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Applied Research about Enhanced Image Processing Algorithm in
Contour Identification of Circular Online Processing Parts
Bian Peiying, Xu Ping
(Provincial Key Laboratory for Surface Engineering and Remanufacturing of

710065, China)

Abstract; For the production requirements of the on—line inspection of the round parts in the processing center, and the problems of the

Shaanxi Province, Xian University , Xian

redundancy and error drift at the existing contour identification algorithm, this research using the Opencv library computer vision, which is
based on theoretical and experimental methods, selection of circular parts with hole as the research object, through CCD image acquisition
structures, image processing software code debugging method, have developed a set of practical image processing software and hardware of
the system. It is verified the reliability and accuracy through parts of the image Gaussian filtering, contour enhancement, Hoff circle detec-
tion, size calculation algorithm processing, such as the final curve parts size accuracy to =0. 01 mm in image processing technology at a con-

tour recognition of a multi— contour and curvy part. Simultaneously, the software development of integration environment use Visual Studio

2013, and the programming language is in C + -+ language.
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void GaussianBlur( InputArray src, OutputArray dst, Size ksize,
double sigmaX, double sigmaY=0,
int borderType=BORDER_DEFAULT) ;
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void blur(InputArray src, OutputArraydst, Size ksize,

Point anchor="Point(—1,—1), int borderType=BORDER_DE-
FAULT) ;

SR .

DInputArray A src S8, FonfpAb B IR B4, @
& A Mat 265 42 .

@OutputArray 258 dst 240, FonAE BN RE HREIG,
TR A AL B IR R A A TR B RSE R R, S TR IR —
R, — AT ISR Mat. . Clone BR %, DA AL B A R -5 0 B
N R AR L

@ Size KR ksize %, £ ksize. width FlI ksize. height,
53 0 2 BT R g R R il AR T R B B A 0 A A D

T N R LA — A (ER AU IE Ar B 0.

@Point 2% anchor ¥, # A BIAZ% Point (—1, —
1o R BRI LURRAR Fvote i 0 408 2 R A7 il e Ak 1

©@int 288 borderType 4L, A BIA{H BORDER _ DE-
FAULT , & AFHELH,

P 8 e 7 =T 2 0d A 15 R A R By O AR AT U, A
W SCE A SIS L T 2, R A [ i 9 O O AE AL BEA iR
SCHTITSE B T AL 28R B 22 53 5 g v Ao i O A4k B 9 IE B THT
TAFH IR BEAT X L 0 B u T =, PR T R AL
AR 3 ZE 4 iR,

T b 0 b 47 {208 5 R 0T 20 e ¢ b B ) I S TSR B AN
ME R, PRI TE IE T A RO AG I P R L T B e 2,
T BF X A8 SCRT IR T I X6 5 oo 407 U B A T I A ipt e

Clone B8 #. DATE 4k 21 A U8 5] 5 O 468

- 1
" ksize. width X ksize. height




« 118 A ML a5 P

% 26 &

(a) IETSSE IE B2 (b) IETHI o 407 98¢
PR3 S O T SR R L

(a) R EMEIEBE (b) S THI ¥ 7 9B %
A AT K PROCR X

JH e 0 s
1.3 SH%iEE

FENE T8 W O e TR S % s A Y RN R R
FHERERITEE . 28 BIR M 3X 3, 5X5 B e #: 47 X 1L
ACREWE 5 TR,

(a) 3X 3R

(b) 5 X 5 %

M 3X3 m AR B 5 X5 B AL SR B PR HEF
A 3X3 R & . 65X 5 A% i Ab B AR B 4 —
86, Wi A 5 X5 M AL HEAT R TR DY .

LR LTI AR SCIE R AL 3 R 25 SR A U B O 3K o 2T O
B Pk I I8 BB AR /N g 5X5 i % .

2 FHREBRERBRURERSTEE

TEZ I BUE B G B, FBRAE W RRERT .
XAERERE L0180 R T T — 2 B 5 B F B L K R Ak
B ER, WEMRBEROR LoRE . BiAk #SE /) B R AL 15
SRR T DRI U LB A s R L R Y s
W Zb xR R Ab BUS LT AR T . SRR T AL B
BRI TIRIET 2 mihsg R REmtE. EEGE
ANREE IR T HZATI A . NN PRI G A T 5 2 2 T 1B 1R
SRR — B SR SR i TR A — B SRR — B § R
R MR S A A BT L 25T T 9 0 ) T B ok e AR A 0o 1
RN A 52 WA, 3t TE R AL B 6 A0 HE AT 8 R B IR 5L
P TE
2.1 BER#EIERE

TE AR50 BRI AT . A SR SR BARIUT diok . F R
HH R B B A 5 PR TRAL RS RO I BE LR AT A AL BE L X B Ak

TR 9 0 BE e 15 Hh 1 8 B A Y {5 IR AT MG e . B B R S Y [
165 JFORK BE AR B4 EL & 6 s . € Opency H, #2445 JF
KA IR AE 1 B B W ANF

void addWeighted(InputArray srcl, double alpha,

InputArray src2, double beta,
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void HoughCircles(InputArray image, OutputArray circles,

int method, double dp, double minDist,
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int minRadius=0, int maxRadius=0 );
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void draw_circles(Mat &.image, vector<<Vec3{> &.circles)

{

for( size_ti = 0; i < circles. size(); i++ )

{

/ /BRI R0 A R

Point center(cvRound(circles[i][0]), cvRound(circles[i][1]));
/7B AR,

int radius = cvRound(circles[i][2]);

int & tmp_radius

Vec_int. push_back(radius) ;
04 RN R
circle(image, center, 2, Scalar(0,255,0), —1, 8, 0);
circle(image, center, radius, Scalar(0,0,255), 3, 8, 0 );
y
return ;
y
A LW draw _circles O AHANZE 1S HEA
R R R . S A S U A R IR R A iR B cir-
cles Z8, AR EERICR KNI 7 B .
2.3 R~Hit#E
R U M e — A OB AR LR TR & LR R i R
o BT IE R KN SZ R R Kk BE s R I i B R AR 25 1Y
WA AR SOR I AT R AR T . BITE 5T 45 48 30 12 /Y
R iR Y J& 82 bR R He 58 R FO R FEAUE EAT 3T 3.
1T R AP R A8 R BB AR G B R R 4 b T TR AR R



% 3 WidhAE, AF . R A5 A IR T A 2N T IR % 0 R R U A i - 119 -
B B 368 3 K BE P A5

(a) IETHI$E K &
&7

(b) Je i 5 % [
48 JE A D 245

2By circles H Y B AMIN A IR 8 8 15 K SR B4 LU AUE B
FoAl /R R AR 65 BRI ok 38 5 b HU AU IRl 5
S PR/ B B e R AR . S BRI R B R AR Sk 5 I A
R S o A E . — AR E LT .

3 a—E‘A AR

B AE Visual Studio 2013 £ RHBEH L F & F FH
T MI‘foLﬁﬂfFJ\-i)LT windows T 1 P 22 B F . A Ul
TS SOREEME, U B . B BoR
TS, A 8 R, AUUCA B RGe ™ A ErRCR .
TR TAE, TR EHAT T L 8E, Wmm b R %, 45
XA A BE A A M AL AL 55 .

SMEME:E(am)
FOREE

B (am)
R

DB E(om)
OB

AREES  TOm " &=
TARS

]
Ty

o

)

&8 Hm ULK

X224 CCD R4 Sk 2224 T LK 3 4l 46 41 A1 7 1A
. FBFECE B, DURIER R E . WRERE
P LAERBOT : ME4m LTS TFE T LES B, F
MEEEIWE L, AR TEFEEREmTG S, L TREA
T AR $E 14 S B AT X 32 R A AT SO I L O R A AT SE
) TS B P % P i s P % P i R AR i S B I TR 2 R
R AT ERIMGOREE

R S MIRERE T, RETKME “EBRBBGEL”, W
BHZ B R E 0, JE P S IR %M, X —
20 1) S o e TR VR A5OH DR A B A | 1) 4 SO e, TR SAL B
B D GO R i AR . R 3 A3 I8 (R H 31 19 & Opencv FF
U5 FE 1 cvLoadlmage bR K, 1% bR ECH T A SO P B2 LB
BAWNAS: EBEBERRSC4 . BRAEERAE 3 AS
WP, H—FEAKRT 0 S Hnt. D3R o K4 i
NZEG s B ZFie ANT 0 S E . DURIFIE 24 5 o878
B 7 RABA B s 5 = A E A 0 BF, DA 5 3 R B B % 1 5 3
BN . UM% BV B S &, A SO BRI B SR
£f] front_image Ph K reverse _ image SCHF e, v 4118 0 14 1K
R T IX WA SO, i TAY ii%mﬂﬂ’]ﬁ{imﬂ
K E B G HATA R, BT AFER A BG A @ E R & S48,

XN 4 D A B VR B AT RCR QBT 9 v 2% 38 40 15 B R
Pl A g IR 5 T it s B BRSPS B, IR e R B
AR KU R . G R ES RN TN E, &
WAE T3 ROFZ BRI 3 % e 1 v 5 AN LR 3k B33 R
I AR K -4 35 8] T 0. 01 mm,

& TmenEs - x

SHeRE(cm)
225

HOEHE(c)

0.41
B E(cm)

SRR

TR
92 0
ik
[ew

-]

B9 ER AL MR L0 s A7 45 R 1A

4 B

s =A

AR SO X A A= 77 1 3 5 R RS i T A A R I R R
HAR AR TE 22 51 BEAT B QA B0 A5 5 B 4R IRAIT 5 o 3l i o [
4 T4k BE A T AS [ 9837 SR BT 5, 2 M RIOCR BT 1Y
JruE R, IR T R R G SR Sk . Hough B A9 A1 4R
ik BBILMEE R R . 85 FE T MFC 4R R HE 28 T &
TAHRL A I AR Y, BT TR S AR R AL T . % R Ak
PR CCD SRk S B T 7R 4in LR R R 4R . &
Je 38 5 2 P R Ak B AR SR A A SRR T R R R I R T A
JF BRI A o R b A A% M A R

EESS ¢

(1] 0 . v %, WM. ST 5T G AE RS I
% [J] AN 2], 2009, 30 (10): 2039 —2042.

L2] s fhmy, R kL, HKF, 4. Tﬁ:RiLLJ@T T84 Ak 2 5 8 R
E’m{ﬂJﬁFé LJ1 HRHLRGRNT, 2011, 20 (9): 248 - 250.

[3] BKEM . AR, %TH%@MM%EMM&%Q{%&W%?}E&i+ L1l

R S8 H . 2012, 20 (1) 38 -40.
L4] kfEfE, B gk, 2 R, 45 3T RGO 3 76 2 230 1R

A U] B )% B R, 2016, 32 (6): 574 -577.

(5] skiE . ML BRSBTS 58 [D]. R
AR, 2008.

(6] H/NE. BT EGPHI M E AL RSN (D] 2%, 152 Tk
222000,

L7000t 8. BT oLl o8 i Z i1 i R e 8 5 (D] &
e WK, 2014

(8] Brpi. BT EBGPHIMEMAEL AN RS (D). ¥ LR
BH R, 2016,

[9] Zhang Wei, Liu Hantao. Learning picture quality from visual dis-
traction: Psychophysical studies and computational models [ ]J].
Neurocomputing, 247 (2017) 183 - 191.

[10] Arun Mohan , Sumathi Poobal. Crack detection using image pro-

cessing: A critical review and analysis [J]. Alexandria Engineer-

ing Journal, (2017) 1-12.



