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Thread Recognition System Based on Machine Vision Technology

JING Min

(School of Mechanical Engineering, Shanxi University of Technology, Hanzhong 723003, China)

Abstract: Thread angle identification is a common method to distinguish thread types. Traditional detection
methods have many disadvantages such as low efficiency and high cost and gauges are easy to be abraded. The
needs of high efficient development of modern industry are not met any more. CCD is used to obtain the basic im-
age of thread. And the thread contour is analyzed through image smoothness, edge detection, binary image pro-
duction and contour hunting. The thread angle parameters are measured and identified. The measurement meth-
ods of thread angle parameter using machine vision are discussed. And a thread recognition system mainly based
on the machine vision recognition technology and integrated visual sensing with image processing system is de-
signed. The feasibility and correctness of the method is proved from theory and practice.

Key words: thread angle; machine vision; edge detection; contour hunting; recognition system

BRECAE N T HURA Tl 525t AL
BREURR A RS RS BB IR LSS . RS
A 1 DX X A IR ORI 14 T B, 3 SR
FRIAA R 60° , EHRLUF B by 55° , BT BREUA LAy
300, AEGEIREURLIN B T 508 CRAR A
i, N A 32 PR DN R R R . FE ML 3
TR i O BRI e R RN BRI 2
RO LRSI . A GRS R T2 2R AT PRl
Jik R LR ARk ORI T A B 3, il
W RGORHIREUR B AE H B N K5 &
JH B I 35 Sk R BUAR BEA T i 5 75— PR S

W#s HEA :2013-06-08
E LA BV T B RMIF L 4 ¥E B0 B (SLGKY 11-04)

B V5, e A0 LA 3 A 00k LA A B
NSH TAEEE N TR RS AR R A
Z BN FEFEIAE ), AR, A A
oy, R AR T ELAS DN 45 SR A2 AR IR, AN RE
PEATAELAGIN , F2 i I 8 30 2 S EORECHATS , A 6
FHBYBRSCR AL 5 AL, B2 e KRG E , B ML A il

HLEALIE AR 2 22 HHDE R BE TR PLIE
Ak BN R BB A ACIN X R, FH XA GEHLAR
R A LA T RERS AR MAGIN , S i T AR 730K,
T R B Tl = R S SR . XL AE IR

YEE B 5 (1978-) , 22, BRVH U A AL, PRI, S SBT3 1] S LA oA 0 o LA L.



$5H

SECIE T LA LR RIREU R ¢ 7

BB — D4R IR BB A AW 2, #A
AR S ST 1, HLA ORI, R al AR 5 28 A 47
MRREE RGIEE, ARG S Tolk A S LB HE
IO, FEBRSE T A e iz I

1 RERIBRAMK

HHTEC 7 P AL BEBR G I RSB 2R S
CCD gL ldeds RER AR DLl JTRE T R R
BT RNLAN . BAR AR LR - ot AT
AE T H 2 BBE (R {BOR SR PR, LR R /b Sk
PO, AR5 i CCD RAE KGRI i [R5 R A
RAEATHNLAF AT BT R A TR AR B
PR SCA 58 B, BT IR S L 28, &
GeLH AN 1 TR o

)]
i it 2 I
SN IR IR IR
= Il = Bl = I =
4§ ! % + t
2

Bl REEMIER

R FEALSE IR KA R S8 . CCD B A
BRER ARG AL, #id CCD RAEIRLE
&SR E R B RMGCR B R LS 5 3 4 i g

55, PRt EUSR AL B AR SR B Hh 4 H BORHR AL
JIRGIE S et a0 12U EOE% NG g iy R ESR
2 JfiR o

RAWM RSB A5 B

.

WeDR S 5 Ak H

v

LSS @IEs &Rl

.

e S el

.

B

B2 BLUAZIREER

2 RAES
2.1 By EGTANE

X REAS PR AL PR G (IR PUAL B 2%
B G AN AR AL, A TR PR 2 A R
IS o TSR A R AN Rt A2 ) J] R ER A
B ABAR B 0 5w, BT LA B 1 Jl 45 v A e
P o MRS T R BEALT AR A, DRI HA A RN
AT o D T PRAE RO R L 5 B0 R &
W ISP PBRUE DL 2R 7 0k i W A A B B
HKUTE o PIMEAN AP IS HCR G . SEIEB AR N
LRNVERE D, R 0 257 O S 3k . R
A JECBR PP AR B AR AP 9 25 IR A, B
FRAL PRA BTG R R Gy ) o T I P o 3 LA
ARLAEDE DL, BRSO R AR
R AB3 P  R I GOR AR Y, e B TRIMELR
PREBH PO R FE AL MR IR T 4R
(12 ()7 AT A AE T3 b o R i R 8 Bl
TETREAEAT RO T BENLIE A A2 A

3 MK 4 SR {E IR P ROCR IE . NI Al AR

SSHE IR

B3 33 HERESRE

5 H I

4 S SHEEENER



8 b ol R N N

B 5528 %

B IR D O, BB RO, AT
J5 SR IS AG I o TR S5 IR 6 2 v B0 PR
Ko AU, 7E P BSOS | R 2 SRR ARG I, 19115
B L) (R ISP FRYEE R, TR R R, P
DA I R/INE IS T, X HLE P 555 Bt dd 1 . Fiy
) B el 4 M 7 R P MRS T A0 B 0 | B I 55
Fe 7 HE AR RS A, T LR HP (L B 0 A 7 30 B I 7
R A TR Fp (R o 2 O B I IR SO
M GA G S

r

33 {H¥EH

E5 33 PERESRE

576 {H¥ER

r

6 5*5 FIEERRE

2.2 EBFHERE

SF RS R PG ) S B A R A U L A
NGIE R BB FEAFFIE . DGR — IR X
LG5 55 — AR AE XS T4 L 30 2 BT IX 23 TF X
SR ) PAS S I 8 AP R — B T AN [ X3 PR S )
REAE B3 AN TR Y, 320 2 A D 2 R 4 A
SRS AP R ARE 22 Sk SCBGIN H iy. xX Lk
2 SALFR IR BE B s SRR AED . R B AR Ay
LA AR I SR 18 10 5, iR R 5 S ke
IR EEARAL Y 25 AR, RGO B2 AR AR R i T
W R BRAE — B S ) SR R R e — B i i &

R D, PTG L5 B TR K 2 3 A A A
RSB D NN TE 7Y &R s o Sl &
WS JEE R AR DR 2 P A4 1 B T PR An 11 8 i
R, BRI G K A G T R R
F 8] 48 17 22 1) 10 45 A IR B (ELAE BRI O
REABFRAC R IR R, AR R — K
BUAIR FEAEL . B o] DR A4t 2 T 40381
H AP A F0 T S5 100 B (s B (3 BT, DT BE
T G (R AT AR AR AL 3, 75 3 843 ) )5 B IR 2L
FI% . M 8 AT LA H , LIRS EE 1 B {E 7E 80~
130 22 8], P 1E (10 B4 100 2 J5 , PEAT i3],
AT LA I

RHE

7 FFNESRE

4500
4000
3500
3000
2 500
2 000
1500
1 000
0 50 100

|
|
: |
150 200 250
B8 EEFE

500

XF FAREC RIS, AT LR ] Sobel 531 4T 246
I, Sobel FF&—2H )7 115381, & AN [R]#Y J7 wa)  0
NG BRI ROR 22, TR 1
OER B NG A IT R R AE , Has 48
RN GEIG . R AXFR N
f;(‘r,y):f(‘l'fl,y+1)+2f(1‘,y+l)+f(1’+1,y+1)7
fle=1y=1)=2f(x.y=1)—f(a+1.y+1)
fley)=f(a=ty=1)+2f (a—1.y) /(= Ly+1)—
f(1'+1,yfl)fo(J'Jrl,y)ff"(1‘+1,y+l)
Gl )=l L)+ Al )] (1)



$5H

ST LA BRI IRSOH A R 5 9

o, L (wLy) L (o, y ) 3R « Ry 7 )Y
— BB, GLf (. y ) ] 2 Sobel BT IUBEEE , fla,y) 2
HABRBG R ARG . REEE, /g
E—NWET, S G f (x,y) >THE, bR S Rl 5
R AR R AEBOE R 0, HAR BT E S 255, 18 2 A 4
WRCT 1R/ IR B AR A RORY . BT Sobel
TR S QL9 B, B EOH A R A R il 2k B2
FIF /N A H 4 PR, ATt R e
o FIARARIRSAN 220, FH TR SR

2.3 BFERAIAMNREE

ST FRJFEHE, R R MATLAB #0443t T8R4
WHIRG . K9 PR, sidi R4 Fe R R
Ja , FETRR A A R Al AR A 2 TR £ 5 20
WHARZ ST P 9a g8 AR 1531, 18] Ob Sy # e
R 5]

BEFHBARFS

r

B R

R

(a) ErIH IR P

BEFRRARRS

RIER

(b) BRI AR P31
9 BBGHARIRS

3 & it

454 MATLABIE &, LSRG 1 7 v A4 2
RUA B K/ INAT DL PRS0 R A, & S5 KT
H AR b, B R R B e M R A i
FAPE, AT SEER S0 B s Ak S 00, A bt
ERIRSCA BRI T 5%,

I R B, AT TR | B R AR R Y
R DA R A5 Sk 1Y) W AR SRR 2 7 AR N A 1R 22 |, SR B2
AR5 A A 3 o e S R 5 I AT B
K32 A5 v U DA R RO RS B . SR U R
45 PR XTSRRI A RT3 ) S S A
AR BE I SRS T Lfr S5 A2 IR ER
SEMI . SRy Tl Az 7 A PR | v A R AR A D R
guhn TR ZEsR At TSR

S 3k

(1] PHCE AN IR AR T RE CCD MRS 254, 75 B i
SRR BEA, 2002,3(1):35-37.
(2] XU 5K A XVE L TR0 RS A B BRSO ().
P A5 A 311k, 2006(5):67-69.
[3] FE&¥%, M4 XBECAE MATLAB R2007 S AL FEH: A 5
IS FHIM. B 5T 2 H P Tll R, 2008 - 166.
[4] ZRFEHE MATLAB [EI{R AL 155 5 1m0 4 F 2 S M. L 50 H
F AP A, 2009 :442-444.
(5] XU BRLS I I FL AL TEDFFE[D]. KHE: KR %, 2006.
(6] BRIEYN, T4, sk BT EUGR AL PR A LA S H50 i R 5¢
[J] R Tk~ BEs4i , 2003(4):62-64.
(7] A, AR5 T GO IR S 06 R 4[]
HLSHCF TR, 2010,38(11):156-159.
[8] Moi Keow Lee. A flexible inspection cell for machined parts
[J]. Computer in Industry, 1996,30:219- 224.
[9] SR WL F B PG AL B ARG T4 SR 2 D). 35 4K 3%
MR, 2004.
[10] Zeadtvh, i, 5K GE W AL AS L8 e BRSO v A 1 ]
HUBRBE T 55132006 (4):113-114.
[11] CHEN Guan-nan, YANG Kun-tao,CHEN Rong. A
gray—natural logarithm ratio bilateral filtering method for
image processing[J]. Chin. Opt. Lett., 2008,6 (9):
648-650.
[12] ZHENG Jin—kun, BAI Yong-lin , WANG Bo. High—speed
dynamic spectrum data acquisition system based on linear

CCD[J]. Chin. Opt. Lett., 2011, 09(s1): s10308.



