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An Effective Method for Selection of WGN Band in
Man Made Noise(MMN) Environment
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Abstract

In this paper, an effective method has been proposed for selection of white Gaussian noise(WGN) band for radio
background noise measurement system under broad band noise environment. MMN which comes from industrial devi-
ces and equipment mostly happens in the shape of broad band noise mostly like impulsive noise and this is the main
reason for increasing level in the present radio noise measurements. The existing method based on singular value de-
composition has weak point that it cannot give good performance for the broad band signal because it uses signal's
white property. The proposed method overcomes such a weakness of singular value decomposition based method by
using signal's Gaussian property based method in parallel. Moreover, this proposed method hires a modelling based
method which uses parameter estimation algorithm like maximum likelihood estimation(MLE) and gives more accurate
result than the method using amplitude probability distribution(APD) graph. Experiment results under the natural envi-
ronment has done to verify feasibility of the proposed method.

Key words : Noise Measurement, White Gaussian Noise(WGN), SVD, Weibull Distribution, APD, MMN

.M E P A A2 2 R 77 A B B
270 tsted 89 el AL b Fad

T2 A7e AAEAT 9 JEFANAZEA] theh ITATAE A DAFI(NIPA-2010-(C1090-1011-0006)F &7 3t71&5 2 ¢
FATATE 2 HA(No. 2009-0076683) ol S A7 AT,
A8 fgn Az} - HAo}38tF(Department of Electronics and Radio Engineering, Kyung Hee University)

- A A A} A E(e-mail : yskim@khu.ac kr)
FAAEGA 1 2010 108 199

1295



BN A F1EE 20105118

=+
e

B

AP EHN

&

Mo & o R oW T AR 3 R S ok oy 7 4 T A ok PR o = - H .
GEg RWE DT AP T T B OO R T ZRiiena on
Popw TN oy gow AW TWR w0 ar o] T T ol oy
To XA > oo T ok Koo AT g AT [y oo oo A ) =
o X X = 0 Fo ONr X 0 N o
e = T T Ll W T 5 9F g R
=0 o <R T A& T T T Sl ol S 7o ooy I © = ey )
M= =W < ™o T o ol BT = ol W E ¥ B
ool Mg W | omodg g B I i T ok R o % dp o
TeE PP E e ® T oD K 2l - RS
RN b N o BL w2 oo xS o E oI T TR A i o
iy = NI 0 0 oo N 3 R X = o- m P o o= = o e ] o
= 28 CUBEy popdR e RRTE . SH RO R oy 1o o VN b %0 o
g - Hwo_uuo%ﬂuﬂ%ﬂwwuﬂhﬁﬁoﬂﬂwcnmw% N HE Vo BTNy
7= Ma7ﬁu%nx%o_amazﬁui@ﬂmﬁwﬂae_;@r Ngo M H%ﬂlwﬁﬂﬁﬂo%mﬁ
.. 7 ) K- [ 0| -r = v =S —_—
Pyl EO,uBegEe P bsl oggw TE WR Comg gl T M
&0 S oy D_I R ﬂﬁ X ) s Z,.f \—Iry!mn_uﬂ__lm Ll ﬂ_OI %o = il o Ot ZT ﬁ_ .ml :.L o :low_ 5 OT.H_Tm
<~ & = D ! e Al ol 2T _ = 9 S m RN
sy Mg BN H Ty mT 5P WX ox < gp =2 K o
TEE BARg OB L el B K RO OF o oup B B O T
EoMmLa @@w%ﬂ%%uhﬁwﬂlﬂo\_Mu_.wroh%,_moamﬁa = of D ﬁomw?ﬂufﬂ._otumnurmw_.mo
~ &% ~ i - VT 9F - ol X JO W B o o — =r = = ofn oo
N B R R - N R i LI EL
BECLCTTER YRR T B o dmh I I R N R
=y mn o = oy~ X o~ XA o T o R
e ok R RGN R WS o R T o = DN ED R T
pRBEXEDREE ) FRIDENATYIRFTRS hmods UHdFTeston
%n_rm‘_t%qngﬂlml\_ .ﬁoqe_eimﬂmﬂloﬁﬁu_iﬂo7@c % T AR K ﬂﬂﬂLﬂullﬂm‘_Eﬂuﬂﬁ
iﬂﬂﬂdﬂtﬂaﬂﬂﬁ% m%aﬂro_%ﬂﬁﬂ_.ﬂat{ﬂ._ ﬂqdr.ﬂﬂx iﬂ@dﬂﬂﬂ?ﬂ\_ﬂwﬁ
M ORC R do ®e W o il 1urm§¥me%ua@ﬂo_uinwﬂ B e oy P RET T gy R
_/..a‘_ﬂ‘_oz_l;L‘dll,El\HEW MﬂLFLMuHaATXWﬂHO_ﬂm\A W,,Alﬂ/ﬂm_”‘m Emﬂﬂo—lﬂﬁhx_dlﬂw‘_\_.looﬂ
g H B T o 7w o W ook K RS ook 8T o W x%%7ﬁ ﬂuﬁfrﬂﬂ]ﬂwl
MWMH%LHQHEW,_“WW JEo»T%%]ﬂ%%ﬂwﬁ@xTW% i&oduwsz ﬂomm_‘ﬂdumﬂnqwﬂ
- I TR e N o w0 R T o T w Vg F o H g
BT iedefy TITHSETOIdRl T T Thegzisl
o A EE E o N ogh o o pR N O g XN =% L L % X -
EifpsTo o RS ILEARNE Ry BRI eI NE Ty
° A S g e M - = R - BE zo ooy TS o 5w L )
T oo M Do B g oF M 63 Nr %o Wy 3 X Je K-
Il o e i e R R R R Tl R
o_aoiplow L]J@o]E__-o»o]Ne 4 Eﬁnﬂw&ﬂ Eﬂrm_shﬂnﬁv o o No 2z @ <oo_mv.z__.7.1__.n.m|mﬁﬂ.0|
PR RS AL T R Mg T g Srghpiexals ¥ s
"o S e S S L s ol L2 Mo i B K N X Ao R WA S R E =
eTwaimxﬁzL_L%%ﬂ%xiaroﬂﬂ%g&}& R I EEE - Rogr T aE T
~ R o X T = TT = = K o
_,oqul _E._mm-‘_m T R T 1A_.T|1lﬂ.ﬁ£o‘|dl ° X =2 5 5 ° 0 % m izl - AR
i) ol B ) T AL m ' oy ©° W@ 20 F =Ny T o™ NP &
N Bl B - I I A Rl i - N A LreB g T RE
ERAM U N ORI T RN DT R TR T AR PIRCTE T TN 0T 0% g
TOFRBBHANNTRN LRHBTI XD CRTRE FHTTAOR BEFTNRT

=]

o 3

X

ol

L
ju

3}

&

(amplitude probability distribution) L}

2

7
<

Hl HAT =4 B4 9

9

o g730] B

=

FAL R A @ S
<)

Al

1296

=



80
1
i
70
—
o —N
Y \
E 50
g I fnoisd
g 40
\\\
30 ~
\ Ihpulfe T~
20 i i 3 B
"“ NSingle| -
H carrier
i \ noise
0001 01 1 510 20 37 50 70 80 %0 95 9
Percent exceeding ordinate

JE8 1. A3 s 35 8% gz

Fig. 1. Amplitude probability distribution graph.
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1. F417] AFKESQ26)
Table 1. Specification for receiver(FSQ26).

7)1 setvlE a4 WE
Sl W9 20 kHz~26.5 GHz
ADC &35 14 bit
2z 9= 28 MHz
HEFE 10 kHz~81.6 MHz
GPIB interface & For control and data
compatible command set transmission

1299



BEEHEEEHNGE B2 8 B 15 2010E 1A

2. HEY AFHRSI16)
Table 2. Specification for antenna(RS16).

A 8
FF 1~6 GHz
A 7hs @ Fukr 0.5~8.5 GHz
79 ] (female) 50 QN
Mounting tube 22 mm
S o] 5(Isotropic gain) typ. —2..+3 dBi
oFe| L} Al4*(Antenna factor) 30...45 dB/m
SWR typ. 2
SWR max. 3
HAdf ¥ ¥ 50 W
Half power beamwidth 80°~50°
Ll 1 kg

LY s
g
nga B :
Ll R&S F5Q26 {PC, Watiah)
g =47 HELLR
A
28 3. 24 A2Y THE
Fig. 3. Configuration of measurement system.
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Fig. 4. Radio background noise without any input signal.
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Fig. 5. Impulsive noise from electric motor.
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