K 30, 11 (2001) 748-753

Received April 14, 2001; Accepted September 3, 2001

2E—LBHICLIECERERELERL - —REF

SRR <R AR - ke EFET = L

HRBAFETEREE T2569-1202 PEALER 1117 &
P HHEAFARBE BN > 2 —

T259-1292 FFHALEH 1117 #&#h
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Velocity can be easily measured by using Doppler-shifted frequency with the self-mixing effect of
a laser diode (LD). Application of the LD self-mixing effect has several advantages, such as the
high sensitivity and simple optical system. However, for the conventional LD self-mixing
velocimeters, the information of the laser beam incidence angle to the moving target is indispens-
able to calculate the velocity from the Doppler-shifted frequency. We have proposed a new
two-beam arrangement for the LD self-mixing Doppler velocimeter. It is confirmed that the
velocity in the plane of the two beams can be obtained only by the information of the two-beam

offset angle which is given precisely.
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Fig.1 Relation between laser beams and velocity v.
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Fig. 2 Block diagram of the proposed two-beam self-
mixing type LDV.
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Fig. 3 Observed spectrum for two-spot irradiation case of
the two-beam self-mixing LDV.
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Fig. 4 Observed Doppler-shifted frequencies £ and f;, and
measured fan velocity v as a function of fan driving
voltage in the case of two-spot irradiation.
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Fig.5 Observed Doppler-shifted frequencies fi and f, and
measured fan velocity v as a function of incidence angle 6.
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Fig. 7 Schematic illustration of input beams and scat-
tered beams.
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Fig. 8 Special cases of two-beam irradiation.
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Fig. 11 The relation between the object displacement and
the overlapping area of the two beams.
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Fig. 12 Signal intensity of the frequency f, vs. object
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