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Abstract To get accurate information about the defect from the test signal, NDT engineers should have a good
knowledge on forward problems. Such knowledge is ‘usually obtained by a lot of testing experiences. Another
way of obtaining such knowledge is to build a database containing lots of defect information and their
corresponding signals. However, the archiving of raw test data would require a lot of storage space. In this
paper, an economic way of storing signals is studied by using Fourier descriptors. Instead of saving raw signal
data, Fourier descriptors are saved and the storage space is reduced. Of course, the defect signal can be
reconstructed from the stored descriptors. By using differential ECT signals produced by numerical modeling and
experiment, the savings of 85 % from the original signal and 57 ~ 65 % from the filtered signal in the storage
space were confirmed. The similarity of the reconstructed signal and the original signal was also demonstrated.
This Fourier descriptor approach could contribute significantly in building differential signal databases.

Keywords: differential ECT signal, signal database, Fourier descriptor, storage space

& s i 5
5 =N

e s Ao 3

drralze] %
WA S7PEA Y RbAAE gUkE] 18 wisk {2 Aviel et of| e g Ar)e] 29AE
A M= A 5, 94 2 A¥E 52 7F HAHEAC i AEA o] dA|H o Tk

(49 2003, 12 26. A1ALRERY: 2004 2. 9) * () Fholdl, = FRLAALA| e, > Fabelshin 35 R Fe
%, T Corresponding author: Faculty of Electronic & Information Engineering, Kunsan National University,
Kunsan 573-701 (E-mail: ykshin@kunsan.ac.kr)



254 o) AZ, olF

Stk wep) A3 2 AP APNE B vol
Hulolavh 758 Bast goh adu, B
dolHE Itz Agstel deolsWolsnE &3
" oule 2 AgEel a7d Rolw, ol del
Bulols 2o 478 FHALE 48T Rolh
dE Bol, T/ Aol B3] AgHE A
F @A F =Y Aold 9uEs HE 2R
2 A8t AFY GAF AsE RE 84
Pele =59 ARAS FHDUL. AT B3
@ A% YolHE A4seEd g ¥ A%
of Wasith Hepa, B =RNE HEY

"‘?01
o

1

F>J\9
rh ol
Jo Hu A

NBEe T AeAPEE olgstel 3
Ve AgH e AANY AU A
Fahelct

35 FYo AeAE %
skl AstaL, EY OETH e AEE AN
g & e ZRafE AYstd 1 58ds 2A
stk g 49 Fd Mz AFNsE
& Agsta, Feo MR 71 dFAEe A
TR MAE TS AA AEs} vms) BHA
zAee, AR Med 8 2R 1 2
&, Feol MeAE AHgstd AEE AR 7}
FIA 4 AFLE dolHE AT AR

ARFRE wol AU § ALE FAANY, F
3 Az ALoe o 597t A ¢ Ade
AL ¢+ AU

Felo NeAd Eaayud
o AAE =MW e
2 o] HEHDFT)S 443}
o Fig. 1oM #AxAde d P HxE
(x(1),5(1)) ol sa, 7 & Yoo A=A,
P, 2%E A P A ANARELE AT 59
Zolg} #ak old, ¥ w(/)S T3 2ol F

s,

wW(l)=x(1)+j¥(1), j=V—1 1)

L& A=A AA dolet 3, theol YPTeh

wll+nl)y=u(l), n=..—1,0,1,2,.. (2

Fig. 1 Closed curve of contour function, «(/ )

gy, B w(l) & 77 L e Bas F

NgGolH, £ A4E & e 2ol

Fajo) FEE XWHQ F Aoh4l

wl)= nzwcn exp[@] 3
o714, Felo A&l AFse AF G T
B el & & doh

C,=+ OLu(z) exp(;@—””—l)dz @

o8} FF X
Flg 29} o] JAHe] NAQl Aoz ZAkS)
W, 4 @ dey ez Al

L —j2mnl
= Annt gl( b1 — by exp <__L—’f

o714,

| ©

lkz le Vl"'— Vi—1|’ k>0, ZO=O (6)
Ve~V _

bi= | Vieri— Vil ” |Bu=1. @

A4 )9 GFa0) wae 4 @ 2o Yoz w1

ol A%A Fehel A5 oAl A48T 5 A o
‘I"“\: ]/ Cn-/] N7H/] TE—)': }‘]'—9-6’]-7(] 0)-——1 6-1—9—
L2} LHOH}\-] th2-3} Zo] ZAIA AMRE 4 9lch.



H| gt HdAekE A A 24 A A 3 T (20049 69) 255

Fig. 2 Polygon of N sides approximating the signal
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Fig. 5 Oversampled experimental signal (left) and fillered signal (right)
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Fig. 8 Signals when a tube defect and support plate ring are separated 6.5 mm apart
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Table 1 Comparison of storage spaces for the
case of Fig. 8
MEsZt S | MEZ7 B2
=TS <
lolef £ (ASCI) ®inary)
Al
AsiaE 250 74 8.05 KB -
e E
. 82 7H 266 KB ~
AN
36 7H(M=18) 1.13 KB 0.296 KB
XMEE2ZE | 20 H(V=10) 0.644 KB 0.168 KB
12 7 (M= 6) 0.388 KB 0.104 KB

Table 2 Comparison of storage spaces for the
case of Fig. 9

Hole = | B3 82 MBI gu
N (ASCl) (Binary)
A
gaps | 29N 868 KB -
Zelz =
EA,L 99 7K 321 KB -
=N
36 M(M=18) | 1.12 KB 0.296 KB
MEBZE | 20 HH(M=10) | 0.647 KB 0.168 KB
12 7§(M=6) | 0390 KB 0.104 KB
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