A3 IO e

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
11 May 2006 (11.05.2006)

(10) International Publication Number

WO 2006/048647 A3

(51) International Patent Classification:
GOIM 11/00 (2006.01)

(21) International Application Number:
PCT/GB2005/004243

(22) International Filing Date:
3 November 2005 (03.11.2005)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

0424305.1 3 November 2004 (03.11.2004) GB

(71) Applicant (for all designated States except US): PO-
LARMETRIX LIMITED [GB/GB]; Mount Manor
House, 16 The Mount, Guildford, Surrey GU2 4HS (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only): ROGERS, Alan,
John [GB/GB]; Woodbury, Burnhams, Bookham, Surrey
KT23 3BA (GB). KANELLOPOULOS, Sotiris, Emil
[GB/GB]; 88 Fleet Road, London NW3 2QT (GB).
SHATALIN, Sergey, Vladimir [RU/GB]; 6 Pilgrim
House, Quarry Street, Guildford, Surrey GU1 3XY (GB).

(74) Agent: THOMPSON GRAY LLP; Sussex Innovation
Centre, Science Park Square, Falmer, Brighton BN1 9SB
(GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report

(88) Date of publication of the international search report:
10 August 2006

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: DETECTING A DISTURBANCE IN THE PROPAGATION OF LIGHT IN AN OPTICAL WAVEGUIDE

I~ (57) Abstract: An optical time domain reflectometry apparatus (10) has alaser (11) and light modulator (12) for producing coherent
¥ light pulses (P), each having two sections (H;, H,) of higher intensity separated by a gap (G) of lower or substantially zero intensity.
As the light pulses (P) propagate along the optical fibre (15), light is continuously Rayleigh backscattered by inhomogeneities of the
optical fibre (15). A photodetector (16) generates backscatter signals representing the intensity of light Rayleigh backscattered in
the optical fibre (15) as each light pulse (P) travels along the optical fibre (15). The PC (17) uses these backscatter signals to derive
a difference signal representing a change dI in intensity between signals generated from two successive pulses. The PC (17) then
calculates the Root Mean Square (RMS) of the difference signal averaged over the interval between the two sections (Hy, Hy) of
= the light pulses (P). Next, the PC (17) averages the backscatter signal generated from the first of the pulses over the same interval
& and normalises the RMS difference signal using the averaged signal to obtain a compensated difference signal that depends only on
O differences in the rate of change of phase of light of the light pulses (P) as they travelled along the waveguide. This is repeated at
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different wavelengths to allow the compensated difference signal to be adjusted to represent the magnitude of the differences.
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