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Nuclear pulse digital baseline improvement algorithm
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Abstract  [Background] After the analog-to-digital converter (ADC) conversion, the baseline drift caused by CR
differential circuit always exists. It increases the complexity of digital baseline estimation algorithm, and affects the
real-time and accuracy of online baseline. [Purpose] This study aims to improve the average method for extracting
the digital baseline algorithm of random waveform signals in real-time. [Methods] An improved method of nuclear
pulse digital baseline named average threshold method that can be implemented in field-programmable gate array
(FPGA) was proposed. A measured signal with undershoot was taken as simulation nuclear pulse signal by
disassembling and splicing to obtain a new signal with a fixed baseline value. [Results] The baseline obtained by the
average threshold method was consistent with the splicing baseline value. This algorithm exhibited strong real-time
tracking effect while the baseline was changing. [Conclusion] The average threshold method for real-time extraction
of random waveform signals digital baseline algorithm can effectively calculate the baseline with less memory

occupation and quick speed. The baseline value processed by the algorithm is stable, has a strong follow-up effect.

5 E SRR H (No.2016YFC1402505) [ 5% [ 4R R 25 42 (No.41774140) VU148 %08 T % BRI IR H (No. 18ZA0041) BRI BERR
235 H (No.061758) %t Bl

S—AEE: WRfh, 55, 1978, 2008 4 T AL TR SR M4 hn, SOOI, A F RIS BRI 5L

JEEEHE: XA, E-mail: 617467694@qq.com

Wk H#: 2018-08-17, &I HH: 2018-12-02

Supported by the National Key Research and Development Program of China (No.2016YFC1402505), National Natural Science Foundation of China
(No.41774140), Scientific Research Fund of Sichuan Provincial Education Department (No. 18ZA0041), Chengdu Aeronautic Polytechnic Project
(No0.061758)

First author: CHEN Wei, male, born in 1978, graduated from Chengdu University of Technology with a master's degree in 2008, doctoral student,
focusing on nuclear measurement and control technology

Corresponding author: WAN Wenjie, E-mail: 617467694@qq.com

Received date: 2018-08-17, revised date: 2018-12-02

040403-1



% AR

2019, 42: 040403

Key words Nuclear signal with undershoot, Digital baseline, Average threshold method

BEE BRI BB R B R, B i
R TR ERE. BFEEEAhTHROR BRI R
PRI B, A B T4 = R g B R e YA 521, 1
EB LGB I Z 2481 . 32 T HJE 3L
W LR R G IR RS IR 28 A R B S R R
Wi, FEER 22 R AR FS . AR B G E 115 5 kb 98
N8 K7 15 L 55 e 3% (Analog-to-digital Converter,
ADC) TAE Tl AIRAS , 17 iy HL 26 2 20 i B 2l
RIELAREY, ARENELSFBRARE S
PR TN, —Smit R &l AR 2
HAE F I8 CRM s L%, IR EUE S & CRTUT G
SHPLE T p, H RGN E S B BB
B EH N L, 2 FEUIE LS R R EH
) 22, PR IG5 220 il 2R i A T AT AR 4
THED,

WA MR L B . EEMATEY
FIEWE O AR EET  BN ZRVEN R R 2
PEPEL I R AR Z L, R T KL
Mg SR T A TR EE . R EIRA
B/ANPIERE AT IR E . 245 SRS
B T IE AT R T . ARSCR 2 B I 2k
LR KR J7 vk, e FLA A AT Ot X A A R o
TR S T AT B P AT .

1 BRI

TR AR IL,  T G i = T i A ik o
55 R B PR P I R S BB AL B
TG 5 B IR 713 B I R 28 R AT e 1, whont 3
AT T Bk, B ST 2 R S I B B B AL
TAE T B A B 4 10 07 v CLUR fii #R P 348 B E
5, LN N H RS IR AR .
D) V& 8 R AW N A 1A W(n), n=1,2, 3,
e RICT
W)+ W(2)+ -+ W(n)
c= ~ (1)
1E 3 3% ] 4 #2 1] B 41 (Field-Programmable
Gate Array, FPGA) H, It NS s TE it AN )5 7%
hi, N2,
2) g N B E H e, IF 4 SRR 0 Ok S Bl A
Le—r, ctr], (>0,
D IRBELRAT, Tk tH A TV Le—r, ctr]H)
R BRI N AR Z R B S RBCFIE b,
¥aLb-r, b+r V5 BIE 48 B0 1k o
TESRECESAE I, S48 BT e fl kR ik, N

B, BINH E SR S5 M, M PIHE R SE R
HeFE, B NEE K0 MIEAT B IE SR T 4 )
SEBRESRFEE A N, #2515 R T IME R, REN+M A
RUG I ARARE NN T 5T o 850 MK AE M+K TR
T M, BT R —D . (B N+M-N>K, 1
¥ M-KTRT M, 75 M MAEAAS, k44758 =20, n
IEPERA AR, AT
M -K (N+M-N,>K)
M=¢ M (N+M-N,>0) )
M + K (Others)
5 R A — O 15 B I AR N 2 A 2
18, 23 2 R EE e, 15 BT e E IRE T T
Rk,
ek 5 P Y AE BRIAR 92, 78 S S ERE AL i
G5 R GEE LRI, B AU P T i CR S FE R
51 R pR kS S 5 AR E R L
AUEUE N=1 024,=40,K=512, M ¥]{EHL 1 024,73
ESTIOER S22 QS SpL

2 EEESRE

K F2Pu JECH YR, B Bl A B v E NP TR
(Passivated Implanted Planar Silian, PIPS) 48l %% [
S o 2 H i R ER 025 CRAE SR N 20 MHz
(1) 22 T8 Jhk i FEZ 23 AT 2% 5 Skt 9 B2 R 10 ps, AR

G5 A 1 024 £, W 1 TR

12001

1000+

Amplitude / mV
~ D (o]
] [=] (=2
S (=} =

553

(=3

(=)
T

0 256 512 768 1024
Time / 50 ns

El1 Al R R ks S
Fig.1 Original pulse signal with undershoot

N T I ESRERIBETT, K B 1 E S i o
2,198 — 2 B B S 80N 201 225 FINAAE S, I
K2 PR S v,

T 5 HISF S AE AN 24 55 1“1 S (B VR s R
WAL AT 5 B A FE 2732008 B 2 vh B PR A5
v BEAT LU I 2R I 2 R .

040403-2



Wi F% . Mbkoh By Sk 4 il vk

1200

1000 -

Amplitude / mV

v, - Origin Signal
v, - Mean
v3 - Li's Method

1 1
0 40000 80000

1 1 1
120 000 160 000 200 000

Time / 50 ns

B2 FEMEESC SR HEENLEIR S S B R 2 B (7 45 R

Fig.2 Simulation results of average value method for real-time extraction of random waveform digital baseline
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(v, is the average value of all points; v, is the average baseline method proposed by LI Weinan to extract the digital baseline of the

random waveform signal in real time; v, is real time extraction of digital baseline for random waveform signals based on average
value method which add upper threshold; v, is real time extraction of digital baseline for random waveform signals based on average

value method which add threshold )
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