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Abstract

This paper describes three novel techniques of
multipoint measurement in optical fiber laser Doppler
velocimetry, which make it possible to construct a
system with an optical integrated circuit and optical
fiber. Since such systems employ a unit light source
and a unit optical detector, we will be able to measure
the flow distribution using the systems. First, we
demonstrate a new 2-dimensional measurement system
using the optical integrated frequency shifter that we
have originally designed on LiNbO;. Next, we
construct a multipoint measurement system with on
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integrated optical switch and the distribution of oil
flow is then measured using a four-point system. This
method is based on time division multiplexing and
each point is measured sequentialy. Finally, the
multipoint simultaneous measurement is demonstrated
using a new type of system that employs laser diode
modulation by injection current and many probes with
an unbalanced optical fiber interferometer. Each
system proved to be practical for air or oil flow
measurement.
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Fig. 1 Schematic illustration of 2D-FLDV system.
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Fig. 2 Photograph of the small probe.

Table 1 Optical parameter of probe.

focal length : 60mm

fringe space 1 7.89um

fringe number 16.5

measurement volume ~ : 50 x 50 x 610 yum®
SNR parameter :5.6x10°

probe size : 17mmeg x 60mmL
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Schematic illustration of multipoint measurement system in time domain multiplexing.

Table 2 Target specification of optical integrated

switch.
output power 1> 1.5 mW/port
insertion loss :<6dB
crosstalk :<20dB
switching voltage  : <15V
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stepped AB reversal.

Table 3 Measured characteristics of optical integrated
switch with one input and four outputs.
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Table 4 Results of multipoint measurement of oil flow

distribution.
insertion loss :6.7dB (+ 0.8dB) Position mean velocity (m/sec) deviation (m/sec) datarate (Hz)
crosstalk :18dB (+ 1.5dB) 1 0.225 0.017 0.67
switching voltage ; 2 0.846 0.021 0.88
crossstate  :32V (x15V) 3 0.774 0.297 0.59
bar state 3V (x1V) 4 0.391 0.028 0.68
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Schematic illustration of the multipoint measurement in frequency domain multiplexing.
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Table 5 Laser diode specification.

Spectral width vg, : 6.5MHz (@Po=30 mW)
Modulation ratedv/dt  : 1.4 x 10™Hz/sec
Output power Po : 30 MW (@Im=85mA)
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Fig. 9 Resultsof air flow measurement.
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