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406—

404 i -} The first sub-sensor and the second sub-sensor are each one
|
|
|

A method of tracking a location and orientation of an object using a
tracking device, the tracking device including one or more sides that define
a predetermined shape, a plurality of inertial measurement units (IMU)
mounted to the one or more sides of the predetermined shape, wherein
each IMU includes a first sub-sensor and a second sub-sensor, wherein
each IMU is positioned at a predetermined distance and orientation relative
to a center of mass of the tracking device, and a controller
communicatively coupled to the plurality of IMUs

of. accelerometer, magnetometer, gyroscope, altimeter and/or
pressure sensor, and the first sub-sensor is a different sensor type
L than the second sub-sensor

| The predetermined shape is one of: a plane, a tetrahedron, |
| and a cube. !

408~ |

At each IMU, detecting movement of the object and generating inertial
output data representing a location and/or orientation of the object

\ 4

410~

412 —

414 —

N Receive first sub-sensor inertial output data and second sub-

At the controller:

sensor inertial output data from each of the plurality of IMUs

| 416 The first sub-sensor
| inertial output data and second

| sub-sensor inertial output data are
: filtered and/or averaged to

| minimize signal noise

Figure 4A
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418 —_|
For each IMU:

420+ Generate filtered inertial output data by calculating an
error value representative of a discrepancy between an actual
movement of the object and a measured movement of the
object based on the first sub-sensor inertial output data and the
second inertial output data and subtracting the error value from
the first sub-sensor inertial output data and the second inertial
output data to generate calibrated inertial output data

r
422 ™ wherein generating calibrated inertial output data |
I includes using neural networks to apply weights to the first |
| sub-sensor inertial output data and the second sub-sensor |
inertial output data, wherein the weights are adjusted at a
learning rate based on the positional state of the tracking
device, calculating a discrepancy value representative of a

difference between an actual movement of the object and

discrepancy value from the calibrated inertial output data

424 — |
The weights applied to the first sub-sensor

|
inertial output data and the second inertial output |
data are adjusted based on historical inertial output :
|

|
|
|
|
|
estimated movement of the object, and removing the :
|
|
|
|
|
I
data from each of the first and second sub-sensors |

Figure 4B
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418~ | For each IMU:

426 —] | Cross-correlate the first sub-sensor inertial output data
with the second sub-sensor inertial output data to identify and
remove anomalies from the first sub-sensor inertial output data

with the second sub-sensor inertial output data to generate
decomposed inertial output data
428+ |- - ~— ~— ~—~ ~—~~—~ ~—~—~—~—~—~—"~Y"™~T~"~""~"~™"—™—~™——7— 'i

| The decomposed inertial output data corresponding |
: to the first sub-sensor is calibrated based on the second |
I sub-sensor inertial output data I

|

430_\_} Cross-correlating the first sub-sensor inertial output
data with the second sub-sensor inertial output data
includes applying pattern recognition to the second sub-
sensor inertial output data to generate the decomposed
inertial output data representative of the first sub-sensor
inertial output data

Figure 4C
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Determine a positional and rotational state of the tracking device based on
the decomposed inertial output data from each of the IMUs

432~ |

434~ Synthesize first sub-sensor inertial output data and second sub-sensor

inertial output data to create IMU synthesized data using a synthesizing
methodology based on the positional and rotational state of the tracking
device

\ 4

436 —_
Calculate a current tracking device rectified data output based on the IMU

synthesized for each of the IMUs, a predetermined position of each of the
IMUs and a predetermined orientation of each of the IMUs

438 — [ !

| Atleast some of the IMUs used to calculate the rectified data output I

| are oriented at different angles along two different axes relative to |

| each other |

440 —_| , , , )
Calculate a current location and orientation of an object based on a

difference between the current object rectified data output and a previous

442 ] object rectified data output

444 | I

Figure 4D



