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Abstract Based on Altera”s 32 bit embedded soft-core processor Nios I

the parallel wavelength demodulation
system of a four-channel distributed fiber Bragg grating sensor network was designed. The optical system and

hardware circuit for demodulation system were designed specifically. Field-programmable gate array (FPGA) is the
core of the hardware circuit, which can collect and process the photoelectric signal voltage transformed to rectangular
receiver transmitter (UART) and universal serial bus (USB)

voltage pulse. The hardware circuit can communicate the signal to the computer through the universal asynchronous

wavelength demodulation process and calibrate the Bragg grating center wavelength. The system can demodulate
ibili
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The computer can display a dynamic fiber grating
accurately hundreds of outside signals at one time. Compared with other wavelength demodulators with the same functions, it
has many advantages. such as flexibility. stabilization, easy maintenance, high-speed, high-precision. and so on. The
wavelength demodulation system can be used extensively in large-scale multipoint monitor engineering. At last, an exampl
of wavelength demodulation and calibration is given and precision can reach to = 2 pm
fiber optics; wavelength demodulation; nois [
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of the distributed FBG sensing system
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Fig. 2 Hardware scheme for data acquisition and processing system

Kot R B 55 A B J5 1 AT AR I B IR AR 5 BB
NG K (E S, # T Nios [ {F 5 RES
Ab B 2R G0 R S A BN - 8 AR ASREE koo 4 o
7 B AE A VT AT S 0T P B A AR X A CRP
THROBK b0 o 3k S8 RH XS AL B 5 A5 5 JEE ik el B o
L% Bk o A5 5 Y K (R FBG 9 58 A0 4O
S A A G R R T R G
TR AL M LB P R R O

R B AN HETE K ol A RO A B A — A S L R
Ji 303 AL R R X 7 B e e — B T ok S B Bt
— > FEL PR 7 AR ARE BT RORK e AT RS
5 D3 3 ) ' A X L £ B A T Ry REL Ik o R S 1Y
JerL AR . A PIOLL. . 41 18 1 A iy = A
FUH R T T o e S B i R A5 B 1) K e S i A B 1
2 g PIOLOJ, AR o W D RE . 24 op W)™ A=
W R IR T8 PIOLL. L 4 R 1/O H £
7 2 3 e A BB e AR PR P A ik b 9B R 5 PO

(1. 403 F i ik ob b7 W 2100k B 77 i 11 5085 1 {8
TCRE AT 2T D0 A A XL R AR
FL e 380 g e OB TR IS 2, 4R A B A ik o A X
B2 A B S LT % 7% (SRAMD , 2675 F — Wit
B A HETE Wk b B AN TV R A S g
G390 N1 HUN2 . B 23256 ik b i o 437 8 X B
PRk gy N = (N1-+N2) /2, o fin 8 % 5 0 ik
hEGHE 1 RS232 w35 USB H A% 4 8 b A HLiE 7ok
L7k K i R 1) B A S R RN O KR A

4 NI AR R i AT IR AR R Y SR
{9
JEF Nios Il Ui E4M 1 5% FBG {4 1% R 4
THARIHT 5 % DO 0 AR 25 L %
A L T KA 2 92 0 7 9 R 4 4
3 R

FBG

constant temperature device

demodulation device

wavelength computer

K3 bR S ARG AE 1K

Fig. 3 Structural diagram of experimental system for calibration



LAl MRANSE . BT Nios Il BOGLF SEMIHME 2% R S T 1 AR B BIE 52 123

1 7 AR R b 5 s 4 140 50 B0 o

A7 V8 s 1 — > S0 B 1 B AR EDEHE . RTE
TR BN, X SRR MR X T Rk E
R e 8D g 0 A5 12 308 LR PAY L T O'C E £4 RE X A7

L ORISR, TR R K
I 2 U B A HIX B 1T 48 O
P4 I 149 £ 08 K 0 08 R 10 5
B 0 A B M« R I3 1 R

F 1 AR bR E b o RO X

Table 1 Standard data for calibration
Known wavelength
/ 1306. 482 1305. 345 1304. 209 1303.076 1301. 944 1300. 814 1299. 687
nm
Average
14440 17258 20068 22961 26038 29373 33022
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Table 2 Experimental result of unknown wavelength calibration

Determination of

wavelength spectrometer/nm

Cubic spline

Absolute error/pm

interpolation wavelength/nm

1306. 655 1306. 6563 1.3
1304. 022 1304.0218 0.2
1300. 766 1300. 7642 1.8
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