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(87) Abstract: This three-dimensional information acquisition device comprises: a first distance image acquisition unit
that acquires a first distance image which includes a plurality of distance values obtained in accordance with the time from
when light was emitted until light reflected off of an object was received; a second distance image acquisition unit that
acquires a second distance image which is obtained by emitting light onto the same object as in the first distance image
and by emitting light at a different emission angle than in the first distance image; and a generation unit that determines
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the impact of a multipath accompanying the reflection of light on the basis of the first distance image and the second
distance image and that generates three-dimensional information of the object, the three-dimensional information being
composited from the first distance image and the second distance image on the basis of the result of said determination.
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A. CLASSIFICATION OF SUBJECT MATTER

GO1S 17/894(2020.01)i; GO1B 11/00(2006.01)i; GO1B 11/24(2006.01)i; GOI1C 3/06(2006.01)i; GOLS 7/487(2006.01)i
FI:  GO01S17/894; GO1S7/487; GO1C3/06 120Q; GO1C3/06 140; GO1B11/24 A; GO1B11/00 B

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO01S87/48-7/51; GO1S17/00-17/95; GO1C3/00-3/32; GO1B11/00-11/30

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2024
Registered utility model specifications of Japan 1996-2024
Published registered utility model applications of Japan 1994-2024

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2014-077668 A (OPTEX CO., LTD.) 01 May 2014 (2014-05-01) 1-4
claims, paragraphs [0007]-[0012], [0028]-[0048], [0055]-[0058], fig. 1-5
5-7
Y WO 2014/097539 Al (PANASONIC INTELLECTUAL PROPERTY MANAGEMENT CO., 5-6
LTD.) 26 June 2014 (2014-06-26)
claims 6-7, paragraphs [0006]-[0009], [0039]-[0051], fig. 11-13
Y JP 2022-549134 A (8 RIVERS CAPITAL, LLC) 24 November 2022 (2022-11-24) 7
paragraph [0075], fig. 5B
A JP 2021-085683 A (FANUC CORPORATION) 03 June 2021 (2021-06-03) 1-7
paragraphs [0045]-[0049], fig. 9-13
A WO 20217205787 Al (PANASONIC INTELLECTUAL PROPERTY MANAGEMENT CO., 1-7
LTD.) 14 October 2021 (2021-10-14)
claims, paragraphs [0027]-[0047], fig. 4-6
D Further documents are listed in the continuation of Box C. See patent family annex.
*  Special categories of cited documents: “T” later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be
“B earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone
“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
19 March 2024 02 April 2024
Name and mailing address of the [SA/JP Authorized officer

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Telephone No.
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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 1-7

Claims 1-7, claims 8-12, and claims 13-17 share the technical feature of "a three-dimensional information
acquisition device for determining an effect of multipath on the basis of a first distance image and a second distance
image on a single object under different conditions, and generating, on the basis of the determination result, three-
dimensional information of the object as obtained by synthesizing the first and second distance images.

In this connection, document 1 (JP 2014-077668 A (OPTEX CO., LTD.)) indicates the problem (paragraphs
[0007]-[0012]) wherein in a case where light is distributed over the entire screen, the distance value of an object to
be measured is affected by ambient reflectance and the like, causing the distance value to be greater or farther than
in reality, and in relation to this problem, describes a distance image camera 10 that acquires a distance image G11
on the basis of a measured time value that is the time until infrared light .11 emitted from a wide light emitter unit
11 is reflected and travels back, also acquires a distance image (G12 on the basis of a measured time value that is
the time until infrared light L12 emitted from a local light emitter unit 12 is reflected and travels back, compares
a distance value (Z value) of the distance image G11 and a distance value (Z value) of the distance image G12 to
calculate an error, makes correction so as to eliminate the error, and corrects the distance value of the distance image
(11; thus the document discloses the shared technical feature mentioned above.

In light of document 1 as the prior art, the technical feature shared among claims 1-7, claims 8-12, and claims
13-17 is not considered a special technical feature.

Accordingly claims 1-7 are classified as invention 1.

(Invention 2) Claims 8-12

In light of document 1 as the prior art, claims 8-12 cannot be said to have the same or corresponding special
technical features between these claims and claims 1-7 classified as invention 1, and thus claims 8-12 cannot be
identified as invention 1.

Thus, claims 8-12 are classified as invention 2.

(Invention 3) Claims 13-17
In light of document 1 as the prior art, claims 13-17 cannot be said to have the same or corresponding special
technical features between these claims and claims 1-7 classified as invention 1 or claims 8-12 classified as invention
2, and thus claims 13-17 cannot be identified as invention 1 or 2.

Thus, claims 13-17 are classified as invention 3.

Form PCT/ISA/210 (continuation of first sheet) (July 2022)
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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. D 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. 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.: Claims 1-7

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.

Form PCT/ISA/210 (continuation of first sheet) (July 2022)
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