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Analysis of Modified Impact Echo applying Discrete Wavelet Transform
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R (SYNOPSIS) : Impact Echo method has been successful in detecting a variety of defects in
concrete structure. This study has the objectives to show important aspects of applying the Discrete
Wavelet Transform(DWT) to signal processing of Modified Impact Echo(ModIE) Measurement
systems and to the understanding of the seismic wave propagation. The data of ModIE were
processed by DWT and compared with the results of conventional ModIE Analysis. Although it is
inconsistent in the evaluated thickness of concrete lining, the DWT provides the features of
separation, synthesis and de-noising in the original signal. The application of technique by wavelet
was explained numerically with ABAQUS and performed experimentally with a real scale model in
this work. Further works on the possible ways for creating new mother wavelet are specially
needed for the enhancement of seismic signal analysis.
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1. AEB

ARk ALREE OiERe] A -9 AP AEE AFHE oj&stdq AY R HEHI glon, AEUFH
HE A Wdz st ol Are % - AL Fo wWEA ALy dl A5Y soldte YRS =
717 =90k A2E GFINFL e N3 E Y Sl $Ud FRE AU AHdA 2 E@Y B
2AAE AYUA s Aot olatglolEd W (Discrete Wavelet Transform)& shubel Azl disldd, 2 2%
2 (Approximation)®] Hi F23 A Jd(Detal)S Hetlles P89 F 4902 80| 753tk A4
dolER AFE FaeE AL MEYo] A&Hold ng yx sty Jou i) HE 2HRE~AF
A5 5ue AT AL BFoR FAH3E oitEtd /del(digitalized)E 9R 3ttt o] & g
o] &3 (Continuous Wavelet)9] jAe AAz Ads] B AJFS WEd i ARz ¢ B2
S H olgd o] F2 22 HUEE A= FHE FUA 4 FE Y 5 e HHE A HA
o) Z17o] Bl2 o]4t o] Bl wiglolt}. o|itgo| B W] ol HYTE oule RBHEFA UEFHE g F
Aoz FEE Y NI E 29 AFF(dyadic)rttt 53 T34 dig UHE o] &3td s 13k Az
H ARE BAso JoEE AS5E 49 dH9 A3E st oy E dFoE ojatdolERE
83l FANGI|Yo 2 P 4 ASE 5L HIYEE el Edo]ER(Mother Wavelet)S A4
Fofl A5 E BFAsted Bt AUE AHE dux At B, ANV F4E 2HE TE2F F Us
AEANE7IY Y A3 A ot HolERE HEsto 1 AHEH S FristuA vt +AFHNEEL 3
o] 7hlol it F )9} ZAXTIeA AZE HS5E WYY ARA0e9 AHEYRE o|fdto B & A
459 Z2HE =& 71 HoltH2001, FH7)% B).
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2. O]AF Sllol =& t &k(Discrete Wavelet Transform)2] &4

ol & W % %—1’6—4 2ALE WA, o] 2A Y] i3] A wEt S olFAlFII, AEE
o] RE Azt s A& AXAE ol g oit dolEH WMEFL ojistd Al
ZFolA 29 AFFw }‘4 -ri}-r«] YHES 0|83t U3 EA43t= Wyelh & 1FHE B4 ¢ 29
A5 wde] 3told A(high-pass) BE AZRE o]&dtq HEE A "‘i«] A é’é
7, 29 Ag5 WdY AFHTE FA8] 3 29d2(ow-pass) BH A22E FHAAZ AL
e #oz o] BAsAE 459 AAS 4AE veidE AR wE FAHE A5 3§
Lo o3 wWasz:, 2AYU(Scale)e dElojAde]l UEE T Adef(anti-aliasing)] B 1 °13
(upsampling)® & W% (downsampling or subsampling)ol 2l3] W3} cHRobi, 2001, &%, 2000).
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a9, 1 o}t goj & wEe) sid =(Michel et al, 1997)
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aute] Aol oigh ofdkdlol B3 ML . 1949 22 J[EAH HAL YA "k UA, Ase 2%
e} 3lo] B2 HEE FHst AT Tl He FEH FAT 42 S YElle FEeE
i AlZe Z7HE w& 2AYd AIHE AFH JROZ o] REol &AHA ulx Age EiEt FEY 4
2o} o] Holulgs A9 Zon A AFL ¥ 2Ad AR dFste AFg o "114 A5t
43< Jehiy E"a]-—] Y oY A2E 22 F YUEE = FEolH # UK Michel et al, 1997)

olgA ste] AsIt F 1Y 159 gh(subband coding)o.Z ZEFHEZ AAE= dHE e Mere 9 AE
o] 287k & Rojtk old EAAHE AA3y] sl HFY olFddE g MEHS sHAE g MEHolF
e HeHdE ’:li FolA u) 28R g WEln 5 WA @S st A5 AFE e Fole WY
oty olgt= g u) Azt 09 @S FHAIIE dAEYE olfstd df HMEH AEE 4 s Wiy
(subband)®] A% AAL AAG o]Fd ThA]l AT = Yk o]AL oA HolEY WFe] EHJo2 E AF
oA I3, 19 AL BHE3E aY. 29 FL oit JolEY WEe] tFyHE £A4& AAEA

o 24 (Multiple-Level Decomposition)& ©o]-&3 7]&9] A% HopollAe A7+ 499 Fag Y&
(ko]Z, 23 BEFAA, Ground rol)g AAS T, B} 43 AsoR NI E ANAste @dute] )4
Ag3tuat P HA, 2000).

3. 2% o4t ¢lo]2Y W) tEHd EAS Molx ok AAY s grEe Agzz Iyl Matlab®
9] 94=$ FHog g “wavemenu” ETE o83t HAl AT 4 glew, 29 . 37 o] EHUSE A3}
AY Aol 75t AFHE Z2aPd 78 F2RE ¥4 Jed O AEYT o AEHE Hges o
A 38T = AEE Hodrh
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2. 2 o]Al Yol sl Wae] thEgd A9 g =(Michel et al, 1997)
2%, 39 W&e g Zuh g AEE o4l ol WAL £ B FusE FHNIIE 2o
Y9 £ FH5E FHA e dolulx HHE ol &3t BEJ o]F o] T 459 }H‘—“; w27) 9sto o
& AZgS Syt R WA BYe ZHADS oA 283 O AEHS BESE F A ZHAYY

A WA FAg AADYE EMETE olggt Ed t"ﬂ(decomposit:ion% 538le] golEg  Al(wavelet
coefficient)& T3t = ol AITE FHFEZ Uy ¥ AR 22 YulE Yol 4 (218)2 18 7Hsetoh
oj9} o] de] Az Fed HdolER AFE HHo QE} ojFofl, dol9 Futy HES AAA o AZ

st EFe AETE AR F Aden 2 2) & 2o E?ﬂ%‘:} a¥. 39 AAF-E(Reconstruction Inverse
DWT)2 dlolE8l Al FoA A Adz B8 D) 88 100% S3NEE AA(De-noising) < 203}
o D19 gl zerogtS W AEA AASH HAHY AZE 5 Fop AES A &5 Asvoz gAd
A& Yedd,
Signal = A+ D, (la)
= A,+ D+ D, (Lb)

Synthesis Reconstruction Signal = A,+ D, 2
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3. fites HAMHIHE 0|28t Oj& SO|=H &l

ZAYE FZE £ & d79 5§ AHA Hrke] f8td e @ 84 s T2 a3 ABAQUS
olg3sto Ry 1. 49 Zo] HHE AU, F 61,969708 249 62660709 APo2 FA3%
gul & oz FAHEL EAL pie &&= 32%1’0/56(: Fols H] 02302, HiAlHe HES 43 E2aYE
sl Adn £% 100m/sec, Eobg ¥ 0332 &S Rdslgon, o vre] wAldo] QIS & 3iyuy a2
YE & HAe FEaLE HAIAT
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D A, 19, 59 (A)¢ 22 A9 B ATYY AEE AFEF
2) oldg AFE A7 = O FAY, B2 B4 g d4Ert o 2 A% wet A
2ol &S AAITHB).
3 Az FGY ANF FAA B FoE AEL 2992 UEHE o]fdly, & Fug HEL dlojda
€ o] 83t Az I AR A2 Ut ojFd] Fa gidE FY o Ao F& 9oz
& & glom ol Iy, 20149 o] ojat dojEH WA gFdd AL AAEY Hol2¥ AF
A FHC).
4) o)At golEge] /1 E EAogE oja gojBoz B A3 AAL JEE RES JAS UA
#H(Threshold)$ A3t De-noiserlZl Fo AZE G & 4 grhe HoltkD).
5 uiA o2 NEA BAEE AEE Fd HEE 3o FH5 JRE)LE FHL W 5 Fas AR
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