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Infrared nondestructive testing of cavity defects and PNN

recognition and quantitative evaluation

Zhou Jianmin, Fu Zhengqing, Li Peng, Yang Jun
(School of Mechatronical Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: According to the less accessibility characteristics for the detection of defects will result in
detection ineffective and quantitative inaccurate. The study focused on the subject of aluminum plate,
based on infrared nondestructive testing technology, combined with principal component analysis and
probabilistic neural network (PNN)on the normal area and three kinds of cavity defects area for the
recognition and area of quantitative evaluation. Firstly, research during the cooling process of heating
aluminum plate , the initial characteristics were obtained from the sequence grey value of normal and three
kinds of cavity defects area on the basis of sequence infrared image. And the principal component
analysis was used to extract initial characteristics. Finally, combined with the probabilistic neural network,
the cavity defects were identified and quantitatively evaluated in pixels. And the support vector machine

was used to carry on the comparative study. Experimental results show that the evaluation accuracy rates
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of the normal and the three kinds of cavity defects area were 99.6% , 97.0% , 94.7% and 93.0%

respectively, compared with the evaluation results of support vector machine, the proposed research

method has higher accuracy. Research demonstrates that using principal component analysis and PNN,

based on the temporal characteristics, to achieve the effectiveness and accuracy of the cavity defects

identification and quantitative analysis of the area in units of pixels.

Key words: infrared nondestructive testing;

principal component analysis
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Fig.1 Aluminum plate specimen
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Fig.2 Sequential image after gradation

2 VIEFHEREBUR EER S 217

2.1 ¥IERHFMEIREX

X FINAEA BTG RRAE | LA DK S5k Ay B4 ) 3
PARUE DGR A AR B A A R0 . 175, 7ERT
J7 AR R SR AT K BE Ak BRI K B R IR
PR A BB 1 KN B AR B, 45 A R IR %
1 R R A REA I X8, 120K U R R /N K 180%
150, DIMRZE R/ N 180x32 1 X A Ky 1F 4 Xl
SRREEARCED, 1 P AL A 90 mmx16 mm ) 5 HE X
), PLA B, N C AFLIR GRS I ZRkE A X Hvk
W T DX S AL i B DX S 4 43R 5 A X
Horp LI AR R T 45 48, LR X R4 R 5 A4 3
W X, 5 —F XK R R Ay By B CY), IE
WX 5 AT XIS ER RN 0,,0,.05,0,.05, 5%
ST T R 5, RIS/ LIR 22 | R
FH AU 18 7 2506 457 IX 0 B T I B S Y A T
MG, IEAERLA LR 1M 30 s SE— K
{8, VI AAEAR BB R FHE o B 3 o IE 5 Fl 45 2K ik
BT 5 — - DX KB - I (E LA 42

X F AR A BT AR R AE PR I, MR R s R B
PR, DLGRIIE T AT AR ) IE A 5

250
* Cu
Q
2 -
g A By,
>
2
O A4,
* OI
0 L L L
0 5 10 15 20

Time/min

Pl 3 1E K LR ke e DXl JBE {1 IS o ] 72 £ e it 2
Fig.3 Curve of gray level values of normal and hole defect area

change over time
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Fig.5 Results of pixel identification

IR i B A5 2R 5 T AL (0.25 mm?) 15 IE H X
=SB X AP TE AL, 2 12 2 43 A I ke

ASFI AR T FRE B PTAG 0 45
F 1IGHEAEE TR

Tab.1 Quantitative evaluation of training sample

Normal A B C
Number of _
. 5760 201 113 55
test pixels
Test area _ o or
) 1440 50.24 28.26 13.85
/mm
Number of
identifiable 5754 201 112 54
pixels
Identifiable . _ o
) 1438.50 50.25 28.00 13.50
area/mm
Correct rate
99.9 100.0 99.1 97.5

of area/%
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Tab.2 Quantitative evaluation of test sample

Normal A B C
Number of .
. 20133 201 %2 113x2 55%2
test pixels
Test area o .
) 5032.96 50.24x2 28.26x2 13.85%2
/mm
Number of
identifiable 20 051 390 214 103
pixels
Identifiable _ _ _ . -
) 5012.75 97.50 53.50 25.75
area/mm
Correct rate ;
99.6 97.0 94.7 93.0
of area/%
SRR
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