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(57) Abstract: An example device may include a transmitter, such as a radio-frequency (RF) transmitter, a receiver and a controller.
The receiver may include a mixer that generates a beat signal from a received signal and a local oscillator signal. A transmitted signal
may include a linear frequency ramp and may be incident on an object, inducing the received signal. The device may include a controller
configured to detect a frequency and phase of the beat signal. The device may determine an absolute distance to the object using the
beat frequency and a distance component using the beat signal phase. The distance component may be used to increase the precision
of an object distance measurement relative to the absolute distance alone. The distance component may be used to detect relatively
small movements of the object, such as micron-scale movements. Various other methods, systems and computer-readable media are

also disclosed.
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because they relate to parts of the international application that do not comply with the prescribed requirements to such
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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).
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This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. 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 an additional fees, this Authority did not invite payment of
additional fees.

3. 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.:

4. E 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.:
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Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-9

RF signal transmitter/receiver using LFMCW-frequency
difference signal combined with Tx/Rx-phase difference
(G01s13/343, G01S13/36) to obtain an absolute (unambiguous)
high resolution distance measurement (= problem solved by
the common matter of claim 1).

Problem solved (by the feature of searched claim 9, i.e. the
beat frequency determined based on a time interval between
the 'threshold crossings' or 'zero crossings' of the beat
signal): alternative or simple detection of the difference
frequency.

2. claim: 10

Plurality of transmitters and the (single) receiver (of
claim 1) to determine a plurality of object distances
(multi-static approach; G01S13/878).

Problem solved: e.g. to detect the orientation or shape of
the (real) object.

3. claim: 11

The device includes a headset and the transmitter is located
on said headset (preferably as component of a virtual
reality system).

Problem solved: measuring a headset's distance from the
virtual object location.

4. claims: 12, 13

Method for locating a transponder associated with an object
(G01s13/84).

Problem solved: to improve the signal-to—noise of the
received signal (see application, [0096]).

5. claims: 14, 15

RF signal transmitter/receiver transmitting a LFMCW-signal
and measuring the with phase of the beat signal to obtain an
object's movement (Doppler CW-detection; G01S13/536; no
difference frequency and no distance determined).

Problem solved: measurement of object movement.
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