacles. 

After, vertical Sobel filtering and blob size squaring, divided by a calibrated reference value, gives us 

cone positions.  This system has already shown promising results and allows for much higher frame rates 

(around 15 FPS continuous).   

For other information, such as obstacles and signs, it is treated as being low-priority.  Our code is 

presently being developed to optimize a 3:1 dedicated core setup for a higher course navigation 

efficiency. 

Testing Procedures 

The following protocol has been and is being implemented to test our various machine vision 

algorithms: 

1. Build a mock circuit; 

2. Send the vehicle, wich cameras recording, through the circuit; 

3. Upon opening the video, apply various machine vision algorithms; 

4. Find various solutions to same course problem; 

5. Repeat. 

This has already taken many hours of our design time.  A lot of fine-tuning remains to be done in order 

to be 99+% accurate. 



Conclusion 
While this participation is the first of its kind for the University of Ottawa, we believe that it will be a 

steep learning curve. However, we have already received critical acclaim in our initial designs, as well as 

full support from many Faculty members. 

This project is a subcategory of the ARISE Robotics team at the University of Ottawa.  The goal of ARISE 

is to allow students from many branches of Engineering to develop hands-on skills that are very 

marketable in today’s workplace, as well as giving them a chance to apply what they are learning in 

class. 

 

Figure 4 - Basic Design with 1/16 E-REVO 

 

 

Figure 5 – 1/10 E-REVO vs. 1/16 E-REVO 


