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ABSTRACT: Accurate inspection of the feature parameters
of the blade is a pivotal step to conduct the performance
diagnosis and reverse modeling. To improve the inspection
efficiency, an image-based parameter inspection method was
proposed. First, the skeleton extraction algorithm was used to
locate the middle arc of the blade. Then, the middle arc
function and the blade thickness distribution function were
obtained by the 3-order polynomial curve fitting algorithms.
Finally, an optimization algorithm was derived to improve the
inspection accuracy. Experimental results show that the
proposed image-based feature parameter inspection method
has high accuracy, and the relative measurement error is less
than 1.5%. It provides a new solution for the rapid and
accurate measurement of blade geometric parameters.
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Fig. 1 Steps of the proposed image-based blade
parameter inspection method

1.2 MRIEBIRE

70 BER IR SR N 75 25 25 FE DN A FE RN g
BRI ER . B2 SR I R R N
Ay FTEFNLIE B HER A uxy, HBMEEp,
75 B ARPLEE d (1 BUG I B RE S o T 573 . 3o
PREE d > H A5 ZUAH B BE 25

o= d/min(u, v) (1)

Ho<id, MAFTEMPLZEGER: & o>,
W) 5 P LA B = MR AL . 7R — 5 MLEE
T, MRS EEORE S, EURHTHR 2 PR
&SI K
1.3 HAEBRRALE

N TSR R E AR EE, ERT S
BT T B AT AL B, BRI E AS A B
FRFAERE SR, LA HER u x v B UG A B HE T U
JEAE R TR NG ), Hd G, ) N EG S, R E
T JHMB R AL bR . R B T I 381G G, j)
HEAT B e 7 b B, B S 1 B (G, ) d it 5
QXL AT IG5, DR IS AL A
%13, ).

f@i. j)=afc (. j)+b )

FH a A b 43 5l g ik B R R 5 BRL R S R R A
¥, AHa=1.2, b=30.
1.4 MESHENE
1.4.1  FRUERERHEEL

P 2R A P 7 A i E 2 P 28 2 0K 1 0 = 1)
HELRIUE . A SR A Canny 570t i A B4
PO B ATHEE . JEIT B A 2 B b 7
JIVEE R KR, XA GRS B FLIR i
TR, DR BB A A% B .
25, RABKINEER B2 I% SR B T
NGEAE BT IE, RESREBHFAMNEREER,
A, Hf e R™2, Hrm e R st ey

AR SR FH B $5e K A 550 JB 12 B AR S it g vk
N BRAET RS BB E R BB N
fQ, ), &G, j)H HARm Y 0 5 7E X SR
FEDHNLR0, F KA ERR B 2 Fis
(17 3x3 T LU £ (i, J) HEATHHE, ARG 2LG, )
LA 35 1) 8 M5 2K AN, G, ) A A o 56 BT 2k AT
FEHL

AR F (L §) AR 8 AME Z N, (1. ) 1)
EHHN0, MFIWAR R G ) NE S AL WA 2()
Fime Rz, WHWERERSG )N, Wi
2(b) I o AR R ALGL J) ATH AR 38 8 MR R A
Nq (i, ) P IIMEBER LBA7 O, JUHIR &K A G, j)
NSRS, W 2(c)Fin

B2 HEA. AR EX
Fig. 2 Definitions of background point, internal point
and contour point

142 WESEYESE

PL 10 mmx10 mm K/ (1) 1E 5 AR A R~ 2
%, @R ARG I SRR, TR
AR R I RE,  ANITHES H RO S 4



108 ENEE: —METEEGHRSEIHESENET &

Vol.45 No.1

1.43 MHSHGE L

I 7 2 5 PR 3 BT o, 5 LR T 1 A X
i, itk Ay . B34, 0,0, O)H
0,(0,,. O.,) 5 BIAM F . JE4FL: RAIR, 45
BUART. SRR R LART. JEZE I ) x
B PR BT . o ARk iE N 0,0 o Fl a, 43 K
Hp R 7E N IR R ) R S xS, g
S LA AR LAT s O e Ruw 2 5 A1
P55 K JEEFEE AR TR R B0 R 42 s P, R RO
O, % O e F XA I B BY; T Iy b g LR M y 11 5 ir
By T ARTEIE S T I x Bl BE B

)/

|
|
|
|
|
|
A
OI’ RT

NI
[AS %

B3 AR
Fig. 3 Feature parameters of the blade
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Fig. 4 Skeleton extraction for a blade image
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Fig. 4 Software interface of the proposed image-based
blade feature parameter inspection method
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Fig. 6 Preprocessing for the turbine blade image
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Tab. 2 Error analysis between the inspected feature
parameters and the standard values
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Fig. 7 Comparison between the original and the turbine
blade reconstruction using inspected feature parameters
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optimization
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Tab. 3 Error analysis between the optimized feature
parameters and the standard values
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Fig. 9 Comparison between the original and the turbine
blade reconstruction using optimized feature parameters
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