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5.

International application No.
PCT/JP2015/082318

INTERNATIONAL SEARCH REPORT

A, CLASSIFICATION OF SUBJECT MATTER

G01D5/353(2006.01)1i, GO1B11/16(2006.01)1, GUIK11/32(2006.01)1

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

B, FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GOLD5/00-62, GO1D21/00-02, GO1Bl1/00-30, GO1K11/00-32, GO1L1/00-26

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuye Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 19%6-2016

Kokai Jitsuye shinan Koho 1971-2016

Toroku Jitsuyo Shinan Koho

1994-201¢

Electronic data base consulted during the imemational 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 2010-531444 A (Université Laval), 1,11
Y 24 September 2010 (24.08%.2010), 10,12,13,
paragraphs [0020] to [0024]; fig. 1 te 3 20-22
A & UsS 2011/0043815 Al 2-9,14-19
paragraphs [0029%] to [0032]; fig. 1 te 3
& WO 2008/000079 Al
X JP 2011-529180 A (Centre National de la 1,11
Y Recherche Scientifique (CNRS)), 10,12,13,
01 December 2011 (01.12.2011), 20-22
A paragraphs [0022] to [0029], [0033]; fig. 1, 2-9,14-19
2, 8
& US 2011/0261363 Al
paragraphs [0038] to [0045], [0049]; fig. 1,
2, 9

Further documents are lisied in the continuation of Box C.

I:l See patent family annex.

* Special categories of cited documents:

‘A"  document defining (he peneral state of the art which is not considered
o be of panticular relevance

“E” ecarlier application or patent but published on or after Lhe inlernational
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
gpecial reason (as specified)

‘0"  document referring to an oral disclosure, use, exhibition or alher means

“P"  document published prior (¢ the international filing date but laler than

the priority date claimed

“T"  later document published afier the international filing date or priotity
date and not in conflict with the application but cited to understand

the principle or theory underlying the imvention
document of particular relevance; the claimed invemion cannat be

considered novel or cannot be considered (o involve an inventive
siep when the documeni is taken alone

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 obrvious (0 a person skilled in the art

document member of the same patent family

o~

“y”

agn

Date of the actnal completion of the intemational search
09 February 2016 {(09.02.16)

Date of mailing of the international search report
23 February 2016 (23.02.16)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3,Kasumigaseki,Chiyoda-ku,
Tokyc 100-8915, Japan

Authorized officer

Telephone No.

Form PCT/ISAS210 (second sheet) (Jarmary 2015)

26



(37) JP W02016/080415 Al 2016.

5.

INTERNATIONAL SEARCH REPORT

Tniemational application No.
PCT/JP2015/082318

C {Continuation),

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

Nacya KUSE, Akira OZAWA, Yohel KOBAYASHI, "Ko
Bunkaino Dual-Comb Bunko System no FBG Hizumi
Senscr eno Oyo", Dai 73 Kai Extended Abstracts;
the Japan Scciety of Applied Physics, 27 August
2012 (27.08.2012), page 03-047

Mitsutaka ITO et al., "Dual-comb spectroscopy
using FP-EOM and cptical frequency shifter’,
The 6lst JSAP Spring Meeting Koen Yokoshu, 03
March 2014 (03.03.2014), page 4-228

JP 2011-529175 A (Thales),

01 December 2011 {(01.12.2011),

paragraph [0037]1; fig. §

& WC 2010/005951 Al & US 2011/0122417 A1
paragraph [0053]; fig. 5

& FR 2934365 A & KR 10-2011-0052586 A

JP 2012-021921 A (Sumitomo Osaka Cement Co.,
Ttd.),

02 February 2012 (02,02.2012),

paragraphs [0028] to [0034], [0041] to [0048];
fig. 4, 5(a) to (e}

(Family: none)

10,12,13,
20-22

20-22

Form PCT/ISA/210 (contiruation of second sheet) (Jamuary 2015)

26



(38) JP W02016/080415 A1 2016.5.26

INTERNATIONAL SEARCH REPORT Tntemational application No.
PCT/JP2015/082318

Box No, IL Observations where certain claims were found unsearchable (Continmation of item 2 of Lirst sheet)

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

L D Claims Nos.:
becaise they relate to subject matter not required to be searched by this Authority, namely:

2 I:I Claims Nos.:
because they relate 10 parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful interational search can be carried out, specifically:

3. I:I Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and thind sentences of Rule 6.4(a).

Box No, IIT Ohbservations where unity of invention ig lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this intemational application, as follows:
onaccount of the following reason, this internaticnal application invelves
three inventions which donot comply with the requirement of unityof invention.
Main invention (claims 1, 2-9, 11), Second invention (claim 10), Third
invention (claims 12-22)
(Continued to extra sheet)

L As all required additional search fees were timely paid by the applicanl, this intemational search report covers all searchable
claims.

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

3 I:l As only some of the required additional search fees were timely paid by the applicant, this intemational 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:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I: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

No protest accompanied the payment of additional search fees,

Form PCT/ISA/210 (contimmation of first sheet (2)) (January 2015}
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INTERNATIONAL SEARCH REPORT Tnternational application No.
PCT/JP2015/082318

Continuation of Box No.IIT of continuation of first sheet (2)

The technical feature common te the inventions of claims 1-22 is a
measuringdevice that isprovidedwith: anoptical comb source forproducing
a first optical comb and a second optical comb which are different from
each other in frequency spacing; an object to be measured on which the
first optical comb 1s incident; and a measurement unit for measuring
light to be outputted at least from the cbject being measured.

However, it has been revealed that the above-said common technical
feature is disclosed in JF 2011-529180 A (Centre National de la Recherche
Sclentifique “CNRS"”), 01 December 2011 (01.12.2011), paragraphs [0022]
to [0028], [0033], fig. 1, 2, 9% & US 2011/0261363 Al, paragraphs [0038]
to [0045], [0049], fig. 1, 2, 8, and JP 2010-531444 A (Universite Laval),
24 September 2010 (24.09.2010), paragraphs [0020] to [0024], fig. 1 to
3 & Us 2011/0043815 A1, paragraphs [0029] to [0032], fig. 1 to 3 as prior
art, and therefore is not novel.

Consequently, the technical feature which is common to claims 1-22
cannot be considered tobe a Yspecial technical feature” within themeaning
of PCT Rule 13.2, second sentence.

Themaininventions (claims 1, 2-9, 11) haveaspecial technical feature,
i.e., “a measuring device for measuring the gain spectrum of stimulated
Brillouin scattered light from the object being measured, wherein the
optical comb scurce has a first optical comb generator for generating
a first optical comb so as to enter the same into one end of the object
being measured, and a second optical comb generator for generating a
second optical comb so as to enter the same intc the other end of the
object being measured, the second optical comb having, relative to the
first optical comb, a reference frequency shifted by the Brilleouin shift
frequency of the object being measured and a different frequency spacing:;
and the measurement unit is a measuring instrument for measuring the
spectrum of the stimulated Brillouin scattered light cutputted from the
object being measured.”

Meanwhile, although the inventions of claims 1 and 11 have no special
technical feature, it has been decided that said claims are included
in Main invention.

The second invention {claim 10) has a special technical feature, i.e.,
a measuring device wherein “the object being measured has a first optical
fiber and a second optical fiber that are used to measure changes in
strain and temperature of the object being measured.”

The third invention (claims 12-22) has a special technical feature,
i.e., a measuring device provided with: “a dual optical comb source unit
for generating a first optical comb and a second optical comb which are
synchronized with each cther and different from each other in frequency
spacing; an optical fiber which has one or more reflection points that
vary in spectral property depending con an ambient envircnment and on
which the first optical comb is incident; and a measuring instrument
for measuring a beat signal of the first optical comb reflected or
transmitted from the one or more reflection peoints and the second optical
comb containingpolarizedlight havingapolarizationstate that coincides
with that of the first optical comb, the measuring device serving as
a multi-point optical fiber sensor.”

As said above, it is not considered that there is a technical
relationship involving one or more of the same or corresponding special
technical features among salid main invention, second invention and third
invention.

Form PCTASA/210 (extra sheet) (January 2015)
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B. WEZToNE

W 1T oo MRER (ERFF% (1PC) )
ImCl  GO1D5/00-62, GO1D21/00-02, GOIB11/00-30, GO1K11/00-32, GOIL1/00-26

R RESLAOBEH THEZT- T EaEhdbo

H2ZEE % fAFEAH 1922—-19 964
A ZEEAFEARRAH 1971—-20164
H#=EERAFEZ A 1996—20164
AAEREREAFEAH 1994—-2016%&

EFEHE CHA LIBET T —F ~—2 (F—F— AL, #HECERLEHE

C. BEd5-@bbildm

FIRACHRD
A7V —* SIAXEE ROC—HOEMANESS L&, 2OMETSERORT

BES 5
FRIEDE

X JP 2010-531444 A (==»3—3-F T 31) 2010.09.24, [0 0 2 O]
Y —[0024], ®W1—3 &US 2011/0043815 Al, [0029]-[0032],
FIG. 1-3 & WO 2009/000079 Al

A

X JP 2011-529180 A (B b ik ¥y I A= Aad
v ATy F 4748 (EoX—cR)) 2011, 12.01, [0022]—
[0029], [0033], W1, 2, 9 & US 2011/0261363 Al,
A [0038]-[0045], [0049], FIG. 1,2, 9

1,11
10, 12, 13,
20-22
2-9, 14-19

1,11
10,12, 13,
20-22
2-9,14-19
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