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Introduction

* Robotic Manipulators are actively being used to create a flying
vehicle that can interact with its environment (UAM):

Problem

* [MUs can be used on an arm to accurately capture its motion,
however IMUs must always be calibrated...

Method

To fully calibrate the IMUs on an arm, and to allow for a seamless
integration of the data they provide, they must be calibrated both

intrinsically and extrinsically:

Figure 1. Robotic Arm on a UAM (Concept): Figure 2. IMUs installed on an Arm:

e Calibration of the IMUs is usually a solved problem, however the
method that currently exists has 3 main problems:

* Intrinsic Calibration: Calibrate the bias, scale factor,
misalignment and non-orthogonality within the sensor itself

1. It requires expensive equipment (inaccessible)
t necessitates each IMU be taken off (cannot be done in-place)
3. It must be done before each use (tedious and repetitive)

N

* Extrinsic Calibration: Calibrate the position and orientation of
the IMUs with respect to the encoders

anrewed Aerial Manipulator (U
To negate the need for an expensive, external calibration device,
the following method was developed to calibrate the IMUs while
they are on the arm itself:

* As such, this research focused on creating an intuitive method to
calibrating the IMUs both intrinsically and extrinsically such
that it is:

* IMUs can used to find the position of the arm while it is in the
air, however current calibration methods are tedious and

expensive
P Flow Chart 1. Method of In Place Calibration:

Observability issues were found,
meaning that some parameters
could not converge due to the
arm’s motion restrictions.

A new method is needed for calibration! Accessible, Done in-place and Easy to Preform!

However, three solutions were
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Figure 3. Gyroscope vs IMU Readings of Movement about the Z-Axis: using a calibrated IMU over pure .

* The calibration worked both intrinsically and extrinsically, and . 1 : - = encoder readings, showing much more | - For drone tlight, the drone
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* This research is extremely monumental as it allows for the ? | | | | valuableand enables much more
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ime and what we had hoped for! easy-to-use!
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