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Abstract. Robotics research still struggles with reproducibility. The
ROS ecosystem enables reuse of software, but not hardware. Researchers
waste time porting systems between hardware platforms to reproduce
research between labs. Researchers in developing counties in particular
often cannot afford the proprietary robots used by others. If a published
robotics system is dependent on any component that is only available
from a single supplier, then all work building on it is at risk if that sup-
plier vanishes, de-lists or changes the product. Open Source Hardware
(OSH, [3]) is hardware whose designs and build instructions are pub-
lic, easy, and low-cost so that anyone is free to build and modify them,
enabling large community collaborations. Combined open software and
hardware stacks allow any researcher to download, build, exactly repli-
cate, then extend the published work which they read about.

A key component of any robot is the interface between ROS and motors.
New robots often use arbitrary, messy mixtures of closed and open mo-
tor drivers and error-prone physical mountings, wiring, and connectors
to interface them. There is a need for a standardizing OSH component to
abstract this complexity, as Arduino did for interfacing to smaller com-
ponents. We present a OSH printed circuit board to solve this problem
once and for all. On the high-level side, it interfaces to Arduino Giga —
acting as an unusually large and robust shield — and thus to existing open
source ROS software stacks. On the lower-level side, it interfaces to exist-
ing emerging standard open hardware including OSH motor drivers and
relays, which can already be used to drive fully open hardware wheeled
and arm robots. This enables the creation of a family of standardized,
fully open hardware, fully reproducible, research platforms.

1 Use cases

The board is designed for use in ‘medium sized’ robots, which we define as
robots capable of usefully transporting materials and goods but not people.
Three specific demonstrator systems are used in development: OpenPodCar [2]
is a mobility scooter converted for autonomous driving. It has 24V batteries, is
steered using a linear actuator, and uses lidar for sensing and a Raspberry Pi for
ROS. Rear wheels are driven by a closed source driver from the donor vehicle
or this may be replaced with the open OSMC driver [I]. It has the highest
power requirement, drawing up to 10A-15A. OpenScout (https://github.com/
cbedio/OpenScout) is a small 4-wheeled differential drive information gathering
robot. The PCB can control the wheels individually using two DHB-12 dual
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