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Design of Automatic Correction System for Packaging Films Based on Fuzzy Control

HOU Li-gong, CHEN Tian-e, SHI Ying-zhong

(Wuxi Institute of Technology, Jiangsu Provincial Sensor Network Engineering Technology Research Center,
Wuxi 214121, China)

ABSTRACT: The work aims to solve the problems like films' longitudinal deviation and poor performance of conven-
tional control methods in the packaging process. An automatic correction system of packaging films was designed based
on fuzzy control. The reasons for packaging film deviation were analyzed and the automatic correction device structure
was also given. On this basis, the mathematical model of correction system was established and a fuzzy controller was
designed. The hardware structure of the controller was presented by MCF52235 embedded chip. Finally, the test verifica-
tion was carried on. The maximum absolute value of deviations was only 0.4 mm and it could satisfy the requirements of
packaging process control. The proposed fuzzy control method can effectively improve system correction ability and it
has better dynamic response performance.
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Fig.1 Automatic correction devices diagram
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Fig.2 Control principle of the system
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Fig.4 Hardware of control system



$£39% 15

PRI . ST RO A BRI A Sha fn R T it - 133 -

A MCF52235; 2 04T AL I H 25 2F B AL 3K 3
B AL HLRIRER ZAT SN . B 5 2 b B S
Btz A/D 1, [FIHETHL AT R R AL ﬁ
e ES . B ERESSUBEEEENR . &8
BE, BEES B PWMO HH

FAN, NHURE b R B . A g, TSR
RTESHE . BITRESHER . alimidigit&.
FrF A ERER (Ash/Fah) se8E . SahiRiE.
2 g ) B e PR A L e AR AT SE B AL
B3I, [FIAT 15 88 Ethernet $2 11 0] 16 45761

ERSEZR ECE SIS PN S R ()
uC/OS-11 R Fehl, RGBT 9 ML AR TS,
AT MU A5 5 R D R SISk ] i 5, 38 S B S
FRE . AlmiEd . B @I, LCD W . R EAME .
I £ 3881 S D e o

32 RBERSHH

RN G e 2 150 mm BRI A0 BE i, fu) 484
R 0~2 m/s, AT LA, 2w L e
2SRRI A DL E . A DOG AR 1 oAk
PRI, BB2X R AR bR S o 10 mme 38 1 21 fi i
55, SRR SEPREE WA 2,

A 2 0] LUt A 2 v B Sl e o T 152 25 1) e
KAEH 0.4 mm, HAFEECH 0.22 mm. B prid i
B 7 2 BRSO s R A A e 1, B BT
(1) sh 25 P B, B A% T R A 20 T2 X S i 1Y
R

Fz2 KWHUE
Tab.2 Test data

F2 R E/mm SCE/mm X iR 2 /mm SRR 2%

1 10 9.9 0.1 1
2 10 10.2 0.2 2
3 10 10.4 0.4 4
4 10 9.8 0.2 2
5 10 9.9 0.1 1
6 10 9.7 0.3 3
7 10 9.9 0.1 1
8 10 10.3 0.3 3
9 10 10.3 0.3 3
10 10 9.8 0.2 2
A 0.22 2.2
4 Z5iF
(DR SUN CSI S TR ey ON R S A R

Q,%M%ﬁ FEREIE BN B o el SBR[ 24 i 2
P v ARG P Y O o SCh AR M ) 5l 2 i SR AT 5T
Xt G, e T ROR] s ) A 5 A R B2 T — A Sh 2] i

BRI ARG A TR AR BT, R T M
B 5 AT TR AT SE . BFSTA RN, Pkl
TEFEE T R GRS A AU S R A AR, B
By e s A5 R BE , BEAS T A0k T 2% v 5
AR R 0 4R R RO A — R RO MR S

EEBEE

[1] )ﬁm% Wbk, ik, 5. AR H RO
R[], {12 I*I,2013, 34(3): 107—110.
TANG Zong-mei, YANG Guang-you, MA Zhi-yan, et
al. Summarization of Packaging Equipment Control
System[J]. Packaging Engineering, 2013, 34(3): 107—
110.

[2]  R4RE, SR, AR, RHUALEHILL Jr Rt
54331, BRI TR, 2008(10): 97—98.
ZHANG ZHANG Yan-ping, WANG
Xiao-dong. Scheme Analysis and Design of Feeding

Ji-zhong,

Mechanism in Packing Machine[J]. Modern Manufac-
turing Engineering, 2008(10): 97—98.
[3] ﬁf&, il 2 . ] AL ARG I o R A R IR
1. 2T HE, 2010, 31(11): 135—139.

HAN Ling, LU Rong-jian. Profile of Bag-making Ma-
chine Detection and Development of Control Tech-
nique[J]. Packaging Engineering, 2010, 31(11): 135—
139.

(4] BSET, TI7, /R TCRAENL TR [ sha (i
PE MR R L], FITHLBK, 2005(3): 92—94.
ZHAO Mei-ning, WANG Fang, WANG Xiao-cui. Au-
tomatic Rectifying Mechanism and Control of Film in
Aseptic Packaging Machine[J]. Light Industry Ma-
chinery, 2005(3): 92—94.

[5]  BRPEML, P, 3T 55 fa il i) 211 28 A i 1
A R LE[)]. Y84, 2010, 31(6): 134—138.
CHEN De-chuan, PENG Qing-hai. Advanced Devia-
tion Correcting System of Fabric Strips Based on Re-
petitive Control[J]. Journal of Textile Research, 2010,
31(6): 134—138.

6]  ZREER, fRAt, H#CF,

ISR TR AR DR AR
2008(9): 122—124.
FENG Ze-hao, XU Du, JIANG Yong-ping, et al. An
Opto-electronic Correction Control System Based on
CIS and CPLD[J]. Computer System and Its Applica-
tion, 2008(9): 122—124.

[71  INVEE. AZhalmaEs R L B0 ST & [I]. HLK
TS A3k, 2010(4): 138—140.

SUN Zhi-juan. Design of Automatic Correct Offset
Control System[J]. Mechanical Engineering & Auto-
mation, 2010(4): 138—140.

(8] A, {Iﬁ? SRR, G R g SE A e ) AR
G [I]. T, 2012, 33(8): 1171—1176.
YAN Long, JIANG Wei, SHI Yao-yao. Design of the
Rectification Control System for Composites Tape

%? CIS & CPLD 5t
CITENL RGN A,



- 134 -

(R

2018 4F- 8 H

[11]

Winding[J]. Journal of Astronautics, 2012, 33(8):
1171—1176.

WfEEE, Ak, FH, 5. &7 CIS M A 3ol fmis
HlER AR 55 E0]. s SRR, 2009, 7(2):
1—54.

KE Ju-xin, XU Du, WANG Ri-ming, et al. Design and
Realization of Automatic Rectifying Deviation Control
System Based on CIS[J]. Optical And Photoelectric
Technology, 2009, 7(2): 51—54.

FraE, BT BOWT G R PID $E IR AT ], AR
g AL, 2011(9): 86—88.

YIN Liang, GONG Wen-ning. Analysis of Fuzzy
Adaptive PID Control Algorithm[J]. The World of In-
verters, 2011(9): 86—388.

W, X T2k, 25k, BT A AR PID Bk 1
DI AR LA R 72 i 9 B3 (0], SRR AL, 2010(3):
55—S58.

YANG Yuan-qing, LIU Wei-dong, LI Le. Design of
Guillotine Servo Controller Based on Fuzzy PID Algo-
rithm[J]. Small
2010(3): 55—S58.
JEE 7, 2R A ASOR 4 A B R A TR A A R R
FIBFSR[I]. B3 T A, 2006, 27(10): 114—115.

& Special Electrical Machines,

[13]

[14]

[15]

ZHOU Jin-jun, LI Shao-gang. Application Research of
Fuzzy Control Technology in Production of Coated
Paper[J]. Packaging Engineering, 2006, 27(10): 114—
115.

FrEUT, FEERIA. BT ARMO R & RIBEH PID 57
5 B0 e T AU KBTI R AL[)]. B TR, 2013,
34(21): 75—79.

QI Jian-hong, CAI Jin-da. Honeycomb Cardboard Fly-
ing Shear Control System Based on ARM9 and Adap-
tive Fuzzy PID Control Algorithm[J]. Packaging En-
gineering, 2013, 34(21): 75—79.

ARk, XUENM, B, BT AN PID €5y
Aol pE R[], 6 TR, 2016, 23(5): 693—
697.

CAI Jin-da, LIU Jin-yang, YANG Bao-shan. Flying
Shear Punching Machine Based on Adaptive Fuzzy
PID Control Algorithm[J]. Control Engineering of
China, 2016, 23(5): 693—697.

IR, RaD, AR, FETHEHM PID 1Y B TR
TRATRASEHII). TR, 2014, 21(3): 387—394.
ZHANG Le, WU lJin-nan, BI Shao-jie. Helicopter
Model Flight Attitude Control Based on Fuzzy-PID[J].
Control Engineering of China, 2014, 21(3): 387—394.




<<
  /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


