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Abstract. This paper provides an explanation of mechanical, electri-
cal, and software aspects of the autonomous soccer robot built by Orion,
a competitor in an international autonomous soccer robotics competi-
tion. To our knowledge, we are the first lightweight RoboCupJunior team
whose robots each have a kicker, a dribbler, an omnidirectional camera
tower, double layered omniwheels, and four motors. The robots are pro-
grammed to strategically switch roles, scoop the ball from out of bounds,
and kick the ball precisely into the goal.
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1 Introduction

Orion consists of four high school students who share a passion for robotics. The
team was founded in 2018. Our first robots were built with commercial electrical
components and manually sawed polycarbonate plates. That year, we scored
more own goals than proper goals. In 2019, however, we built improved robots
which won first place in the US RoboCupJunior competition and competed in
RoboCup 2019. At Sydney, we studied the features that were most effective in
winning matches. Over the past two years, we have redesigned our robots from
scratch and made numerous improvements over our older robots.

After RoboCup 2019, we founded the Princeton Soccer Robotics Club, which
now has five RoboCupJunior teams. We regularly hold meetings, in which Orion
teaches CAD, electrical, and programming in order to help students build their
own robots.

Although the pandemic brought many challenges, we have been able to con-
tinue working on our robots due to Orion’s flexible workflow. Our team members,
Danil Korennykh, Keiji Imai, Niklas Austermann, and Mark Ogata, specialize
in software, mechanical, vision, and electrical, respectively. In 2018, Keiji Imai
moved from Princeton, NJ to Newton, MA, forcing us to adapt to remote col-
laboration before the pandemic. Keiji uses his 3D printer to build the robots
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