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CHEN Wei'? MO Lei' ZHOU Jianbin> FANG Fang® HONG Xu? DING Weicheng’
YU Jie? ZHOU Wei®
1(College of Information Engineering, Chengdu Aeronautic Polytechnic, Chengdu 610100, China)

2(College of Nuclear Technology and Automation Engineering, Chengdu University of Technology, Chengdu 610059, China)

Abstract [Background] Spectrum smoothing can remove the statistical fluctuations in the measured energy
spectrum and retain important information of the spectral peaks. Each spectrum smoothing method has its own
advantages, and is not always effective in any case. [Purpose] This study aims at the application of spectrum
smoothing methods with different smoothing times and parameters, and evaluate smoothing methods based on
smoothness and correlation coefficient respectively. [Methods] A spectrum analysis tool which is integrated Gauss
smoothing and Savitzky-Golay (SG) methods is designed based on Matrix Laboratory Graphical User Interface,
(MATLAB GUI). It is applicable to real-time and off-line batch processing of spectral data with a few necessary steps.
One spectrum captured by the graphite pre-diffraction X fluorescence analyzer is processed by the designed tool, and
the correlation coefficient is introduced to evaluate the smoothness. [Results] Experimental results show that the

smoothness of the Gauss smoothing is better than SG when the peak amplitude is larger. Whilst SG outperform Gauss
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smoothing when the peak amplitude is small. The Gauss smoothing parameters are more flexible than that of SG, but

the operation is more complex that needs matrix manipulation. The SG smoothing algorithm is simple and the

execution time of the code is short. [Conclusion] The smoothing methods and parameters should be selected in

accordance with actual conditions to maintain good smoothness and correlation coefficient for spectrum smoothing.
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Table 1 Coefficient of seven point two times smoothing
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Table 2 Energy spectrum data of U characteristic peaks after signal smoothing

U4E 3 B r Smoothness

M R % p Correlation coefficient

Contents of U SG 5 £ - /“F-1i§ Seven-spot i i i SG LR B XTI Seven-spot =i T
/ pgmL™! double smoothing of SG Gaussian smoothing double smoothing of SG Gaussian smoothing
1 0.096 89 0.179 22 0.903 57 0.956 40
5 0.231 90 0.317 12 0.984 30 0.993 24
10 0.210 75 0.254 94 0.981 25 0.992 68
50 0.618 53 0.638 50 0.998 09 0.999 19
100 0.740 32 0.741 46 0.999 01 0.999 51
500 0.856 79 0.848 73 0.999 53 0.999 76
1000 0.964 33 0.952 08 0.999 89 0.999 95
#3 ZARTFERER U FHEIEEEIERE
Table 3 Energy spectrum data of U characteristic peaks after multiple smoothing
RREVEN RRE /€0 V2 o WA eI PHEEr O MHXERHp
Smoothing method  Smoothing times  Standard deviation Peak Peak position Smoothness Correlation coefficient
SG AL B 1 — 15.12629 1087 0.868 50 0.999 61
Five-spot double 5 — 15.06924 1087 0.851 38 0.999 62
smoothingof SG 4, — 1503385 1087 0.84680  0.999 58
20 — 14.991 07 1088 0.841 74 0.999 54
30 — 14.98895 1088 0.838 30 0.999 51
SG LAWK 1 — 15.06905 1087 0.856 79 0.999 53
Seven-spot double 5 — 1498872 1088 0.840 28 0.999 53
smoothing of SG 4, — 14976 14 1088 083333  0.999 47
20 — 1493073 1088 0.822 78 0.999 39
30 — 14.87758 1088 0.813 38 0.999 31
E P8 Gaussian 1 0.50 15.04546 1087 0.909 29 0.999 95
smoothing 0.75 15.00335 1087 0.848 73 0.999 76
1.00 14.931 81 1087 0.828 28 0.999 63
1.25 14.846 06 1087 0.813 03 0.999 54
5 0.50 1491735 1087 0.827 13 0.999 66
0.75 14.664 53 1088 0.781 66 0.999 34
1.00 1441465 1088 0.737 07 0.998 90
1.25 14.13395 1088 0.691 55 0.998 20
10 0.50 14.748 32 1087 0.797 14 0.999 46
0.75 14.34258 1088 0.725 03 0.998 74
1.00 13.876 70 1088 0.652 69 0.997 35
1.25 13.38333 1088 0.583 69 0.995 16
20 0.50 1449251 1088 0.750 54 0.999 06
0.75 13.746 98 1088 0.633 89 0.996 85
1.00 12.958 15 1088 0.528 96 0.992 65
1.25 12.20045 1088 0.440 85 0.986 58
30 0.50 1425132 1088 0.710 20 0.998 52
0.75 1321921 1088 0.562 06 0.994 27
1.00 1221334 1088 0.442 21 0.986 71
1.25 11.30827 1088 0.350 45 0.976 70
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