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Abstract [Background] The background count in airborne gamma-ray spectrum measurement is mainly caused by
Compton scattering effects, small angle scattering of gamma rays in the sensitive volume of the detector and
interference caused by electronic noise in the energy range of the energy spectrum. Background subtraction is one of
the important tasks of instrument spectral resolution in airborne gamma-ray measurement. [Purpose] This study aims
to propose an improved background subtraction method to achieve accurate and efficient spectral analysis of airborne
gamma-ray instrument spectrum. [Methods] As one of the best background subtraction algorithms, the statistics-
sensitive nonlinear iterative peak-clipping (SNIP) algorithm with simple mathematical structure and reliable
background subtraction effect, was easily affected by the parameters of peak width, and lead to longer running time
due to slow convergence speed of iterative process. Motivated by the idea of the Simpson formula with higher

algebraic precision, the second step of the SNIP iteration in the original algorithm was improved by using three
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points of interval bisection for integral interpolation. Comparison of SNIP algorithm before and after the

improvement was performed for background subtraction of airborne gamma-ray spectrum with different iteration

times and appropriate width of transformation. [Results] The comparison results show that the accuracy and the

overall operating efficiency of the improved algorithm are improved by 41.8% and 2.53%, respectively, compared

with the original SNIP algorithm. [Conclusions] The improved Simpson-SNIP algorithm achieves fast convergence

speed and better accuracy of calculation results while preserves the advantages of simplicity and efficiency of the

original, hence better background deduction effect.
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Table 1 The characteristic peak area and relative error table obtained after deducting from the background

A FHNA R SE

FFAEIE 0.661 MeV (i 11 355~433) Characteristic peaks (Channel 355~433)

Different background deduction algorithms

U TR AT 4405 H Peak area counting range

ST R 1% 2 Mean relative error / %

149 605~149 651
160 980~161 022

156 222~156 264
135 058~135 103

SEBRIGTHI AR Actual peak area
JF4f SNIP 2 Original SNIP algorithm

M3k SNIP ¥ Improved SNIP algorithm
F 32 Stripping peak algorithm

7.60

4.42
-9.72

060401-4



¥y B DOt AR-SNIP SREAE AT y (0% 1 A AR v 1

—=— Characteristic Peak

—+— Original SNIP Algorithin
—— Improved SNIP Algorithm
—— Stripping Peak Algorithm

o~
4»

%

i
W

Counts / 10°

0 g ™
355 365 375 385 395 405 415 425 435
Channel

B3 fIBRAR S 5 T s
Fig.3 The comparison of the two background subtraction
algorithms

TR (1)~ S50 A 0 i 22, B 3% 1 m) S, % i 4 SNIP
155 DSk SNIP 75 | 3 U6 43 H 1 g TRT AR [ ~F 1) 4 )
RZE N 7.60%4.42%=9.72% , 2503k J5 1 I HERf
PR IR 4G SNIP 32 5y 1 41.8%. HIZR 2 Al 40, fEAJE
FBR R E, Bt SNIP 5595 11 V5 LA 97.79%~
99.83%, Ji 4y SNIP B3 (1] 35 [ 9 96.98%~99.45%,
KW Y5 1) 6 LA 96.51%~99.18% , ~F- 2411873 3 A
98.71%+98.29%+97.93%. i SNIP 5% ) ¢ a
4 96.59%~99.47%, Ji 46 1) SNIP 535 ) ¢ 5 [l N
95.69%~98.78% , R UEEIE 1] ¢ Yu [l 94.73%~98.76%,
SR 5 3N 97.87%197.15%.97.06%. BT XTEL,
E B T AE A S0 o et A SNITP A50325 %6f AL UG 1) 34 1 2
PR B R A JES 10 B3 5 T AR XS JiR 4 SNIP B3k AT 41 /N
T S AR U PR A T 1 % 38R B A AR R b 7 25 1R T

W R B0 A e B 95%, B AT A2 0% v (ARG BE 1 R
WAV 1% 7 T BRI T X P A 7 V2

SNIP 573 s KA 35 A 3 B 1] o L I3 ase , [T

BN eI 1) SNIP B9 1) TAERCR MO A . Jl it
ma%ﬂuﬁﬁuEﬁﬁﬂﬂﬁ/ﬂ@%ﬁmﬁmEPJ?ZIHEI’J
SNIP BVE M A IER Ry 12 I, T 2E T R A
A% AR ) i R SNIP 5594 1 B e ak AR IR BN A 9
U0, A R A6 9 SNIP SVE b T =, B — 2
ifmﬂ 25 i tic-toc F TR 5 O P FP VL G

BAT I A AT PR .

58

B Original SNIP Algorithm
& Improved SNIP Algorithm

T/ms

n Z
1 23 4 5 6 7 8 9 10 11 12 13 14 15
Serial Number

[El4 LB SNIP St i G (I is 47 I 0]
Fig.4 Running time comparison before and after the SNIP
algorithm improvement

WP 4 fr o, 15 31 gk SNIP 53232 171 8] Ay
53.99 ms, I il 4F SNIP 573531247 i 8] 24 55.39 ms, M
Kb B Ay DL B, Bk Y SNIP 553 Bb 5 4 SNIP 5
AT RIS T 2.53%, (BT AR B s 5
HE

R2 =MEERRMBRIFN R

Table 2 The evaluation coefficient of background subtraction of the three algorithms

TS 2t SNIP 5v%: JE 4 SNIP 532 | U
Serial number Improved SNIP algorithm Original SNIP algorithm Stripping peak algorithm
r/ % t! % ! % t! % r/! % t! %

1 97.79 97.94 97.61 97.21 97.42 96.63
2 98.64 98.43 97.87 97.53 97.59 96.86
3 97.92 96.84 96.98 96.78 96.51 96.96
4 98.91 96.75 98.73 95.69 98.28 94.73
5 99.70 97.51 98.86 96.67 98.35 97.38
6 98.86 99.47 98.58 98.78 98.27 98.21
7 99.23 98.68 98.74 96.34 98.31 95.13
8 97.89 97.86 97.47 97.43 97.23 97.77
9 98.45 96.59 98.29 96.26 97.92 96.03
10 99.83 98.68 99.45 98.63 99.18 98.76
11 98.87 97.92 98.71 97.05 98.28 97.87
12 97.93 98.83 97.76 98.09 97.51 98.66
13 98.67 96.97 98.63 96.70 98.07 96.39
14 98.79 97.69 97.87 96.81 97.64 97.57
15 99.14 97.84 98.80 97.35 98.33 96.98
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