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(87) Abstract: A radar device (1) comprises a plurality of antennas arranged two-dimensionally in a coordinate system
having a first axis and a second axis as coordinate axes. The radar device (1) comprises a first axis direction estimation
unit (35) that calculates, on the basis of received signals, a first peak value by scanning angles in the first axis direction
in terms of a first spectrum intensity based on steering vectors of the antennas in the first axis direction. The radar device
(1) also comprises a second axis direction estimation unit (37) that calculates, on the basis of received signals and the first
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peak value, a second peak value by scanning angles in the second axis direction in terms of a second spectrum intensity
of the received signals based on steering vectors of the antennas in the second axis direction.
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A WO 2013/080570 A1 (PANASONIC CORPORATION) 06 June 2013 (2013-06-06) 1-10
entire text, all drawings
A JP 2002-55152 A (MATSUSHITA ELECTRIC IND. COMPANY, LIMITED) 20 February 1-10
2002 (2002-02-20)
entire text, all drawings
A CN 102253363 A (XT'AN JTAOTONG UNIVERSITY) 23 November 2011 (2011-11-23) 1-10
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Box No. III 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:

(Invention 1) Claims 1-6 and 8-10

Document 1 (JP 2005-43194 A) (paragraphs [0001] and [0009]-[0025], and fig. 1-4) describes an angle
measurement device (paragraph [0001]) for using a multiple signal classification (MUSIC) algorithm to determine
the direction of arrival of a radio wave, wherein
- a reception processing unit 2 subjects element signals from antenna elements 11 to 1n (linearly disposed at
equal intervals d with respect to a reference direction and forming an array) to processing including analog/digital
conversion, and inputs the processed element signals to an arrival azimuth computation unit 100 (paragraphs ([0009]
and [0013]), and
- the arrival azimuth computation unit 100
-- uses a MUSIC spectrum Py5(0, @) generated on the basis of the element signals to calculate, for each elevation
angle, a MUSIC spectrum having the azimuth angle 0 as a variable, and adding all of the MUSIC spectra at the
elevation angles to generate a Pyysum(0) that is the sum of the MUSIC spectra (paragraphs ([0013]-[0016]),
-- determines an azimuth angle Op.y at which the P yiysym(0) is @ maximum value (as the arrival azimuth angle of
the incoming wave) (paragraphs [0017] and [0019]), and
-- uses the MUSIC spectrum Pyy(0, @) to generate a MUSIC spectrum Pyy(Ope, @) at the azimuth angle Ope, and
determines an elevation angle @p., at which the generated spectrum is a maximum value (as the arrival elevation
angle of the incoming wave) (paragraphs [0018] and [0019]), and
-- can (exchange the elevation angle and the azimuth angle) calculate, for each of multiple azimuth angles, a MUSIC
spectrum having the elevation angle as a variable, determine an elevation angle at which the sum of the MUSIC
spectra at the azimuth angles is maximum, and determine an azimuth angle at which the MUSIC spectrum at the
determined elevation angle is maximum (paragraph [0024]).
Claims 1-2 and 9-10 do not involve an inventive step in light of document 1 (a mere design change made to one prior
art), and thus do not have a special technical feature.

However, claim 3 that depends from claim 1 has the special technical feature of "grouping received signals for
each antenna subarray, performing a process for averaging the received signals received via different antennas
in the second axial direction, and calculating a steering vector in the first axial direction on the basis of the
averaged received signals”. Accordingly claims 1-3 and 9-10 and claims 4-6 and 8 (which can be examined without
substantially additional prior art search or judgment) are classified as invention 1.

(Invention 2) Claim 7

Claim 7 cannot be said to have the same or corresponding technical features between this claim and claim 3
classified as invention 1.

In addition, although claim 7 depends from claim 1 classified as invention 1, the added technical feature relative to
claim 1 of "determining, in accordance with the result of the estimation process by the first axial direction estimation
unit, a scanning range or scanning intervals at an angle in the second axial direction in calculating the second peak
value" has a low technical relevance to the technical feature of claim 3 of "grouping received signals for each
antenna subarray, performing a process for averaging the received signals received via different antennas in the
second axial direction, and calculating a steering vector in the first axial direction on the basis of the averaged
received signals". Thus it cannot be considered that claim 7 has a link of invention to claim 3.

Furthermore, claim 7 is not substantially identical to or similarly closely related to any of the claims classified as
invention 1.

Accordingly claim 7 cannot be identified as invention 1.

Meanwhile, claim 7 has the special technical feature of "determining, in accordance with the result of the
estimation process by the first axial direction estimation unit, a scanning range or scanning intervals at an angle in
the second axial direction in calculating the second peak value"; thus this claim is classified as invention 2.
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

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

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

3. D 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. D 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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