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A Fast Online Detection Algorithm for Packaging Coils
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ABSTRACT: The work aims to improve the detection speed and accuracy of the packaging coil image to achieve the
rapid online detection. A few standard image samples were spliced beforehand. The extended image samples obtained
were taken as the master mask of the variable template. A simplified image geometric moment in the central region of the
image sample to be detected should be calculated first during the detection, and the best matching position was searched
in a section of the foregoing template. Then, with such position as the center, the area marked off on the template image
having the same size as the image to be detected was regarded as the variable template. Finally, the image subtraction
method was implemented to realize the detection and recognition of defects. The two-order simplified geometric moments
could reduce the operand effectively, and the dynamic template could significantly improve the detection speed of the coil
image. The proposed algorithm was tested with the packaging coil carrier tape of the electronic components as the de-
tected objects. The detection speed was no less than 2 m/s under the condition of higher resolution. The proposed algo-
rithm can meet the requirements of rapid online detection of packaging coil, and provide certain reference significance for
the detection speed of uncertain-phase image.
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Fig.1 Online detection process of packaging coil
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Fig.2 Calculation of T by autocorrelation
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Fig.3 Simplified geometric moment with index 0—2
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Fig.5 Variable template and registration of sample image 1



+ 150 - £, M

& 2018 4F3 A

I e &6 0 o
S ahalcalal

Jai) mﬁmmc

K6 FERRIER 2 Zhas st & me i

Fig.6 Variable template and registration of sample image 2
2.6 R

K B 22525 R I eSS SR Sk A I, 153
A RE R R BRI B 22 R A5 R -

AL(x,y) = 1(x, ) =L oy (X, ) (13)

A 1 (xy) NHTEME ROT XK Ly (x,p)
XTI B R . X AT (xy) RAITESZZRHE 5
BT S BE 328 o XoF A (] F9 ARG 00 % 55 ARG 0 2 SR A
AH LB

3 ZWRSH

He T R AR DT S TR AR R I R, SO L
TR T

) ©® ®©@ ® © ® @ 0 U @
0[ [ [ Hﬂﬂﬂiﬂ
o E JE] EHE ‘B

a PRI b ﬁf‘f}@,ﬂff%

® ® © @ oooob
. K HEDE@@
® ® ® © [ I BN BN AN
T BDEEIED
o PRI AT
0000

PERR

i FEA3JE AR A j REAR3ILRD 45 R
: % ® ® ® 00 o |
[J=J=T= LL:lL:Jl;JL:JL:L

P ©e @ © ® o0 o
m FEAR 4R n FEA4IC AL,

HL ATk 8RR T A A OB XS, X T
A7 B AT, A1 A Haleon10.0 JT & A i 81k
Y, BMGREF 7 R FIEE AVT 2 1 Guppy Pro
125B AU Tl AHAL, 6 R 40 mmx40 mm (1 [7] 56 I
AN [R5y #obbly A T sk b A I, 25 R WLIET 7.

B 7 AR T 4 FASTR RS 20y 0 i 25
X FRE—AREA, RIS H TR E . shABIHR T
Bogh i . 2200 W U R Ak 1 B . sl &
MR VC AL ES S 7 e 4 T HE Rm RE AR i i K145
TE S A BN H W VT LA 5 2250 K 3R R s BB AE
JEIEHE N BB 9 5 FE AR 5 aG 19 22 52 — AL 5 i 45
W, EIR] REAETE AU B BE X 8l s ARG AR E
AT R AT R A R B B bE . HAL . FLO R
H5HEEZT . WAAR . BGER WK 7d, Dk
8 m) B SR B X S N IMEZ A TE AR id . DX [R) B S
e AN (] e 57 25 T80 1 28 ekt AR i 285 SR T DU
BB, EBLE A A SRR, Wi Th,
REAT RIORE I S 3 2 AL A I A% R B, R o B0 S0
Gk FEOBRORY AT, i 71, BEERAKS
M B B A, R BEMG &R, B Tp
WRFLN S IR R o

R T — R B SRR B S T
AH I TC B ik AL T G X 433 2 s (%) e e s ) 45
) ® @ & ¢
B F [ [

OO

L CERCENCENCE
 FRIEAH T A T
. 2K K300
) ® © & ©

PJEEEIE

h FEAR 20 R

13

17 FEAR 3
==
. : > e e
OOOs

P e ®
p FEAAGRIG

g FEAR2225

.

FEA 32243 K

o FEAR4ZESTA

SRV R EE Rl R
Fig.7 Defect detection results



F39FE Fs5Y

TERAE . — Bl 3 e b DR A 2 I 5 3 - 151 -

RAEAT I8 A I [R]FIAS IR LA, BUan &l 7 s 4 b
AU R EORRT R4 500 WA, Hhals 15
RIS 11 B R/ R 1900x1600, %15 111 5415 1V E{Z
K/NHK 1026x968, -5 HCE : CPU Intel (R)
Core(TM) i5-2450M, K 4 GB, 64 fii window8
PVER S, EMZE Halcon 10.0, X455 0L% 2. H
2 MERATUEL, ERREE L, T Ch
T s 0 sh AR, B T A O DT L A R 4 X
T 18 e 5 R I g S ASURE B B e ) B, i EL X &
G R/ IN T IR . 3 TR DG DG TC N 2 AR AR DC i
R I A5 Y R 2R 22 IS K B e, R AE T B Az
o BRSO AE RTINS 11T A FEAS B A iR
K, UEHZBREA KRR, Utk %G il i R
o I AE A R T R ER SO TR R A T TR B
W0 A P38, BRER XOP AN [ o 288 Y 80k AT B A7 7E 1
[F) 25 7Y fy e i 2 B AT AT SR A A R 36 . S AR IE(E ST
SERTIE AR L, R TR PR L A vk, R
BT EEr N EER, T A T R
XF TN R B ) 28Rk, T a4 i DAk o A T
Ko XTSI T A B A R A, AR
eI [FZE R IE A2 Ok b AT A, RIGH
RO BEAR TR A Z, HBE LA R, 7ERS 7
PR TR BEAMST 2 m/s, ] 2 FE LA
1) S K
K2 AEEXRERILE
Tab.2 Result comparison of different algorithms
FFIE 1T ] /ms G0 5 2/ %o

Hl HIGIE IG5 ahbbE MK FRS kb
B K% B B KB MK

ST 112 78 44 95.5 92 95.9
R
" 108 81 42 94.7 91.7 96.1
L
= 78 42 31 95 83.2 95.5
11
L=
81 41 34 95.6 94.1 94.1
v
4 L5k

R — o g £ B PR LA HE T T R 5 4 P
DTS, R D, ARG R A —
BCET R TR RE , X F R RAAE TG fnl 25 1 2
Ko I —Rh P sh A B A B T ik, n] ok g o
R M 22 AR DC T5E F) Jag B , 552 B X AR 2 AN s 1 5
BB BRI . A2 BB AR | IR 2] 45
RN, REREFR UM I L FLOLWAS L R ATAL .
BN | B PESF 2Pk  SCE TN R b
] T At PRHORS Y 7R LR A 0K

S 2530k

(1]

(2]

(4]

(3]

(6]

(8]

JIANG Y, MA S, GAO H, et al. Research on Defect
Detection Technology of Tablets in Aluminum Plastic
Package[J]. Open Automation & Control Systems
Journal, 2014, 6(1): 940—951.

FFOCHE, N4y, BE TSR 1) BB B R 2R
TR, EEE TR, 2014, 35(23): 138—142.

SHU Wen-ping, LIU Quan-xiang. Classification Meth-
od of Printing Defects Based on Support Vector Ma-
chine[J]. Packaging Engineering, 2014, 35(23): 138—
142.

BNGE, 2, BEAROT, SR FPC 43R I B B A
WEFE[T). BOGSL04E, 2014(6): 692—696.

HUANG Jie-xian, LI Di, HUANG Zhi-ping, et al.
Study on Defect Detection of Flexible Printed Circuit
Solder Surface[J]. Laser and Infrared, 2014(6):
692—696.

SCHWEITZER H, RUI D, ANDERSON R F. A Du-
al-Bound Algorithm for Very Fast and Exact Template
Matching[J]. IEEE Transactions on Pattern Analysis &
Machine Intelligence, 2011, 33(3): 459—470.

LI Y, LI H, CAI Z. Fast Orthogonal Haar Transform
Pattern Matching via Image Square Sum[J]. IEEE
Transactions on Pattern Analysis & Machine Intelli-
gence, 2014, 36(9): 1748—1760.

SUEER, ZRLRTN, IR BT DX RO
R B 2 Tk B U ). IXRR AR 2R, 2016,
37(4): 879—886.

YUAN Wei-qi, LI Shao-li, LI De-jian. Wood Surface
Defect Recognition Based on Sub-region Zoom Gau-
ssian Fitting[J]. Chinese Journal of Scientific Instru-
ment, 2016, 37(4): 879—886.

WRmn, REIA. T DP 5 i i B i G I AR
WF5E[I]. AL%E T, 2014, 35(5): 116—120.

CHEN Li, TANG Wan-you. Image Detection Technol-
ogy of Printing Based on the DP Method[J]. Packaging
Engineering, 2014, 35(5): 116—120.

WKHFL, RETF, WA, &F. ETHEAMRILENZ O
B ity 5 B i 2 A 00 D7 vk [, THSE AL L, 2015, 32
(10): 250—253.

ZHANG Xiu-zhen, WU Gui-fan, PU Jie-xin, et al. A
Method for Color Overprint Deviation Inspect Based
on Template Matching[J]. Computer Simulation, 2015,
32(10): 250—253.

PRk, SRS, BRIEK, 5. BT REEGEITHAY P A
WUCELEE[T]. Y6243k, 2009, 38(6): 1586—1590
CHEN Hao, MA Cai-wen, CHEN Yue-cheng, et al.
Fast Template Matching Algorithm Based on Gray Sta-
tistics[J]. Acta Photonica Sinica, 2009, 38(6): 1586—
1590.



+ 152 -

(R

2018 4F- 3 H

[10]

[11]

[12]

RABINER L. On the Use of Autocorrelation Analysis
for Pitch Detection[J]. IEEE Transactions on Acoustics
Speech & Signal Processing, 2003, 25(1): 24—33.
SONDHI M M. New Methods of Pitch Extraction[J].
IEEE Transactions on Audio & Electroacoustics, 1968,
16(2): 262—266.

i, WMELR, R, 4F. BTk SIFT Al RAN-
SAC KEIMERBFEAE NS I]. THAHLE AR 5 K,
2016, 26(4): 61—65.

MA Qiang, XIANG Zhao-bao, HUANG Liang-xue, et
al. Research on Panorama Image Mosaic Algorithm
Based on Improved SIFT and RANSAC[J]. Computer
Technology and Development, 2016, 26(4): 61—65.
LIU W, RIBEIRO E. Incremental Variations of Image
Moments for Nonlinear Image Registration[J]. Signal

[14]

[15]

[16]

Image & Video Processing, 2014, 8(3): 423—432.

LIU W, RIBEIRO E. Nonrigid Image Registration Us-
ing Moments[M]. Emerging Topics in Computer Vision
and Its Applications, 2014.

ZHAO Y M, XIE W F, LIU S, et al. Neural Network-
Based Image Moments for Robotic Visual Servoing|[J].
Journal of Intelligent & Robotic Systems, 2015, 78(2):
239—256.

sk AR, . LR AR B AR AR DT T 5 1R 1R
TC 9 v A S (0. TR AL B BT S DR S e i
2014, 26(7): 1116—1125.

ZHANG Chao-xin, XI Ping. Gaussian-Geometric Mo-
ments and Its Application in Feature Matching & Im-
age Registration, Journal of Computer-aided Design
and Computer Graphics, 2014, 26(7): 1116—1125.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


