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ABSTRACT: In this paper an improved particle swarm
optimization (PSO) is proposed. By means of improving initial
particle population, its generation velocity is accelerated;
through leading the adaptive step-length into the generation
process of particle population, better particle can be found in
this velocity gradient direction, thus the convergence can be
speeded up; drawing on the experience of genetic algorithm
(GA), the possibility that the algorithm falls into local
extremum is decreased. Application examples show that it is
feasible to apply the improved PSO to the weight solution of

power load combination forecasting model.
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Tab.2 China's rural power load forecasting table from 1990 to 2005
.- A Wh IR
o 1990 1991 1992 1993 1994 1995 1996 1998 1999 2000 2001 2002 2003 2004 2005 X%
M 884.5 9632 11069 12449 14739 16557 18127 1980.1 20422 2173.4 24213 2610.8 2993.4 34329 3933 4375 —

20w el 766.1 9909 11779 133.61 14745 1602.1 17279 1860.9 2010.1 21845 2393.1 26449 29489 33141 37495 4264.1 3.6
FRBR 909.2 1007.5 11163 127.0 1370.6 1518.7 16828 1864.6 2066.1 2289.3 2536.7 28108 31145 3451.0 3823.8 42370 4.47
GM(1, D% 8445 10048 1113.1 1233.0 13659 1513.0 1676.1 1856.7 2056.7 2278.4 25239 27958 3097.1 3430.8 3800.5 4210.1 3.94

AL 8053 997.85 1145.5 1284.55 14202 1557.55 1702 18588

2033.4 223145 24585 2720.35 3023 337245 3775 42371 3.47

TR (R TG 52 LU AR (R TS 15 =
RSO HL R TTE F RIS R A
4 g

DIV & i BUR /) sh AR L L ONEE WA RFS U T S
KRB w1 HIHRRL Tl (0 A28

2) 4 TR R SR SR, R
SCHIEE T BN, AR R ) 4k
BRARRRL T, e 7SO .

3) N TSR T R AR DA R R R BN R
i, ASCRFEBAL SRR A s i, 51 T2
FERAE, AT DR TR 2 FEE, b R AT i
P, IR 7 SIoE L .

4) g ek RRE T REPAC SR BT e ) S e
B PR (B (R A A2 o ANSIER i ] AT LA
i, SRR TR SE AR B ) G 45 TR A
RO R 3 2 rT AT 1, I FLAG 21 HL ) i 390
DR (Y FRTINRS P L AR PR RN B vy, ) B
D B AL A AT BB T DA 75 22, ] T £ AR
OHRE ST Rk u

S 30k

[1] Kennedy J, Eberhart R C. Particle swarm optimization[C]. IEEE
Intrmational Conference on Neural Networks Perth, Australia, 1995.

[2] Kennedy J, Eberhart R C. Swam Intelligence[M]. San Francisca
Morgan Kaufmann Publishers, 2001: 11-17.

[3] Parsopoulos K E, Vrahatis M N. Recent approach to global
optimization problem through particle swarm optimization[J]. Natural
Computing, 2002, 1(2): 235-256.

[4] B, BER. AENAFRITRECSIED]. TR,
2004, 32(3): 416-421.

Lii Zhensu, Hou Zhirong. Particle swarm optimization with adaptive
mutation[J]. Acta Electronica Sinica, 2004, 32(3): 416-421(in Chinese).

[5] XZER, mEpk. Rk PRS0, AL, 2008,
28(2): 222-226.

Liu Junmin, Gao Yuelin. Chaos particle swarm optimization algorithm
[J]. Computer Application, 2008, 28(2): 222-226(in Chinese).

[6] M¥e, W—K. W RGHALLL S o) B SOIER T B AL 5%

[7]. HRIHAR, 2004, 28(1): 6-10.

Zhao Bo, Cao Yijia. An improved particle swarm optimization

algorithm for power system unin commitment[J]. Power System
Technology, 2004, 28(1): 6-10(in Chinese).

(71 5%, Ay, WEEBE WA RO ST HE R ) R
FA]. MR, 2008, 32(5): 31-35.
Fu Yang, Xu Zili, Cao Jialin. Application of heuristic particle swarm
optimization method in power network planning[J]. Power System

Technology, 2008, 32(5): 31-35(in Chinese).

(8] oW, LKz, #huk. T2 HARK T REOLAL Sk m L0 R ) 1
FETRINTAL[T]. HMEAR, 2006, 30(10): 265-268.
Feng Li, Kong Qingyun, Guo Lin. An algorithm for short-term
electrical load forecasting based on multi-objective particle swarm
optimization[J]. Power System Technology, 2006, 30(10): 265-268(in
Chinese).

[9] EAmbK, EHEBL REK. JEALFRMSOET ). W
AR, 2006(1): 153-158.
Wang Fulin, Wang Jiquan, Wu Changyou. The improved research on
actual number genetic algorithms[J]. Journal of Biomathematics,
2006(1): 153-158(in Chinese).

[10] 43R, BL—Ng, T 8. FIHETIniie & 5% 4 & T R 75
MRAEKAE[T]. RS LREHARTIIERNAL, 2003, 12(4): 367-370.
Jin Juliang, Wei Yiming, Ding Jing. Predicting sea ice condition by
using accelerating genetic algorithm based combined forecasting
model[J]. Systems Engineering Theory Methodology Applications,
2003, 12(4): 367-370(in Chinese).

[11] ML, VLV, %50, 5. BTBERENRNERKEHA S
5[] WHHEALTAE, 2003, 32(24): 245-247.
Xie Jiang, Jiang Yangyi, Li Xuewen. Combination prediction method
for demand of military aero-engine based on genetic algorithm
[J]. Computer Engineering, 2003, 32(24): 245-247(in Chinese).

[12] EHR, BEM. 4EBEAL s ) G B S 0], A
b ss, 2004, 24(8): 92-94.
Wang Jiquan, Zhao Yulin. Application of combination forecasting
method in power load forecast[J]. Electric Power Automation
Equipment, 2004, 24(8): 92-94(in Chinese).

(13] REEW], #K, BT, BAIWE ) G AR (4 45 T AR
T[], EMHEA, 2005, 29(17): 26-29.
Yu Jianming, Yan Fei, Yang Wenyu. Grey variable weight
combination model for middle and long term load forecasting
[J]. Power System Technology, 2005, 29(17): 26-29(in Chinese).

[14] A NRIEFEG R, TEZGHEEM]. bt TEZ R
#k, 2006: 469.

[15] &%, §7 . KORGHIGHTAM]. WRE: ZRIbloR
HiRRAL, 1992: 38-44.

[16] HES, Feal, P, JaT GM(L,1) SR i o 47 far BN T]. L
MHA, 2004, 28(13): 50-53.
Cao Guojian, Huang Chun, Long Hui. Load forecasting based on
improved GM(1,1) model[J]. Power System Technology, 2004,
28(13): 50-53(in Chinese).

Wis BHA: 2008-04-08,

EH RN

REK1981—), 5, WLHIE, R
WO 5y it )y R 4 TR R AR A7 v -l
wuchangyou_81@163.com;

o EHER(1960—), T3, Bud%, WA, B
== 0y RS TR S TR, E-mail: wangfulin
(@netease.com;

=)

PNI=|
FETT(1980—), Y3, BOSLCRRUG, BESUUT A ERRL TR
RHTEE(1982—), &, WG, W95 1k RS LR 545 B TR

(H##E KER)




<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


