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Defect quantification based on super-resolved ultrasonic image

FAN Chengguang, YU Sunquan, GAO Bin, YANG Lei
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; PC-MUSIC ( phase-coherent multiple signal classification) was introduced to study the defect quantification based on the super-

resolved ultrasonic image. The ultrasonic array data can be collected via full matrix capture process, and pre-processed in time domain to extract the

scattered signals related with defect. The scattered signals were post-processed by PC-MUSIC to obtain the ultrasonic image with super resolution.

The ultrasonic image was analyzed to exiract the lateral cross section, the —6 dB main lobe width of which was defined as the assessed length of

defect. The experimental system had been built, and a block of Al with a 10mm-long slot which had been machined was chosen as the tested

object. It is shown that the PC-MUSIC can accurately assess the length of defect with an error less than 10% when the proper dimension of signal

subspace.

Keywords: defect quantification; super resolution; ultrasonic image; nondestructive evaluation

TP R4 o TR ARG — i 25 37 AR R I 7
W, LA SRR R AT (045, LA P TR R T 4
FNEh AR AR I A 5 % HURR PG I 7 A L
ARG SR | e 5 A2 i 0 e 5 A A i
SETT TS 3 W A . R 7E kB Ak
AT, )T A 0 B i 8 P R Sk HEA TR, 3 5 LA
A S 1 B S M o BBl By R 1 3 7 5 2%
o T DA IR A5 32 FIREG0 LL J Bba
AREER 2RI, S BUE 45 00 2 R R
9, T T 75 A 45 o I U 7 P 1 e — oA Ak
R T v 2T A P R A R A A
REZTEMZ AR BT SRk 4
Tl AT Y LA 0 TR S 7E SRR
FRAT, 222 PRI G SR 25 S P 24, 7 A
P RS LR 5 ) X 4 g — 04 fh, G

« YRS EH3:2021 - 06 -30
BEEWE : FHR A ARSI H (61601489)

TARAE Bk v Il R A, IV AR [) 9 4 s 2R AT
E S BIB AR . T B R BEAR B 52
S, 30 (0 P i R B T vk AR R 7 [ 571
B o 20 IR R e R AT 2 — X B e Al
EARBGE S IR 5 o AR B E AR 5
AEFR AR A, 43 2 6] i R g
1 3 BT EUGCRFAIE FT LA S S0 B0 Xof G AR [ A2 B2 114
VAT, BTV (95 T A MR I SR AL D505, X
R EEM B RAEAS

A P RS e S AR I 4038, 5 L ) IS AR £
ARUFERHAR GERFIHLAR " 5 PR
FARM S Ay BEA TP R EG A [ R RIS
AR E EHARSR R, € O UR ZR GE X 70 A AR A
HARIORES ™ o R RER A 1 535
RS2 B P R S PR , T8 T ) o D 3 R

EE R SR (1985—) , 5 I Eg# £ A, il 181 , E-mail : chengguangfan@ nudt. edu. cn



- 188 - EZ VIS AN 4

544

SERTCEHRRBRE A0 (5 2 CRIRSF /N T A i
BAC) o B, A B3R D7 e A Tk AL PRl
THBUR T HERAR, S EGE A ERBTEA w , BE
AR . S 1 AR — ), Bk P[]
S I R A S BER IE EAS B ST, H AL
FA AT 215 5 432 (phase-coherent multiple
signal classification, PC-MUSIC) J5¥2% .

2011 4E, Asgedom 4 1 K #2 1 T PC-MUSIC
BCAG 5 %, 5 L 52 B 7K R e AR AR 45 4k H
bRl . Huang % 78 B % B vp M 1 1%
SRR BEIT Y AR L MR 7, $2 %5 1 PC-MUSIC ) 2 fi7
A S WSS RV e A 8 U e
B AR PC-MUSIC J5 6 %] 50K H AR B9 U8 E 7 o
SR, T2 S BRI I, B f 18 o & B — s R
19, TCEA R SR B AR AN, 760 ok e A 2 7
AL B, 1 — 20 SR IR B RO S5 G B {5 L, A B
THERRPPAN B BE Y™ AL, i B2 D X it
BT ERIER WP 4RW T PC-MUSIC J5 4 4™
JEE FUR (BRSO F 7S 1) g ™ o R
&, 2 HT BT B A I R GBI
PE— 2D WFFE I T 53 PR3 P R B ik 7
Bio P, ASCFZE R WEIE B A0 3 0 i 55 B
P AR AT R AE 20 A, S B s B Y A
A

1 [RETE

ST AR P R G BB AL T 15 R
ANEEE T FoR, B PR R R R . 2R
PERE AL 1 S B0 G M 1, e iy NV
BT o BT RS 00 A, B SR K
JER LOR T B ) 8 HARE M B o

e L s
- —> BAf a1
Rrx". Rrx o r}x l
s : RIS
L
fRBE EAL PG

B SR
Fig.1 Flow diagram of defect quantification
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