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An lterative Algorithm for Reducing Spectrum L eakage
in Asynchronous Sampling

CHEN Long deo ,CHEN Yun
( College d Heatrical Enginesring, Zhgiang University , Hangzhou, Zhgiang 310027, China)

Abdgtract:  In a sense ,the ectrum leakage isinevitahle in asynchronous sarpling. A FFT-based iterative agorithm is present-
ed in this pgoer to lve the problem o gectrum leakage on andlyzing periodica sgnd . The leakage will be reduced afficiently ,and
9 much asto be dim nated when put to use. The dgorithm can be eadly goplied to determinate accurately the anplitude ,the phase of
the harmonic conmponent of a digorted sgnd ,and doesn’ t need nore sanpling-deta. It goproaches the accurate anplitude and the
phase only by the andyss d the digorted anplitude and phase and has its better theoreticd and practica inportance.
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1 |AT]/ Te=0.01

AT/AT=10% AT/AT=30%
0 - 0.1639 +0.0000i | - 0.0078 +0.0000i | - 0.1639 +0.0000i | - 0.0078 +0.0000i | 0.0100+0.0000i | 0.0471 +0.0000i
0 0.2303- 0.0024i | 0.0137- 0.0000i | 0.2303- 0.0024i 0.0137- 0.0000i | - 0.0077 +0.0002i| - 0.0505 + 0. 0008i
3 2.9500 +0.0055i | 2.9812+0.0001i | - 0.0410+0.0055i| - 0.0188 +0.0001i| - 0.0189 - 0.0005i | - 0.0210 - 0.0017i
0 - 0.1578- 0.0105i [ 0.0107- 0.0002i | - 0.1578- 0.0105i| 0.0107- 0.0002i | 0.0284+0.0008i | 0.0645 +0.0029i
0.0932+0.0247i | - 0.0018+0.0008i| 0.0932+0.0247i | - 0.0018+0.0008i| - 0.0108 - 0.0014i | - 0.0284 - 0. 0058i
0.9759 +1. 0121 1.0005+0.9989i | - 0.0241+0.0121i| 0.0005- 0.0011i | 0.0024- 0.0026i | 0.0059 - O.0056i
2.0368 + 0. 9835i 1.9991+1.0003i | 0.0368- 0.0165i | - 0.0009 +0.0003i| - 0.0043 +0.0020i | - 0.0109 + 0. 0054
2.9458 +0.9898i | 3.0007+1.0001i | - 0.0542- 0.0102i| 0.0007 +0.0001i | 0.0058+0.0011i | 0.0157 +0.0032i
0 5.9975 5.9998 - 0.0025 - 0.0002 0. 0004 0. 0021
1 2.9458 - 0.9898i | 3.0007- 1.0001i [ - 0.0542+0.0102i| 0.0007- 0.0001i | 0.0058- 0.0011i | 0.0157- 0.0032i
2 2.0368 - 0.9835i 1.9991- 1.0003i | 0.0368+0.0165i | - 0.0009 - 0.0003i| - 0.0043 - 0.0020i | - 0.0109 - 0.0054i
3 0.9759 - 1.0121i 1.0005- 0.9989i | - 0.0241- 0.0121i| 0.0005+0.0011i | 0.0024 +0.0026i | 0.0059 +0.0056i
4 0 0.0932- 0.0247i | - 0.0018- 0.0008i| 0.0932- 0.0247i | - 0.0018- 0.0008i| - 0.0108 +0.0014i | - 0.0284 + 0. 0058i
5 0 - 0.1578 +0.0105i [ 0.0107 +0.0002i | - 0.1578 +0.0105i| 0.0107+0.0002i | 0.0284- 0.0008i | 0.0645- 0.0029i
6 3 2.9590- 0.0055i | 2.9812- 0.0001i [ - 0.0410- 0.0055i( - 0.0188 - 0.0001i| - 0.0189 +0.0005i | - 0.0210 + 0. 0017i
7 0 0.2303+0.0024i | 0.0137+0.0000i | 0.2303+0.0024i 0.0137 +0.0000i | - 0.0077 - 0.0002i| - 0.0505- 0.0008i
0. 2158 0.0014 0.0029 0.0192




950 2003
2 |AT|/ To=0.04
MT/AT=10% | MAT/AT=30%
-8 0 - 0.6673 +0.0000i | - 0.2530 +0.0000i | - 0.6673+0.0000i | - 0.2530+0.0000i | - 0.1884 +0.0000i | - 0.0550 + 0. 0000i
-7 0 1.0201- 0.0098i | 0.2725- 0.0010i | 1.0201- 0.0098i | 0.2725- 0.0010i | 0.2062+0.0003i | 0.0791+0.0033i
-6 3 2.6316+0.0221i | 2.7417+0.0018i | - 0.3684+0.0221i | - 0.2583 +0.0018i | - 0.2794- 0.0005i | - 0.3312- 0.0053i
-5 0 - 0.4844- 0.0431 | 0.1181- 0.0037i | - 0.4844- 0.043Li| 0.1181- 0.0037i | 0.1850- 0.000Li | 0.3178+0.0069i
-4 0 0.3249+0.1075i | 0.0007 +0.0126i | 0.3249+0.1075i | 0.0007 +0.0126i | - 0.0210 +0.0056i | - 0.0600- 0.0071i
-3 1+j | 0.9280+1.0355i | 0.9933+0.9847i | - 0.0720+0.0355i | - 0.0067- 0.0153i | - 0.0076- 0.0228i | - 0.0112 - 0.0389i
-2 2+j | 21214+0.9386i | 1.9957+1.0081i | 0.1214- 0.0614i | - 0.0043+0.0031i| - 0.0124+0.0095i | - 0.0276 +0.0219i
-1 3+] | 2.8050+0.9502i | 3.0018+1.0015i | - 0.1950- 0.0408i| 0.0018+0.0015i | 0.0164+0.0061i | 0.0441+0.0155i
0 6 5.9743 6. 0054 - 0.0257 0. 0054 0.0140 0.0332
1 3-j | 28050- 0.9592i | 3.0018- 1.0015i | - 0.1950+0.0408i| 0.0018- 0.0015i | 0.0164- 0.006Li | 0.0441- 0.0155i
2 2-j | 21214- 0.9386i | 1.9957- 1.0081i | 0.1214+0.0614i | - 0.0043- 0.0031i| - 0.0124- 0.0095i | - 0.0276 - 0.0219i
3 1-j | 0.9280- 1.0355i | 0.9933- 0.9847i | - 0.0720- 0.0355 | - 0.0067 +0.0153i | - 0.0076 +0.0228i | - 0.0112 +0. 0389
4 0 0.3249- 0.1075i | 0.0007 - 0.0126i | 0.3249- 0.1075i | 0.0007- 0.0126i | - 0.0210- 0.0056i | - 0.0600 + 0. 007Li
5 0 - 0.4844+0.0431i | 0.1181+0.0037i | - 0.4844+0.0431i| 0.1181+0.0037i | 0.1850+0.0001i | 0.3178- 0.0069i
6 3 2.6316- 0.0221i | 2.7417- 0.0018i | - 0.3684- 0.0221i| - 0.2583- 0.0018i | - 0.2794 +0.0005i | - 0.3312+0.0053i
7 0 1.0201+0.0098i | 0.2725+0.0010i | 1.0201+0.0098i | 0.2725 +0.0010i 0. 3485 0. 4556
3.6362 0.3748 0.3485 0. 4566
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