
 
 
 
 
 
 

 

  信息科学 
SCIENTIA SINICA   Informationis 
(ZHONGGUO KEXUE  XINXI KEXUE) 

  

 

第 53 卷    第 4 期    2023 年 4 月 

目     次 

评述 

博弈收益控制研究进展 .......................................................................................................................... 623 

王龙, 陈芳, 陈星如 

论文 

基于细粒度迁移的跨场景认知能力评估方法 ....................................................................................... 647 

张迎伟, 陈益强, 于汉超, 杨晓东, 谷洋 

知识图谱驱动的图卷积神经网络谣言检测模型 ................................................................................... 663 

徐凡, 李明昊, 黄琪, 鄢克雨, 王明文, 周国栋 

多尺度稳定场 GAN 的图像修复模型 .................................................................................................... 682 

叶学义, 曾懋胜, 孙伟杰, 王凌宇, 赵知劲 

基于知识图谱和多任务学习的工业生产关键设备故障诊断方法 ........................................................ 699 

卞嘉楠, 冒泽慧, 姜斌, 马亚杰, 刘文静 

基于未知状态估计与神经网络补偿的增强 PID 控制方法 ................................................................... 715 

孙霄阳, 周平 

不确定工时下多目标柔性作业车间调度问题的进化求解方法 ............................................................ 737 

钟小玉, 韩玉艳, 姚香娟, 巩敦卫, 孙永征 

无线知识驱动的大规模 MIMO 信道估计 .............................................................................................. 758 

张四海, 林嘉树, 徐亚梅, 赵明, 朱近康 

面向信道簇模型的太赫兹宽带混合预编码 ........................................................................................... 772 

崔铭尧, 谭竞搏, 戴凌龙 

非对称信道下离散密度进化及 LDPC 码设计 ....................................................................................... 787 

袁涛, 马征, 庞琦珂, 唐小虎 

耐高温微系统气密封装技术及高温可靠性研究 ................................................................................... 803 

刘佳欣, 彭洋, 胡剑雄, 徐建, 陈明祥 

快报 

AdvSce: 面向自动驾驶系统的安全关键场景生成工具 ........................................................................ 815 

李昌文, 晏荣杰, 张健 



   

 

Volume 53   Number 4   April 2023 

Contents 
REVIEW 

Payoff control in game theory ................................................................................................................... 623 

 Long WANG, Fang CHEN & Xingru CHEN 

RESEARCH PAPER 

A fine-grained transfer learning method for cross-scenario cognitive-ability assessment .......................... 647 

 Yingwei ZHANG, Yiqiang CHEN, Hanchao YU, Xiaodong YANG & Yang GU 

Knowledge graph-driven graph neural network-based model for rumor detection .................................... 663 

 Fan XU, Minghao LI, Qi HUANG, Keyu YAN, Mingwen WANG & Guodong ZHOU 

Image inpainting based on multi-scale stable-field GAN .......................................................................... 682 

 Xueyi YE, Maosheng ZENG, Weijie SUN, Lingyu WANG & Zhijin ZHAO 

Fault diagnosis method of critical industrial equipment based on knowledge graphs and  

multi-task learning .................................................................................................................................... 699 

 Jianan BIAN, Zehui MAO, Bin JIANG, Yajie MA & Wenjing LIU 

Enhanced PID control method based on unknown state estimation and neural network-based 

compensation ............................................................................................................................................ 715 

 Xiaoyang SUN & Ping ZHOU 

An evolutionary algorithm for the multi-objective fiexible job shop scheduling problem with uncertain 

processing time ......................................................................................................................................... 737 

 Xiaoyu ZHONG, Yuyan HAN, Xiangjuan YAO, Dunwei GONG & Yongzheng SUN 

Wireless knowledge driven channel estimation in massive MIMO ............................................................ 758 

 Sihai ZHANG, Jiashu LIN, Yamei XU, Ming ZHAO & Jinkang ZHU 

Wideband hybrid precoding for THz massive MIMO with angular spread ................................................ 772 

 Mingyao CUI, Jingbo TAN & Linglong DAI 

Discrete density evolution and LDPC codes design with asymmetric channels ......................................... 787 

 Tao YUAN, Zheng MA, Qike PANG & Xiaohu TANG 

High-temperature microsystem packaging technology and high-temperature reliability ........................... 803 

 Jiaxin LIU, Yang PENG, Jianxiong HU, Jian XU & Mingxiang CHEN 

BRIEF REPORT 

AdvSce: safety-critical scenario generation for testing autonomous driving systems ................................ 815 

 Changwen LI, Rongjie YAN & Jian ZHANG 



<<
  /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


