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Abstract The Fourier transform is commonly used in interferogram analysis. However, owing to the truncation
effect, the direct application of Fourier transform for sampled data tends to cause spectral leakage. To address this
problem, the apodization function is often adopted. In this paper, we first analyze the performances of different
interferogram apodization functions. Then, the effects of the mainlobe width and sidelobe attenuation of the
apodization functions on spectral leakage are studied. Finally, we propose an improved triangular window
apodization function based on the zero-order Bessel function. It can accelerate the sidelobe attenuation by weighing
the triangular window function. Results from extensive experiments show that the improved triangular window
apodization function can effectively suppress energy leakage. When compared to the triangular window, this study
suggests that the proposed method improves the mean of the peak-to-peak signal-to-noise ratio by 4.9% and the root
mean square signal-to-noise ratio by 3.5% . In addition, these results are more accurate than that achieved using the
Blackman window. Further, the mainlobe width of the improved triangular window apodization function is 0.043w, which
is closed to that of the Hanning window. Therefore, our proposed method proffers a good frequency resolution.
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Fig. 1 Time-frequency domain analysis of triangular window and improved triangular window apodization functions.

(a) Time domain; (b) frequency domain
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(b) other common apodization functions
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Table 2 Signal-to-noise ratio of Kaiser window apodization function with different parameters

Kaiser window Test 1 Test 2 Test 3 Average
g1 Rsxep 6.080X10° 5.121X10° 6.600X10° 5.934X10°
Rsxrus 2.854 10" 2.401 10" 3.092X 10" 2.782X 10"
p—1 Rnrp 7.859X10° 8.172X10° 7.902X10° 7.978X10°
Rsxrus 3.604X 10" 3.664X10" 3.596 X 10" 3.621X 10"
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R sxrus 4.066 X 10" 4.334X10" 3.850X 10" 4.083X10"
B—16 Rsnrp 1.030 X 10" 1.088 X 10" 9.968X10° 1.038 X 10"
R s rus 4.416 10" 4,744 10" 3.600X10" 4,253 X 10"
p—25 Rnrr 1.095 X 10" 1.188 < 10" 1.066 X 10" 1.116 X 10*
Rsxrus 4,681 10" 5.065X 10" 4,084 10" 4.610X10"
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Table 3 Signal-to-noise ratio of common apodization functions
Apodization function Test 1 Test 2 Test 3 Average
o ) Rsarp 5.613X10° 4.613X10° 6.270X10° 5.499X10°
Original signal
Rsxrus 2.680>X10" 2.155X10" 2.955X 10" 2.597 X 10"
) Rsxpp 8.751X10° 9.239X10° 8.605X10° 8.865x<10°
Triangular
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Blackman
R sxrms 4.040X 10" 4.300X 10" 3.837X 10" 4,059 10"
) Rsarp 9.208 X 10° 9.721X10° 8.964 X 10° 9.298X10°
Improved triangular
R sxrus 4.071X10" 4.330X10" 3.853X 10" 4.085X10"
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Fig. 5 Results after data processing by different apodization functions. (a) Original signal; (b) triangular window;

(¢) Hanning window; (d) Hamming window; (e) Blackman window; (f) improved triangular window
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