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Sinusoidal Wavelength-Scanning Superluminescent Diode Interferometer with Feedback
Control for Real-Time Distance Measurement
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A sinusoidal wavelength-scanning interferometer using a superluminescent diode is constructed.
A modulation amplitude of the interference signal produced by the wavelength scanning is
proportional to the optical path difference (OPD) and the scanning width of the wavelength. The
modulation amplitude is extracted from the interference signal with electric circuits, and it is kept
at a constant value for different values of OPD by controlling the scanning width of the
wavelength with a feedback loop. The OPD or the distance longer than a wavelength can be
measured from the scanning width of the wavelength in real time with an accuracy of about a

wavelength.
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Fig. 1. Configuration of SWS-SLD interferometer.
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Fig. 2. Block diagram of feedback signal generator. DA:
divider, LF: low pass filter, MA: multiplier, SB: subtractor.

LEds, 2oic, EBERT (PZT) 2k > T=AKIR
Halt) 237 -M2ic525%., COL& LO)=L+
2a(8) £7%D, by a(HKL DEMHELY, THESOD
iz bix, XX TcHEz 6N 5,
(1) =2=L(t)/1(¢)
=2x/20) L—27[ AL (£) /A2 L+ 47/ Qo) a(t)
(2)
22T, dA()a(t) DHEIZ, MNETHS:DEHRL T
5. A, BEERET D ETEESEXRADL S cRHRS
ns,
So (1) =1Ly () { A+ Bcos[ Zcosant + v (£) +al}
(3)
772 L,
Zy=Qab/2) L, v(t) =Uzn/L)alt), a=2n/1)L
(4)
2.2 FTHESONE
FHES S, (t) 13, Fig. 2 RSN feedback signal
generator (FSG) &> TEBUEsNS, 7, T
BE S () HRERC L > CLEOXERESR () T
Hpzrwcky, FBES
S(t) =A+ Bcos|[ Z,coswpt+y(t)+a] (5)
255, THBESSW) 2y VB 2B TRERH
5L
S(t) =Bcos® () [Jo(Z,) —2].(Z,)cos2awpt+ -]
—Bsin® (t) [2], (Z,) coswyt +2]5(Z,)
cos3awpt+--] (6)
&b, 12i2L,
o) =y(t)+a (7)
O(1) WOV TRRDOFHDHEVIIDEI W, T7—M2
W52 2 =AIRE o (1) ORBLBEREHRET 2.
IHcos? (£) }=0
IHcos@ (1)} =0, |w|>wn/2 (8)
7220, R > S ARERH o ND 7 — ) T&
HaZRmd., ZOEBEDOD LT, SU) I coswnt, cos2awyt
PHIO—N2AT7 40 —1 L2 T0<w<an/2 DA
FHEERSEZWRY HETE, RADEFERS.

581 (51)



(a.u.)

S(t)

O | |
0 20 40 60
t (ms)

Fig. 3. Waveform of interference signal S(#).
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Fig. 4. Waveforms of S, (¢) and S,(¢).
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Fig. 5. Waveforms of S,2(¢) and A, (¢).
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Fig. 6. Waveforms of S,2(#) and A, (#) in the presence of
mechanical vibration of 40 Hz.
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