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(57) Abstract: A reprojection unit 84 executes reprojection processing for converting images including depth value in-
formation such that the images match a viewing point position or a line of sight according to a plurality of different depth
values, and composites a plurality of images subjected to the reprojection processing according to the plurality of different
depth values to generate a composite image. A distortion processing unit 86 executes distortion processing for deforming
the composite image according to distortion occurring in a display optical system.
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A. CLASSIFICATION OF SUBJECT MATTER
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G09G5/02(2006.01) 1,
G06T19/00(2011.01) 1,
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G06T19/00A, GO09G5/36510V, GO02B27/02Z, G09G5/02B, GO6T5/00725, GO6T15/04
According to International Patent Classification (IPC) or to both national classification and I[PC
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Minimum documentation searched (classification system followed by classification symbols)

Int.Cl. G09G5/00, GO09G5/02, GO09G5/36, GO6T15/04, GO6T19/00, GO6T5/00,
G02B27/02

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
Published unexamined utility model applications of Japan
Registered utility model specifications of Japan
Published registered utility model applications of Japan

1922-1996
1971-2020
1996-2020
1994-2020

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 WO 2017/183346 Al (SONY CORPORATION) 26.10.2017 1-4, 9-12
A (2017-10-26) , paragraphs [0040]-[0046], [0058]- 5-8, 13-20
[0063], [0078]-[0085], [0105]1-10117], [0134],
[0139], fig. 3, 6, 10-12

A JP 2019-95916 A (SONY INTERACTIVE ENTERTAINMENT 1-20
INC.) 20.06.2019 (2019-06-20), paragraphs [0017]-
[0104]

A WO 2017/086263 Al (SONY INTERACTIVE ENTERTAINMENT 1-20
INC.) 26.05.2017 (2017-05-26), paragraphs [0084]-
[0112]

I:' Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search
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Date of mailing of the international search report
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Name and mailing address of the ISA/
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3-4-3, Kasumigaseki,
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17 (2)(a) for the following reasons:

1. |:| Claims Nos.:

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

2. |:| 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. |:| 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. 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:

Document 1: WO 2017/183346 Al (SONY CORPORATION) 26.10.2017 (2017-10-26),
paragraphs [0040]-[0046], [0058]-[00631, [0078]1-[0085], [0105]-[0117],
[0134], [013%], fig. 3, 6, 10-12

& US 2019/0102956 Al, paragraphs [0071]1-[0077]1, [0089]-[0094]1, [0109]-[011l6],
[0136]-10148], [0165], [0170], fig. 3, 6, 10-12 & EP 3447735 Al & CN
109074681 A & KR 10-2018-0136445 A

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

2. |Z As all searchable claims could be searched without effort justifying 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. |:| 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 I:' The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:' 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.

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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The claims are classified into the three inventions below.

(Invention 1) Claims 1-7 and 9-12

Document 1 (refer to paragraphs [0040]-[0046], [0058]-[0063], 1[0078]-
[0085], [0105]-[0117], [0134], and [0139], and fig. 3, 6, and 10-12)
discloses "an image display device including a reprojection wunit that
performs a reprojection process for converting an image including information
on depth wvalues, in accordance with multiple, different depth wvalues, such
that the image matches the viewpoint position or the line-of-sight direction,
and that creates an image subjected to the reprojection process in accordance
with the multiple, different depth wvalues",

wherein "the reprojection unit creates a composite image by combining
multiple images subjected to the reprojection process in accordance with the
multiple, different depth values”,

"the reprojection unit does not subject a region having a depth wvalue
of a predetermined value to the reprojection process", and

"the multiple, different depth values are determined on the basis of
the distribution of depth wvalues included in the image"™. In light of document
1, claims 1-4 lack novelty, and thus do not have a special technical feature.
However, claim 5 that depends from claim 1 has the special technical feature
of "an image display device including a reprojection unit that performs a
reprojection process for converting an image including information on depth
values, in accordance with multiple, different depth wvalues, such that the
image matches the viewpoint position or the line-of-sight direction, and that
creates an image subjected to the reprojection process in accordance with the
multiple, different depth wvalues", wherein "the reprojection unit creates an
image subjected to the reprojection process by overwriting the drawing result
of the frame of a past image as an initial wvalue". Claims 6 and 7 have the
same special technical feature as c¢laim 5. Accordingly claims 1-7 are
classified as invention 1.

In addition, claims 9-12 are substantially identical to or similarly
closely related to claim 1, and thus are identified as invention 1.

(Invention 2) Claim 8

Claim 8 cannot be said to have the same or corresponding special
technical features between this claim and claim 5 classified as invention 1.

In addition, claim 8 does not depend from claim 1. Furthermore, claim 8
is not substantially identical to or similarly closely related to any of the
claims classified as invention 1.

Accordingly claim 8 cannot be identified as invention 1.

Meanwhile, c¢laim 8 has the special technical feature of "an image
display device including: a reprojection unit that performs a reprojection
process for converting a UV texture storing UV coordinate values for sampling
an image including information on depth wvalues, in accordance with multiple,
different depth wvalues, such that the UV texture matches the viewpoint
position or the line-of-sight direction, and that creates multiple UV
textures subjected to the reprojection process in accordance with the
multiple, different depth values; and

"a distortion processing unit that samples the image using the multiple
UV textures created by the reprojection process conversion, that performs a
distortion process for deforming the image such that the image matches a
distortion caused in the display optical system, and that creates an image
subjected to the distortion process"; thus this c¢laim is classified as
invention 2.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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(Invention 3) Claims 13-20

Claims 13-16 cannot be said to have the same or corresponding special
technical features between these claims and claim 5 classified as invention 1
or claim 8 classified as invention 2.

In addition, claims 13-16 do not depend from either of claims 1 and 8.
Furthermore, claims 13-16 are not substantially identical to or similarly
closely related to any of the claims classified as invention 1 or 2.

Accordingly claims 13-16 cannot be identified as either of inventions 1
and 2.

Meanwhile, claims 13-16 have the special technical feature of "an image
display device including: a reprojection unit that performs a reprojection
process for converting a UV texture storing UV coordinate values for sampling
an image such that the UV texture matches the viewpoint position or the line-
of-sight direction; and

"a distortion processing unit that samples the image wusing the UV
texture converted by the reprojection process, and that performs a distortion
process for deforming the image such that the image matches a distortion
caused in the display optical system"; thus these claims are classified as
invention 3.

In addition, claims 17-20 are substantially identical to or similarly
closely related to claim 13, and thus are identified as invention 3.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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