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Abstract [Background] In the gamma energy spectrum measurement system, estimation and deduction of the
baseline has been an important part of pulse amplitude measurement processing. With the digitalization of gamma
energy spectrometer, the baseline estimation and deduction method also need to make corresponding improvement.
[Purpose] Some relatively complex algorithms which with digital sampling of original pulses only can be realized on

a computer, but not suitable for the digital systems which based on field programmable gate array (FPGA). Some
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algorithms which could be executed on FPGA didn’t fully consider the influence of the normal pulse signal, which

have poor real-time performance and accuracy. To solve this problem, paper puts forward a kind of new algorithm

which could estimate and deduct the pulse baseline. The most important is that it can implement on FPGA. [Methods]

This method is called moving average filter after excluding abnormal signal (MAEA). That is based on the original

pulse signal, which obtained by analog-to-digital (A/D) sampling, pulses are viewed as abnormal signals,

superimposed on the direct-current (DC) baseline, which need to be deducted. Then DC baseline is obtained by the

moving average filtering method. While the pulse DC baseline is deducted by FPGA, the complexity of the

instrument for subsequent processing will be lower. [Results] After experimental verification, this method has some

characteristics: simple algorithm, well accuracy and high sensitivity. It not only could inhibit the signal’s influence on

the baseline such as low frequency interference and temperature drift, but also could track the change of the baseline

real time and accurately and suppress spectral drift to a certain extent. [Conclusion] This method not only can be

used for digital gamma energy spectrum measurement system, also can be used applied to other types, such as X-ray

digital spectrometer.

Key words Pulse baseline estimate and deduct, FPGA, Moving average filter
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Table 1 Energy resolution before and after pulse baseline deduction

0] B ] TEEELLAN PRI RE R )R (@662 keV) / % A7 FELATBRIN AE B R (@662 keV) / %

Measure time / min Energy resolution without baseline deduct Energy resolution with baseline deduct
(@662 keV) /% (@662 keV) / %

5 3.783 1 3.736 0

10 3.807 1 3.736 0

20 3.816 8 3.7313

30 3.8217 3.7313

T X R AN R AT 5 B O, T L
AN B R TEW AT RRE R B CRREE 16D X
IXERBEAT T ReEZIRE,  SEBRGEEIRIE B8 &6 Al
REEH M MBI (0.609 MeV. 1.120 MeV .

1.760MeV . 2204 MeV), LA M4k & g 2T
(2.620 Me V)25, 3£ 2 i FH 25 575 3 3l T 35 i ipk gt
AT FELR AR i {3 B 2 Hidi e L A% i o

® 2 ANEHEE R ELANFRATE A FIHFFEIERE 8 P Xt Rz iE it

Table 2 Channels of characteristic peaks before and after baseline deduction under different U-models

B o 5 FRAL I RE BN B E D Peak energy corresponding channel”
Model No. 0.609 MeV 1.120 MeV 1760 MeV 2.204 MeV 2.620 MeV
G fnE Hy fnE HG s i) il itk fnE
BD AD BD AD BD AD BD AD BD AD
NMF-0.01-0.03 165 166 309 307 494 483 616 603 — 723
MF-0.01-0.03 164 166 305 310 486 483 608 603 — 719
UF-0.1 168 167 314 310 498 484 627 604 — —
NMF-0.1-0.03 162 168 303 310 489 488 606 605 — 721
UF-1.0 162 168 307 308 488 485 612 606 — —
MF-1.0-0.1 165 167 310 309 492 483 616 604 732 717
UF-2.0 163 171 308 311 492 486 619 609 — —

1) NRTRIRIELANERAT, 15 R T nbr

Note: 1) BD means before baseline deduct, AD means after baseline deduct
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Table 3 Channels of characteristic peaks before and after baseline deduction under different temperature

i3 FHEIEREE X NiEHE  Peak energy corresponding channel
Temperature
/°C 0.185 MeV 0.295 MeV 0.352 MeV 0.609 MeV 1.120 MeV 1.760 MeV 2.204 MeV
0 {0 = O 1011 0= 1 11 = 101 A 1) = SO - A 18/ = S 11 N1 1 = O 11111 1 =1
BD AD BD AD BD AD BD AD BD AD BD AD BD AD
0 58 55 93 86 110 102 189 175 349 320 547 502 684 627
10 56 54 89 85 106 101 184 173 340 316 533 494 667 616
20 53 53 85 83 102 98 178 168 329 307 518 481 649 601
30 51 51 82 80 98 95 171 162 318 297 501 466 628 580
40 48 50 78 78 94 93 165 158 306 289 483 454 605 567
50 45 48 74 75 89 89 157 152 293 278 462 437 579 543
60 41 46 69 71 83 84 148 144 277 263 437 413 549 516

RIELR 3 R EHEAI(8), 13 B AEA [l
&N BEAT AR AUBR T 5 AL AR L (B 3),
M 3 WA SBT3 T B AT

K B L BRI L T AR A, JEE AR
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