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(54) Greatly enhanced spatial 
detection of optical backscatter for 
sensor applications 

(57) A pseudo random bit sequence 
is amplitude modulated onto a light 
source (other types of modulation 
are discussed in the specification) 
and this modulated beam is 
transmitted down an optical fibre or 
other material and the detected 
backscatted signal is multiplied with 
a digitally delayed reference version 
of the transmitted sequence. By 
varying the delay between the 
transmitted and the reference 
sequence, spatial information can be 
recovered with improved signal to 
noise ratios compared to 
conventional Optical Time Domain 
Reflectometry. This enables 
improvements in the signal to noise 
ratio of the backscatter allowing 
reduced signal averaging times or 
reduced peak transmitted power. 
The measurement of the amplitude, 
frequency, phase and polarisation of 
the scatter can be used to 
characterise the properties of the 
material and also, to measure any 
external parameter on which the 
backscatter is dependent using 
video, and coherent detection. 
Enhanced fibre loss measurement 
techniques and enhanced fibre 
discontinuity measurement 
techniques are described. Distributed 
temperature sensors are described 
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using Brillouin and Raman 
backscatter. Because of enhanced 
detection the spatial resolution for a 
given signal averaging time can be 
reduced. 
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