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Agile Based Software Methodology

1. Intro duction 

CƻƭƭƻǿƛƴƎ ƭŀǎǘ ȅŜŀǊΩǎ ŀŎƘƛŜǾŜƳŜƴǘǎΣ ǘƘŜ /ŀǇǊŀ ǘŜŀƳ ƛǎ ǇǊƻǳŘ ǘƻ ǇǊŜǎŜƴǘ ŀƴ ŜƴǘƛǊŜƭȅ ƴŜǿ Ǌƻōƻǘ ƴŀƳŜŘ 

Herbinator.  Our vehicle is now more adapted than the old RS3 to the various challenges of the ION Robotic 

Lawn Mower Competition. The team comes forth with lofty goals, with all the effort we invested to bring this 

new platform in terms of mechanical, electrical, and software design, meeting these goals is more than likely.  

Capra has been evolving in the autonomous vehicle field for many years. It is through innovation and our 

passion for robotics that we have been able to improve our international standing. What motivates us to build 

such a vehicle is our thirst for a multidisciplinary knowledge and our drive to apply the most efficient and 

innovative technologies in our respective fields.  

2. Design process 

2.1. Methodology  
The methodology used this 

year is based on software 

iterative methods. This 

methodology consists of a 

series of small iterations of 2 

to 4 weeks. These iterations 

start with a meeting to define 

a set of requirements which 

are needed to achieve our 

goal. We then define the most critical or complex needs and start developing and testing the solutions. At the 

end of the allocated time a new meeting takes place to discuss the success or failure of that solution. This 

allows us to uncover the areas of risk and to keep the many developing teams aware of our advancements 

thus minimizing the possibility of incompatible features. 

Since this technique requires prototyping and proof of concepts we had to use simulators for the mechanical, 

electrical and software development in order to pinpoint problems and avoid financial losses. The first 
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prototypes were made with the help of Solidworks for the mechanical team, Orcad for the electrical team and 

a homemade simulator for the software team. Afterwards, we could take the proof of concept one step 

further either with miniaturized prototypes for the mechanical team or breadboards for the electrical teams. 

As for the software team the concepts were tested against the simulator. 

2.2. Workforce  
The team is entirely composed of undergraduate students from ETS in four engineering domains: mechanical, 

electrical, automated production and software.  Here is a chart of their names and domain. 

 

Team Captain 

Jean-François Matte 
Treasurer 

Judith Brodeur 

Electrical Leader 

Jean-François Matte 

 

Mechanical Leader 

Nicolas Pelletier 

 

Software Leader 

Damien Dubé 

 

Software Team 

Pascal Beaudry 
Simon Dupéré 
Julien Godin-Viau 
Louis Lynch 
Marc Aubry 
 

 

 

Mechanical Team 

Mathieu Samson 
Pierre-Luc Méthot 
Léo Bardou 
Éric Ayotte 

Electrical Team 

Claude Camire 
Judith Brodeur 
Marc-André Parent 
Cindy Potvin 
Rémi St-Onge 

Workforce 
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3. Mechanical design 

After hours of brainstorming and development on the future concept, 

the mechanical team succeeded to elaborate the model that meets 

everyone expectations. We will show you the concept that we 

developed. 

Because the development time and cost are limited, we employed 

quality function deployment (QFD) for the mechanical design. A 

planning matrix called House of Quality was used as a graphic tool in 

ƻǊŘŜǊ ǘƻ ƳŜŜǘ ŎǳǎǘƻƳŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎΦ ²Ŝ ŀƴŀƭȅȊŜŘ ǘƘŜ ǇǊƻōƭŜƳ ƻŦ 

RS3, last year vehicle and determined the fundamental concepts of 

mechanical design: a four-wheel drive vehicle with lawn mower 

located on its center.  

The Creative Problem Solving Approach was used during the 

brainstorming stages of the design. The team adopted a solution 

based on past years of experience and engineering knowledge in 

order to increase our advantage based on criteria of economy and 

functionality.  

 

3.1. Base vehicle 
The propulsion system of Herbinator is a simple, effective and highly reliable assembly. Here is the description 

of this concept. 

1
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3.1.1. Design Criteria  

The design criteria for Herbinator have been identified based on 

!ǳǘƻƳƻǿΩǎ ǎǇŜŎƛŦƛŎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ǘƘŜ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ǇǊŜǾƛƻǳǎ ȅŜŀǊǎΦ 

The main criteria are: 

¶ The mower must be at the center of the robot to improve the 

quality of the mow and simplify the cutting paths. 

¶ The robot must be small, agile and precise in all of its 

movements. 

¶ Moving must be reliable and effective on all sorts of terrains. 

¶ The robot must have a simple transmissions system that is easy to repair and maintain. 

 

3.1.2. Final Concept 

We have chosen the all wheel drive (AWD) propelling system because it 

fits the previously mentioned criteria. Left and right pairs of wheels 

allow us to have differential steering. Moreover we positioned the 

ǾŜƘƛŎƭŜΩǎ ŎŜƴǘŜr of rotation aroǳƴŘ ǘƘŜ ƳƻǿŜǊΩǎ Ǌƻǘŀǘƛƻƴ ŀȄƛǎΦ Thus, the 

ǾŜƘƛŎƭŜΩǎ ǘǊŀƧŜŎǘƻǊȅ ƛǎ much easier to compute when there are changes in 

vehicle orientation. Furthermore, this configuration allows us to move 

more precisely in the corners.  

 

The pneumatic wheels are 13 inches in diameter and provide us with a 

good grip on the ground, and thus allow us to cross several obstacles 

likely to end up on different kinds of grassy terrains. Also, adjusting the 

air pressure inside the tires allows us to reduce the amount of vibrations 

and shocks on the robot. The enhanced performance of the zero-radius 

turning is achieved by the AWD system. 

VEHICLE OVERVIEW

DIMENSIONS OVERVIEW
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DRIVETRAIN SYSTEM

3.1.3. Design and fabrication  

Once the concept of an AWD vehicle was selected, the transmission system between the motor and the 

wheels was designed. For the propulsion of the vehicle, the use of two electrical motors was recommended. 

Each motor is connected by a sprocket, a chain and a driveshaft 

connected to the back wheel. Secondly, the back wheel is coupled 

using a second chain with the front wheel to transmit power equally 

to all wheels. This assembly is installed on both sides of the vehicle. 

This assembly set made on both sides of the vehicle.  

The choice of a drive chain provides a reliable and robust mechanism 

in difficult work environment. In case the system has a failure, possibly due to a break in the chain, 

maintenance can be made easily and quickly compared to a system based on a belt and pulley. The ratio speed 

is of 18 between the wheels and the electric motor and proves to be sufficient for our needs. 

The design of transmission system also includes the choice of ratios between engine and wheels. The 

calculations have begun with the identification of the maximum torque required to accelerate the vehicle on 

an inclined plane. Thereafter, the maximum engine torque was measured. The ratio speed is of 1.5 between 

the wheels and the electric motor and proves to be sufficient for our needs 

 

3.2. Structure of Herbinator  
This section will elaborate on the mechanical structure of the robot. This structure contains and protects 

all the electronic and mechanical components. 

 

3.2.1. Frame 

The frame is completely built in aluminum 6061-T6. This grade 

of aluminum is light and is easy to weld. The mechanical 

properties of this material are as high as our standards. The 

upper structure of the robot is completely welded by GTAW. 

The lower structure is bolted so it is easier to remove parts for 

better maintenance and adjustment. 

HERBINATOR FRAME STRUCTURE
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3.2.2. Range finder  support  

Out of last year experience members found that 

the laser range finder needed the capacity to be 

adjustable in order to face different ground 

conditions. By using the creative solving process 

members found a solution that fits the criteria of 

design while effectively solving the problem. The 

figure below shows how easy it is to adjust the 

range finder. The range finder is adjustable in 

height and also in angle. The handle at the 

bottom allows for simple adjustment. To prevent it from loosening because of the vibration, a pin locks the 

handle on the base. The figure below shows how easy it is to adjust the range finder. 

 

RANGE FINDER ADJUSTMENT
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