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failed to produce a circle contained in an x-y plane fit a sphere to the captured
data; detemining offsets based on the center of the sphere; and removing the
offsets that are in the z-direction. Computing a magnetic heading reliability of
a magnetic sensor by determining an orientation of the sensor at one location;
transforming the orientation between two reference frames; measuring a first
vector associated with the magnetic field of Earth at the location; processing
the first vector to generate a virtual vector when a second location is detected;
measuring a second vector associated with the magnetic field of Earth at the
second location; and calculating the magnetic heading reliability at the second
location based on a comparison of the virtual vector and the second vector.
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I. |:I Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:] Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
Group |: Claim 1; Group II: Claims 2-4; Group lll: Claims 5-11; Group IV: Claims 12-15

-***-Please see Supplemental Page-***-

I. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable-
claims.

2. D "As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees. :

3. IZ As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.: ‘

1-11

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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2++*.Continued from Box No. Ill - Observations where lack of unity is lacking-***-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fee must be paid.

Group I: Claim 1 is directed towards a method for calibrating in real-time a body worn magnetic sensor.

Group iI: Claims 2-4 are directed toward a computing system for computing an indicator of a magnetic heading reliability of a magnetic
Sensor. - :

Group !lI: Claims 531 are directed toward calculating a gyro heading drift associated with a magnetic sensor and a gyro sensor.

Group IV: Claims 12-15 are directed toward a global rotation estimation.

The inventions listed as Groups I-IV do ﬁot relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: .

The special technical features of Group | include capturing magnetic data from the magnetic sensor when the sensor moves alohg a 360
degree spun path; determining x-axis, y-axis and z-axis offsets; removing the z-axis offsets; and using the x-axis offsets and y-axis
offsets to calibrate the magnetic sensor, which are not present in Groups HI-IV.

The special technical features of Group il include determining an orientation of the magnetic sensor at a first location; generate a filter;
measure a first vector and a second vector; calculate the indicator of magnetic headmg reliability at the second location, which are not
present in Groups |, lll and IV.

The special technical features of Group Ill include transforming gyro data and compass data into a navigation frame; computing a
compass heading and a gyro heading; determining a first drift; sorting the compass data; determining a second drift; and calculatlng the
gyro heading drift, which are not present in Groups |, II, and IV.

The special technical features of Group IV include determining a path of a magnetic sensor and gyro sensor in motion in an environment
based on magnetic data received from the magnetic sensor and gyro data received from the gyro sensor; breaking the path into a
plurality of grids; computing a heading based on magnetic headings and gyro headings at locations within the path in each grid;
determining an average heading; and setting the global rotation estimation as a value that minimizing the average heading, which are
not present in Groups I-lll.

The common technical feature shared by Groups I-IV is calculating a magnetic sensor path. However, this common feature is previously
disclosed by US 7,587,277 B1 (Wells). Wells discloses calculating data movement using a magnetic sensor and gyro sensor (estimate
pitch,.roll, and heading using a magnetometer and gyro information; Abstract).

Since the common technical feature is previously disclosed by the Wells reference, this common feature is not special and so Groups
I-IV lack unity.
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