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(oag) AA  P-state K@ demodulation
AA T AA BB  P-state sum of squares
CC  P-state phase distribution matrix
DD First amplitude feature value in front of disturbance position
EE P state is greater than S state
FF  Select a P-state phase
GG Select an S-state phase
HH  P-state amplitude distribution matrix
I Location of P-state disturbance position
JJ P-state time domain division
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KK Calculate, within each P-state signal interval, a first amplitude feature value Apra within a

spatial resolution width in front of the disturbance position and a second amplitude feature

DD LL R w88 - value AP, within a spatial resolution behind the disturbance position

P SN EWSERIDES. R s
# T RN RESHEN N RS {Mggfﬁ LL Compare the first amplitude feature value and the second amplitude feature value in
- i front of and behind the disturbance position within each signal interval of a two-state signal
MM  S-state amplitude distribution matrix
EE NN Location of S-state disturbance position
’PE%SR& OO  S-state time domain division
FF v n GG s
Rroh ST | PP Caleulate, within each S-state signal interval, a first amplitude feature value A”  within a

spatial resolution width in front of the disturbance position and a second amplitude feature
value Asrb within a spatial resolution behind the disturbance position

ZZ [ moRnwn QQ S-state sum of squares
ATSAPHASY2 RR  S-state phase distribution matrix
88 Output an AP
TT  Outputan AS
UU  Second amplitude feature value behind disturbance position
VW Phase extraction
WW Phase signal recanstruction
XX Phase unwrappihg
YY  Obtain a disturbance monitoring result
77 Cumulative average of two states
AAA  Obtain a loss monitoring result
BBB End

(57) Abstract: The present invention relates to a coherent and polarization fading suppression method for synchronous monitoring
of loss and vibration. When only a common single-mode sensing optical fiber is used, the conflict of a ®-OTDR and a COTDR on
a polarization state problem is solved on the basis of a polarization diversity measurement method. In addition, for loss parameter
monitoring, not only can a better coherent fading noise suppression effect be obtained, but also the recognition capability of a small-loss
event can be enhanced. Furthermore, for disturbance parameter monitoring, the influence of coherent fading on phase demodulation
of the ®-OTDR can be suppressed, and a vibration signal can be reconstructed in a high-fidelity manner, so that a false alarm rate of
external disturbance early warning is effectively reduced.
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