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Abstract. This paper details the design improvements the UBC Thun-
derbots has made in preparation for RoboCup 2020 in Bordeaux, France.
The primary focus was to design and build a new fleet of 8 robots to use
at the competition. The secondary focus involved implementing new con-
trol systems and improving validation of gameplay logic.

1 Introduction

UBC Thunderbots is an interdisciplinary team of undergraduate students at the
University of British Columbia. Established in 2006, it pursued its first compet-
itive initiative within the Small Size League at RoboCup 2009. The team has
consecutively competed in RoboCup from 2010 to 2019 and is currently seeking
qualification for RoboCup 2020. Over the years, it has made significant develop-
ments of its team of autonomous soccer playing robots. This paper will outline
the progress in implementation of the current model of robot as well as new
mechanical and electrical designs and subsequent modifications in order for the
team to compete with a new fleet of robots for RoboCup 2020.



2 Mechanical

In order to continue to remain competitive within the SSL league it was identified
that the mechanical structure of our current fleet of robots would need to be
redesigned. Much of the mechanics of our robots have remained the same since
2011, and the majority of those parts had not been re-machined since then.
Due to wear on the robots, they have become increasingly more difficult to
maintain. Not only have our robots experienced significant damage, but much
of the original design is complicated and difficult to manufacture.

In the past the team has experienced trouble implementing new mechanical de-
signs due to the restricted constraints provided by the other mechanical systems
in place. This made it nearly impossible to implement mechanical improvements
the team felt necessary to increase quality of game play. This year we have de-
cided to design and manufacture a new fleet of robots to alleviate this issue. The
primary focus of the mechanical designs were to increase precision of movement,
catchment and play of the ball. The designs have taken ease of manufacturing
and reputability heavily in mind. The following is a description of our current
design progress to date.

2.1 Chipper/Kicker

Our goal this year was to completely redesign the chipper mechanism to take
up less space and work in tandem with a rotating kicker. Since the kicker had
not been finalized there was not many constraints to begin with, we began by
designing two different concepts for a compact chipper.

The first design was a chipper that was actuated beneath the kicker (orange
component in figure 2.1) and between a disjointed rotating platform. This is done
by rotating the rear Geneva gear segment to turn the kicker that pivots around
a raised point above the chipper. A proof of concept simplified CAD model was
developed to test the mechanics and relative sizes of the components.



Fig. 2.1: CAD Model of New Chipper Design

This model proved the viability of a disjointed rotating platform using a separate
pivot point that was bridged to the rotating platform with the kicker mechanism.
This allowed us to use the space below the kicker for the chipper without the
chipper being affected by the rotation.

Unfortunately, the design was rejected due to limited space below where the
kicker shaft needed to be placed. After considering the size of the ball we realized
the chipper and solenoid would have to fit in a just a 4mm space below the kicker,
which is was not viable due to the size of the solenoid.

This led us to design a secondary concept where the chipper solenoid was
mounted to the mid plate of the robot (it is mounted to the bottom plate in the
figure below for ease of prototyping). The chipper would then be an L shaped
component that when pulled horizontally by the solenoid would flick the chipper
plate up contacting the ball at a 45◦angle.



Fig. 2.2: Simplified CAD Model of New Chipper/Kicker Design

Our proposed chipper component utilizes parametric design principles to enable
efficient re-dimensioning in the future. This design, therefore, allows for future
changes to our space constraints without requiring a full redesign. This was done
partly to to simplify re-dimensioning, however more importantly for adjusting
the force transfer from the solenoid to the ball. A partner script was written that
took an input of the same variables used in the dimensions of the chipper and
the input force from the solenoid. The output of the script was the force that
the chipper arm impacts onto the ball.

Multiple combinations of design parameters were tested to see the relationship
between the dimensions of the arm and the force transfer. We found that the
most important influences were the lengths of the arm segments, and the travel
distance of the plunger through the solenoid. However small changes in these
dimensions did not make an appreciable difference in the force transfer.

Using this data we decided on an initial set of prototype dimensions for the
chipper.

2.2 Rotating Kicker

With the current fixed kicker, our robots are limited to linear kicking and passing.
Incorporating a rotating kicker would allow for angled passing and shooting
during a game reducing the predictability of kick direction. The current design
iteration of our rotating kicker can be seen below in figure 2.3 which takes
inspiration from Op Amps 2017 TDP and builds off our Geneva drive design
from last year [1]. We chose the Geneva drive designed last year because of the
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