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Abstract X-ray fluorescence spectrum analysis method can be applied in many areas, including concentration
analysis of RoHS elements and heavy metals etc. and we can get analysis results in a relatively short time.
Because X-ray fluorescence spectrum has noises and several artifacts that lowers the accuracy of the analysis.
This paper analyzes the characteristics of the noise of the X-ray fluorescence spectrum to increase the accuracy
of analysis. X-ray fluorescence spectrum have the characteristics of shot noise (Poisson noise), so the noise size
is relatively large in the small signal portion and the noise the size is relatively small in the large part of the
signal. Existing methods of analysis and to remove noises is a method for general purposes algorithm. Since
these algorithm does not reflect these noise characteristics, we get distorted analysis result. We can design
efficient noise remove algorithm based on the accurate noise analysis method, and we expect high accuracy
results of the elemental concentration analysis result.

Key Words : X-Ray Fluorescence, Spectrum, Poisson Noise

.M B S a4 H(Pb), RFE]Z(Sb), H]Ax(As), ZE(Cr), ~2(Hg)

5ol AEEUrt 53] W2 otolg9] FAl g

AT = AL B3 U 10004719 ikt B E AHe S Holmd & Qe AWH Sholth
oA FE X-Al NAS AMgate] AFEO] 224 A A AAH R BFEAL sAE IRk ihE
&AMtk 1 AR 23704 Auzta BrgEela Ted R oks s AU SuS HE S AT TES

2 =S 20099 AR (AEHEE Y Yo Fhe AT A3 w5 ety ]|ER e e AdTAge] A9 E Al
YA O R Y ALY,

“Corresponding Author : Dong Sun Park

Tel: +82-63-270-2465 email: stapler75@gmail.com

e 129 048 039 £3Y 129 059 019 AL 129 059 109

2298



FE XA AHERY S 5 £4

9 o) tiet A7 olepvt Ho 88 7R skl &AW AA[12-18], olEB BE[19], Savitsky
THFE A5 25 Al A 2D AHAE 53l #4  Golay(SG) HEJ[20-22], 7F-AIQF BE[23] 5 HEIE 9]
2 @3] 91 welo] B3| olfolAm glow], S8 WS AA el ek
F XA EAE oldt S5 #H RE 52 HEY Fojo] HERS o83t A% BAE Fuke EANE
T Q= B A e s vw A wE ARE ol & BESH] mlio] AT Fueet S Fuked] EEidt
A 5 Sl 788 EA7golt EAE 5] oA, WA ZheAlQt FEa} HISsA|

2235k A]&of 0.006 ~ 10nm A}o]2] w}AO] X-A1S A Qo] Zujs JHo ns g3lsly 9lo] Aea) Al
AL AlRE FASHL Qe YAE0] T&%t olvAl 59 FukeE A 2] olEle 2AIE ot
£ wrow S Aei(excited state)7} H ATkt ThA] 714 AUt
“JHli(ground state)2 o] & wf 1 A=Y A{FF A Aol E8lE o] 83 F2AA= 712H o8 AT} 3
< Whgshs 22 X-Alo] WA E=T] o5 3 X-Aoljzt Zo] WA F 7HA] 7H ofeff 3 E Tk 1. Noise?] Al
RHH1-7]. 7l& AlZ 8] A7 el Attt 2. Noisew W=7 HI}sh=

ojef IAYE oAHAE e we} Algste] i XY Hor uFup AR 7HKL Stk & AT iR

do] SAETY, 2 oUXE 7E ARERS 94

Aol TRt 1 % 40
sl 2e 4 qlowl, QoA e ulet Po| B
Hopis RoHS 914 T B4, Irf 0] T4 A

_8. oL,
oflt
ot
x
=
[>
15
|m
ot
1o
Siid
1%

e goliy) slofstuat gk
% XA 2EYS Folp LExe| 4L A
qlov] wetd sEEgels Avkie(Fold )9l
E4o] hehb] HeHL11],
Y XAl 2HEYeE 1270 4% Bg 54, W
F o) P Fo@ Qlsfe] A Almet 2 A}
BRHOR e Hu), Aol 1))

g9 277} AR Azl 277 AHge) Av)wet ©
W 27 Elof rjH o 2gol #e) e e A
A weleh,

XA 2UEY o] s Auee 3%
XA A5 o] AFES, W) A5 KIS, 1pe) of
A d s A e Ak 3R So] e,

7o) -8 HASIAY AAS] gia) A
Yozt Fejo] WEke o83 B[], DWTE o] 83

o 4 Eae
oL T AR O Sl RS JES PHSE B

ElZ(Threshold)S A o3ttt
o583 Wel SG Wel, 7S4St Hel 5
_(,)_

)
T
i
£

o
oo

ol
o
i)
<)
-,
oft

a17] wiZell Skl gA] F= kel

A%, OutlierySo] 243 1) & ot )58 AntE

e

Y XA 2HEY ol AL MBS 2 AB7E
Felo] Uehl, Folg Buo Bgoz

i o e SNRE 7P e, w7}
2ol efaf
o %7 Ak olefdt S A S
o Uao FuE AN 0 Fulel PoES
= adlo] Hok

4o Aol WA A Z2AL0
Ak, @ XA A7 AE7]of =

2J0]e] AL AFHASL AKE ol EEnE
olgfat maA|2olA A F1eE 47k Nyod o) N7

o] 7|t} 7= 47 BRE BBE Fold HER410



Aot BA) A3 ASE, 2012

ofste] FofALHl, 11].

N
0 -,
P(N,N,) = Bk )]
ZF Qe NEE = o]Bdt Fold Exof uhetbA
FoJAA "k Fold ¢ojo] foflA TEHAE= AR

e o) AlFa gt Ak
o, = VN ®

AEo] EEWAE AA EE BRG] Booln] ot
ehA TR FHEE 50] AR o T8 5 vk

sNZ\/N%UNn 3)
g XA A EY] 7t Agd2 99t T2 Fold B
2% uhzy] w2 el AeE ge 44 ()]

=]
=
W) SOl BAE = flew, 7 o] He2 ot

e 542 g,

oy = 1/U§VO+UQB+O'§3 (@)

AR F7Hgol g0 271 AFE ge] Z7Hemeh
27 sof 4lze @7t A i ghHos el

SNR2 #A|A| .

ShAlEE B XA AHEelE 42719 4% g,
B €0 Bgol el oA o] ue A3 &
o ol A AL 71LE 40k 2 7HeE 47} B

o= vepdt.

webd 2 7heE £8 7R AEE 2 SNRE T
N, A ZLRE S8 7R AlEl s
SNRE 7HAA Hlof 40| HFHEg Wolmel 2elo]
e}

3. AN AMEZO| S 2N Zil

59 4 W Hlole] Hele MATLABS ol §afo] 4
Pt

PE High(Z&(Cr 24) 1003ppm, HE(Br 35)
1100ppm, 7}F=FH(Cd 48) : 300ppm, 2(Hg 80)
1100ppm, H(Pb 82) : 1100ppm) EZA|HL 1002 =4

3 G XA 2HEo] et o]4k Feojof wE Aup
a3y 13 g,

2B|ER Y] ot Fealo] wigh AuE Avny Fagh

Original PE HIGH Spectrum

5000
4000
3000

Counts

2000
1000

|
0 A ,
200 400 600 800 1000 1200 1400 1600 1800 2000
Channel
x 10° abs(FFT) of Original PE HIGH Spectrum

Coefficients

Frequency

[23! 1] PE_High ¥&A|Ho| tigt 100%

274 XRE 2=} o4t

Fejof Wk A

[Fig. 1] XRF spectrum of PE_High standard sample measured 100 seconds and the result of discrete fourier transform
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[Table 1] Shot noise of Each Channel in real XRF spectrum
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