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Sorting Method of Chip Resistors Package Based on Machine Vision

LI Zhi-xian', CHEN Gui-hui', ZHANG San-bing’
(1.Southwest Petroleum University, Chengdu 610500, China; 2.Sichuan Yongxing Electronics Co., Ltd.,
Chengdu 610500, China)

ABSTRACT: The work aims to study the sorting method of chip resistors package based on machine vision to ensure
packaging efficiency of chip resistors and reduce labor cost. A relative direction recognition method for the chip resistors
was designed based on template matching. The overall framework of detection system was briefly introduced. The recog-
nition method was mainly divided into three steps: template was intercepted and matched; matching degree and pixel co-
ordinate information of the matching region were recorded; the relative direction was got based on the matching degree
and coordinate information. The recognition rate under different light sources was verified herein. When the intensity of
light source was 18 V, the recognition rate was the highest (99.9%) and the processing time was about 130 ms. The sorting
method of chip resistors package based on machine vision can meet the requirements of industrial production for accuracy
and real-time performance.

KEY WORDS: machine vision; chip resistors; direction recognition; template matching

Wi 7 HLBH ( SMD Resistor ) 44 X HIBH, f&— KRSy 1AW e BELEAT BN L S 45 i S5k

b2k £ 2 o BH 1 4 i 1S rL BHL 22 S BT 2% 1 /NS LB, —
JE 2 AR (PRI ), HLBHIE (R B ). SR
IEFHOR S SR (Ag 9K ). —IRERIP B . Ik
PR BEES | Mark bRic PR AL, HAA 85 0w Ay
LI |9/ v B SO £ 5 (SN T R LS PN T2
it 14 S R

Wim B EI: 2018-06-01
E&£mAB:
EE® T

EXE T — 343 i A H PR 156, AR 75 221X 43 TE 71
Weo TTHZRANT ML SR, HA RN
HEEALBR, B LG f T R SR R BH AR =
FEAE B G BT ZEXT 0 R B A T HE P A 3, (T
MUBR AT 1 .

AR, Bl 4 BRYE B P9 A HLas 058 5 AR Ak A

W EAHK ZHEAE (2016GZ0107); W EXFTEERBD (16ZA0065)
Z%W (1994—), B, BhadkFMEAE, TABALRSEEXRG,

BIEESE: G308 (1971—), F, Bhem X FHRK, TXARTHF QANEAE T HB B .



F390% EITH

2B SR T AL ST AN v SRR HE O ik - 177 -

BRI AR, ZIEARC ) Z AR T Tk A4
e BT TR 2 O R LR A ok ET I
S, BIBESAE S o [, SR IETk — ek Y
SR TR, FRBONE .

1 BRFEER

W F L BHL R HE P A O 25 R LA 1, ARG
ZALHE PCHEHIHL | R AR e 2184 . CCD
FHL. DB, PLC. HUAMC R B AR 4.
Ot R AR AR T 2T T XL IR LA A BLE AL,
K £ A B 2803 CCD Tk AIALEE, AL 8
B, IR R 1218 B BRI AT AL B, e &A%
f ) PC AR HLBEAT AR I5 1] AL  PC 42 LR s
KlZs sy PLC $RAUHSCAS S, A A B M
J7 Tl AN — BRI, PLC 42 il HUR I e B A5 1617
LB R BEGE , A 2R AR I R LA T 4 — 4
il o Hop, GRS 1L LA CCD ML T1%
A AR — AR, e R 2 AL R B
TR,

PCHEEHIHL

P
:

w&%l:} -
i off
Qo |:> %%‘;
l@@@ﬂﬁ[:::::;h7£l
(@}

Il
I
I
Il
Il
I
I
y

B R BT i A 2R 4

Fig.1 The direction detection system of chip resistors

2 EfxaE

W R f BELR — SN T SE T IR, Ef kil B adt
R 5 71 = 1 T T B T 1T 1 RN €1
b S & o LAUT ) A A SER B S I e BEL
@, 4 FrHEs I LA 2.

TESE PRty i R rp, W F LR B A% 24 A% 3l
. i TR BB, WA R B AR LAY 4 Fh
HEZ 7 ARG A R P AR, X 4 MRS D5 X
o U — iR ity IS A ZEAY T 1), AL 3 RO R

;:)iﬁrﬁl_t
B2 WAL 4 RS

Fig.2 Four arrangement modes of chip resistors
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Fig.4 Principle of improved algorithm
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Fig.5 Original image and template
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Fig.6 The principle of chip resistance direction recognition
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Fig.7 Flow chart of chip resistance direction recognition
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