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Abstract

Cable winding is the final step of cable production, but in practice, there is no safe and efficient
detection scheme. Therefore, if the cable is not neatly arranged during winding, the system cannot
provide timely feedback. In order to solve this problem, a method of least square circle fitting
based on radius constraint is proposed to realize the measurement of cable winding. At the same
time, the influence of various factors on the fitting accuracy is analyzed in detail, and the simula-
tion calculation is carried out.
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Figure 1. Alignment of cables. (a) In alignment; (b) Misaligned1; (c) Misaligned 2
B 1. BITHIIPRTS. (2) HEFUEEST; (b) HIPIREEST 1; (o) HIBIREST 2

2. ERSMATIIR

S T4 R BE I R T A MR T L T A R IR K, B4
RIEET B —— SRS R, SCTEIL 9 AR T B BARER A 4 S B2 P T
FARSEMIKAT, AR T VAT RN, WAL B R . BeAh, B TTLMREL “ R
GUER” | CRYUENT . CHSEA SRR, ESMFIIA SR T Rk 2 R

DOI: 10.12677/jsta.2019.73012 105 e R A 5 8 P


https://doi.org/10.12677/jsta.2019.73012
http://creativecommons.org/licenses/by/4.0/

FE 4

BUR, 2R ER R HE 22 AN A7 3135 2 B A FL B0 TR LA AL, mT DA i B 38 ST 9B SR AE R 2 12 2]
ET GG, oM RSB S RIN RS, HA oy — SR s el s . %k
A ST E, T RIS R A 2 RIS, BINORAT R B AT WA, H T
FUOR B A3 B AT N £ RRAC B S, P T A0 25 A B A 38 RS 0 S e T2 e P s it 1)
BT A3 ], HIRERGHIMAR R, HIZRN RSN 2 e RPOC A —DiE. T2 A
R EPEAATRE T, ASCHEH T —Fh EABOGH %0 ) B 22 4 o e R AL 56

PABOGAR AR VI 5, AT BLAE HT ) — 2807 T3R5 5 o R T 360" WO G I FR A1 SC[4] 32 51,
KA1 &SP R BOC I B AL RS, AT DUAE 7K1 088 B 7 170 [ 20 EAT B 2 A RE A Bdie R, I
Hatehm®) BNl AL Frakss i BE S B 3 AT Rl &, SRH 3D @AEHACKE B B R & A BT
B P BB = 4ERER . FERfE AEHESIRZS B0 RE AR, [RTRE AT DU A 7 3R b v 45 18] 155 DL

T LA AT, (A AEBOCHRL A, RS MM R, IR0 EER TR, SR
BEHEFIRZS I M -

3. RSN E R
3.1. EX[EE

WnE Ha)Ps, RERGSZRAERSMIE L. WIERE, BT Eseh 8B ih, B R e
MBI AR T T s G R RO R R B AL AR, DRI ) s B 8 B O MR B2k . FTBL, HBERY
HPPRE T B Ttk © BESELEEMOMERARENRS RNV EXSR; @ Bl
ML A Bk R RN S B Z R B R AR

RGLARMIEARIFIE A : WOCHRBAR AR BRI, JRR BN S —dE84E (p,0), UMEEREN
JERG, AL 1 @ AAR R, IRl AR, R B R B A AR . SR A LSRRI
5B ROHHTIE, TEM BRI ERR, RITT AW SRR -

x=p-sinf@ y=p-cosf (1)
3.2. BUERT
3.2.1. HiETmLIE
F RS T2 2O, T3 RS F L AR — i 4 2 2 DNl K 2 s B SR B
AR A B, e AU A B AT AL S S AL
3.2.2. BEBFAE

ST ARR AR, MBI RO P U 4T % N A AR AR BT, (R
BrE M Y, « xy e

1 ¥ 1 ¥
X, —W;xix,q —ﬁ;xj 2)
Horr N K, AT B THE R ZEBN . SR E A TR AR AL B TP AL x, < < x BOARARTFIZE IR,
UFSLR AR NP e/

3.2.3. WEBRMLE
H RS0 [ 1) 5 P 55054 Hough AR e A II[S] [6]. fe/ —IRBEKGIM[7] [8]+ JUATHFAE BASMI[9]%%
{H Hough & # [FAT M THE B, HEBIEA: JURRHE R B &>, (B2 A S5gm, R2ER

DOI: 10.12677/jsta.2019.73012 106 e R A 5 8 P


https://doi.org/10.12677/jsta.2019.73012

FEl &

K PTCAEFXS AT 1), 2% RE 2% B i HH Kt (R U PR AT e AR B LN, AR TR AR 2R i
N TIRIEO PRI 5E 13 A7 B, BB AR BRI AR A N QSR R AT e/ — R Bk, HLJR BN T -
75 R ) — B AT R :

(x=x) +(y=») =7 (3)
BRI T W] AR & T H BRI A oR 4
>0t =[5 =% ) +n-n) i | )

At (x,0,) WEIERERR A, (50, 00m) WYY 62 BN ORALA, BEBEHEL 5%, N
NB G RSN LA A2 ry N TR ARG, AT A AR .
Hoob, LS RS A AR 2.

O I * A
— R —— BELR
—— HEWR o HAEAF
|
| *
|
| \
|
OC?O I
:9 o
© °l o
|
(@ (b)

Figure 2. The fitting process. (a) The process of fitting a line; (b) The process of fitting a circle
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Figure 3. Flow chart for determining the center of circles
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Figure 4. Boundary fitting error
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Figure 5. Fitting error of cable center
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Figure 6. Schematic diagram of sensor detection range
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