55 45% 5513 ¥ B #4 2 £ £ % & 3 4 Vol. 45, No. 1

20154E 1 A4 JOURNAL OF UNIVERSITY OF SCIENCE AND TECHNOLOGY OF CHINA Jan. 2015

S, 0253-2778(2015)01-0056-05

BHEABEENELZERERNEREEPFHINA

FIEF, B RN
CRAOR T (5 B TR B B I 230601)

WE. ARENEFEINTRT RIENBENEAGEZ AT ABRE - NETLRA. PRI ZELE
MAAFHAGANIHELS AR REN TEARRANRS, TARLT AL TESD T2 Em
BBELEL L ERBFMNEHE AR ERRARARR TGN RT . TAXRSGEA THERE
MEOBLBNEG AR ZAEFANAREMNERXEALE L . FRT AR RBENOZL, R
RARGET it iR Z A AR T, s, A1 A Monte Carlo FF X% ZE 3 T HwmA FERAGEME
F.RTHENERNTE.

KB BB R Pk AR AR EZ R AR TR

FESES . TP301,TLS1 XERFRIZED . A doi:10. 3969/j. issn. 0253-2778. 2015. 01. 009

S| A#& = : Li Zhengping. RAN Tiangang. Application of a sliding-window data accumulation algorithm for
improving security in radiant intensity detection systems[]]. Journal of University of Science and
Technology of China, 2015,45(1) :56-60.

BIEV RN, sl O BE RMEATE R S A AR A R I LT, T E R R R
2015,45(1) :56-60.

Application of a sliding-window data accumulation algorithm
for improving security in radiant intensity detection systems

LI Zhengping, RAN Tiangang

(School of Electronic Information & Engineering, Anhui University, Hefei 230601, China)

Abstract: Improving measure accuracy and system security of nuclear instruments is of great importance.
In general, improving accuracy will cause a decrease in system security and response speed. So a new
sliding-window accumulation algorithm was given, which could improve measurement accuracy in radiant
intensity detection, and the system security and response speed remain largely unchanged at the same time.
A detailed algorithm analysis based on Monte Carlo method was presented, which indicated the scope of
application of the algorithm.
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Fig. 1 Relationship between X, and response speed
Kl 2 g x AR R AR A B o X 2R 45 el o 3 B35 1 5

M o 458, 2R A X 28 A A s 2R 2 M 3
SR W) SO R Y 5 — AN PR Rk T i A R

2 ocHmMEERXER

Fig. 2 Relationship between s and response speed

P oms T IREE SR EPAT TR L R,
FIT LA m B8R 2R 8 B4 i) S R B 4
2.2 WMMERENZMW

XFF B BRAE Ak, DU S 9 A R R 25 H 3R (5) 45
AR b T X 2R G2 ) 7 B 4 43 B AT R0 5 e 5
ZHEERER .

CL) DU A i 22 T 2 A2 B o o B BB ) Ot 2
Ax 52, W # B IE . i, 2 o =5.Ax=0. 25,
m=20F 7E x BYER 5 158 — DRI Gi=1) , %
22 0=2.5% 1M % Ax I F-F] 0. 5 CHAh £ R4
. 6=5.1%.

CID) MR 2532 80 1R SE m 09520, m R,
MRFERBUN T 8 10 R SF G<Tom) I I 15 22 b
KA EE R IR 1 PR,

R1 mMOMEW

Tab.1 m’s influence on the &

8
5.1%
0
6.5%
3.6%
0
2%
5.1%
2.7%
0
8.4%
7.6%

3
>

S e e e W oW W
[ T S U G T O N S N
(S RS IR IS NS RS BN S BN S BT BN B S|
oo o o 2 2 2o 9 2 2o 2
32 IS, NS, IS, BENES: BRSNS, BN S BN S B S: BN S B )

~

—_
(=)

R1H X F 2=5.A2=0.5.m=2 WJIHFMN .7
x Y BRIG B — D REERIA Gi=1) , 1% 2% 6=5.1%,
ESE 2 APDRHERBY (i=2,i=m) B §=0. X% T m=



%14

HHAEOHBR A EEARGENE R LR T LA 59

10, x Y5 — SR AR B Ci= 1, Hofth Z% 4R A A8 B
0=8. 4%, 5 2 MM G=2) 0K 7. 6%.

I MR ZEERSZ o WIS, [FAE 25T
A, D 5% 2 A R K

H A% S Y B AL 1 A TR B E AR S A
R A A [ L 2 A B A — e ik )
B A5 B0 1 B RS 43 A LA ) — AN R A
PR JE ARE R B b TL B 3 2 [R) A 22 5 0 75 B
5, BN B B R PR T T L TR — Ao AL Ry
{7 AL L FRATTAY J3 B 28 BRI N S B9 4 A Ay B BORY
K& 21 5) 3 A BRI . SEBRIs a0, D X 4 ] fig
JE—FP 2 Gauss A AWM AT RE G F X
(LR TS QiU RP S = - e R o (T N TS T DS B
Gauss 731 FIH AN 5341 . B HLIK 7% 75 A S5 I B2 (H
B 3T DX IR LA R, PRt FRATT H 8 29 20 A A5 Y
e R AR IS H T X WA oA O HLRCR 347

T EIRHT AR Az [ — AT s A e 170
Bl N 19 343 2) 3 A R T3 ATTR] FH Monte Carlo J5 ¥
K g3 B gl I R BE AL R Al iR e I R R 22 R Y
FU O R T SR AU AR R A 25 i 4y
A7 R B9 BE LT A7 G 3 43 B AR 3L, AT DL LY A s
LA A G EL A AL Y 2 ) 0 R R B S
TE AR L B ik D AR 22 BB Ty v e DA i o 14 ) 2L R kg
Y7 N T AR R A 5 e e,

A TRATIR ST A AR f A o X RS BE S Y52
B [ E 2 =10, 85 R 1K 3 PR, B Al .
B AT 5 a0 B AR, B3 AT WLBE S Az 9 1Y
K ABXF 522 & M IE K. WY m=2, 60 =10 Y0 B,
SN 0.5, 1 Y o L FHE] 200085, 6 1 F- 5 24
1.6 %6 s ML I 0 I K FY 1 B2

0 2 4 o6 8 10 12 14

5 LN RN B B B | T T 5

—m—p=2 i

44 —e—m=5 o]

A—m=10 !

3l L

5

| 5

4

| — :
et 1y

0 5 10 15 20

f);\;a.\'l'rr'yﬂ

3 o SHEMIREMKXFR

Fig. 3 Relationship between o, and relative error

S I B R 22 0 0 — S E B R S m B UL
Monte Carlo 7387 B 45 R A0 & 4 Bz, B b 50
Onx =10 %04 10 =53 6o =10%, 2, =103 Gpx=2%
ap =5 =FE BT B AR o 5 AR 6 A9 G A& il
B ALY <8 B, BEE m AU K, 6 bl
ZHER. >8I sm B HE— 258G R FEAA 50 R
Z T G =10% 2, =5 XFIFEH T, m=2 WAy
SR 0.2%  m=8 Bt & EFE 0.5%, 1 m=20,8
EIEALRIFTE 0. 50 AL,

0 2 4 6 8Il'1121416I82l'1224
L L R R L L L L e 1.

ll4 H -
et |
12 T 12
1.0 / s — 8 G =10%, =5 1.0
/ — 0= Ao =10%, x,=10
o 0.8 ."f P A 5 =2%, Xp=5 0.8
= S B -
D A S s los
{1 .
o4 —pA - foa
] e s

0 2 4 6 8 10 12 14 16 18 20 22

m

B4 mE5HETREENXER

Fig. 4 Relationship between m and relative error

AN,y 2 52 ) D 6 0K A AT e R &R R AT
TEEE e =10 V0 AT 82 T 5 43 HIX) m=2.5.10 =
PR T WA E o5 HER o WXRIFIT T
UL Z5 L UL E 5 TR,

51 _:-—m=3 i 15
o—m=5 i : ! | o
4 —a—m 100 *_/’ 4
B =10% | o 1
<31 /://. 3
~ A
i Y4 —.d——--‘_”;
o
13 il S - - .
0 10 20 30 40 50

Xo

Bs5 + SHMREENXER

Fig.5 Relationship between x, and relative error

IS AT UL, o BEK, BB R 25 o ik, 10
X m=2, 0 =10 %6 KUk s 2, =10 B}, §=0. 5% . 1M
2o, =50 B, 0 ETFEIZ 1. 5%, WK, x Wi
MEAE N EERNRZ—.



60 T EAFHERKFFR

% 45 %

2.3 HEWERESHT

AR b T A 23 AT L 1258 1 3 T N ) B AT
R ] 322 25 i 00 L 0 A A R R A L AR
HUE7RER

21N A AR A I SR R A N R] B —
U 2R R T e R BUR R B iR 22, 0F ol T
BEAEAE A R AE JE 93 50 B o i H MR T i
= 1A SRS A 00 PRt G SR LR ) N Y — T
eI FRAA S Bk L L

BE AN Z B B AT RO O T R B o B Rl
AAZACAE B0 5 B I A AP 3 (E o AR R sl
AR R BE i R B AR R R T BUBR R TR 2
[ Fsf 10465 52 W) 28 96 ) o o7 o 2 A S B oz A R i
AR T 22 52 9 K5 T2 01 W) o7 ek B2 B Y o 24 R
/N AR I E LR R B B AL 23 A KR S B
(0T B AE o (R REC(EL 3 W7 SR FZ 0k B T A k.

3 MAWIE

SR O 2 WU N T FRATT I e 1 K B4 e i
PR RGN I R gy ST gL R
T WO TSR K % B L ORGSR U R I
U 3R T T o DA T S5 30 0T 42 U0 s 7 ek 1) S B 3 6 D0 o
MR S PR 206 A2 VA TARRES T Iriz e 5 iy % 1
— % 7E 1. 15 ~ 1. 20g/cm®, b F 28 4k i KR A #E ok
10 %. Bl & i BB (CBP =R (8) WP i ) 2928 6. 5.
Bl T % A B AR Ab R 3R 9 B AR R A g AR
CRIVAG 42 20 A9 By BRAE 1R . BE Ak Y8 5% % B A A8 1k
B R Gauss 4047, MK RIRCRF , i 80 & AR
b SR DU B R 22 8 1) T 0. %8 TRk RE A L, FR AT
B m= 2, [] B i S8 05 375 B2 A —2F , B J S T A
SRRV RGN LB VE AV T B, R G E R
JEMJESE Y 0.90% 28 25 0.95% , th A B B 3
el AL R T B IR BE N T2 R e VETG
BT AP B D TR G .

4w

P e A SO A Y 22 A P 2 A I B AR T )
B ARSI T — AR T W S A E R B
i b BRI | LA RO w8 R G 22 A R0 B 1 Bl
i B A5 78 P A 2 B3 X I A RS B R B 5
W AE A BE Al X SRk ) 6 IR R AT T A s B
A8 T A ALK RAZ P A 1 L R
AR S S B W] 32 SRk AT LA A4 00 B RS JEE o)

O 3 HE AR G A L AR AR B B R A AR e &R
gi i a k.

2 2 SLHR (References)

(1] Pk AR 7E £ TR b sy A9 56 S B b A 4
] T S HRMEA . 1992.12(3) :167-172.

L2 ] taas, A&, WH, & i k220900 ¥
F3E I, 2012, (2). 117-120.

[ 3 1 BiREW, FRAE S JEHRTEE S5 — o B A% 5 5 iy 9 4 Rk
BT 5 BHAT SE ). R . 2003.26(10) : 783-788.

[ 4] Bedogni R, Esposito A, Angelone M, et al.
Determination of the response to photons and thermal
neutrons of new LiF based TL materials for radiation
protection purposes [ C J]// Proceeding of the
International =~ Conference on  Nuclear  Science
Symposium Conference Record. Fajardo, Puerto Rico:
IEEE Press, 2005, 478-481.

[5] fm®. RrHmMEARIM] Biff. BERAHAR W
JiAL . 1981.

[6] Rinde ERE. Ry sim kMl db 5t
JEF R R . 1997.

(7] &P BHCH®ESMNESRMELT]. BF0 25
K, 2012, 35(10): 50-58.

[ 8 ] Kolmogorov A N. On tables of random numbers[]].
Theoretical Computer Science, 1998, 207 (2):
387-395.

[ 9 ] Atanassov E, Dimov I T. What Monte Carlo models
can do and cannot do efficiently [ J ]. Applied
Mathematical Modelling, 2008, 32(8): 1 477-1 500.

[10] Dunn W L, Shultis J K. Monte Carlo methods for
design and analysis of radiation detectors[J]. Radiation
Physics and Chemistry, 2009, 78: 852-858.

[11] Proykova A. How to improve a random Number
generator[ ] |. computer physics communication, 2000,
124(2-3): 125-131.

[12] Me#s . Monte-Carlo 123 78 £ AN 12 B2 DF 5 w14 1o
(1. XA FR 2], 2004, 25(4) ; 501-504.

(137 ¥R, XUEEAS, Li Qin. AZH AR AR H 58 R
BT ]. AR, 2007, 30(7): 597-600.

(14] Rt . AERLME. KD-421y B2 MO0 B it
TAERBLT] & 7 of 53N AR, 2000, 20(2):
96-98, 111.

[15] Li Zhengping, Wu Ruisheng, Yin Zejie, et al. Design
of mud density meter using Monte Carlo method[ ] ].
Journal of University of Science and Technology of
China, 2005,35(5): 639-644.

ZIEV, RHid . BIER, 4. Monte Carlo J7 i1t
ek WK R L] PEBIFHEARRF SR,
2005, 35(5): 639-644.



