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Spectrum recovery of Fourier transform spectrometer based on FPGA
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Abstract: In order to obtain the real-time spectrum distribution information of such as chemical warfare, atmospheric
pollutants by Fourier transform spectrometer, a data processing system, which can realize the single sideband interference fringes
collection and spectrum recovery, was designed based on field pragrammable gate array( FPGA). In the system, apodization, fast
Fourier transform( FFT) , and phase correction was integrated in a FPGA chip with the advantages of high integration, high speed
and low cost. The XC2VP30 chip of Xilinx’s corporation was used to design the data processing module hardware circuit. Then
the data collected by WQF-520 Fourier transform infrared spectrometer was transferred to FPGA for processing. Comparing the

FPGA results with Matlab simulation results, the difference is within 1. 2% . The results show that the system can recover
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spectrum correctly and is suitable for the interferometric spectrometer system of time modulation and space modulation.
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Fig. 1 Principle diagram of Fourier transform infrared spectroscopy
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Fig. 3 Interference pattern after correction
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Fig.4 Mertz method block diagram of hardware implementation
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Fig. 5 Functional simulation results of FFT algorithm
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Fig. 6 Functional simulation results of atan algorithm

Fig. 7 Functional simulation results of sin/cos algorithm

A BRI FEIF DL IR 1 BuR

Tahle 1 Implement of spectrum recovery consumption XC2VP30 resource

input data work frequency use logic unit

use BRAM use MULT 18 x 18

system time-consuming

4096 point 16bit 100. 949MHz 7222

41 20 about 953 um




2354 M6

WG ET FPGA B HLI AR BRI SO S B AR 807

3 IR

AL B F 2 BT A AR A /] 1) WQF-520 7Y {f B
MABLIMERHA R O EER AR LR V6,
K ERII 2515 B T W % 45 FPGA R Mertz e fivk
FTBEARS A LN E B R BRI EER, B
SHNEERMEMTHE,E 9 Retid FPCA iz E 13|
JEREE B 10 S MATLAB {5 575 2 i 53 3% 1, 1] 11
HhRAE A e HESME AR R 22, B/ 12 AR ERH
CO A=z S AEAF L BIE & 5 M SE IR A R

5]

i

Fig. 8 Wipe off direct current signal of interferogram
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Fig. 9 Rebuilding spectrum signal by FPGA
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