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Motivation
Previous studies on transfer learning prediction of city flow usually employ 
the parameter sharing scheme. The source and target domain cities are 
usually split into grids or subgraphs of the same size, which makes it 
difficult to express the natural non-Euclidean geometrical features of city 
flows and thus reduces the prediction accuracy.
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Main idea
 To address the difficulty that there are differences in the structures 

of road networks in different cities, we propose a transfer learning 
method based on spatiotemporal graph convolution network (TL-
STGCN). 

 Considering that city flows are related to road networks and 
human travel habits, we design a dynamic spatiotemporal graph 
convolution module and a spatiotemporal encoder to explore 
cross-city invariant representations.Front In
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Method

Dynamic adjacency matrix (DAM) explores the 
similarity of spatial structures and improves the 
adaptation of global spatial dependency 
information.
Temporal encoder encodes the time points to 
obtain the effect of time points on the city flow.

Transfer learning loss can be 
described as
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Results

(a) (b) (c)

(d) (e) (f)

Heatmap of bike flow 
prediction in a day from 
Chicago to Washington 
at 0:00 a.m. (a), 8:00 
a.m. (b), 12:00 a.m. 
(c), from Washington to 
Chicago at 0:00 a.m. 
(d), 8:00 a.m. (e), 
12:00 a.m. (f)
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Conclusions
We propose TL-STGCN that can use data-rich source domains to 
help data-poor target domains improve the prediction performance. 
We project the spatiotemporal data of the source and target 
domains into a common feature space through nonlinear mapping, 
minimize the distribution difference between the source and target 
domains, and achieve knowledge transfer from the source domain 
to the target domain. Finally, we conduct experiments with real bike 
flow data from Chicago, New York, and Washington. Experimental 
results show that our proposed method is better than baselines. In 
the future, we will extend TL-STGCN to other spatiotemporal 
transfer prediction problems, such as exhaust gas prediction, air 
quality index prediction, and people flow prediction. 

Front In
form Technol Electro

n Eng



Binkun LIU is currently pursuing his PhD degree at the University of 
Science and Technology of China. He received his BE degree from Hefei 
University of Technology in 2019. His research interests include machine 
learning and artificial intelligence.

Yun KANG received the Dr. Eng. degree in control theory and control 
engineering from the University of Science and Technology of China, 
Hefei, China, in 2005. From 2005 to 2007, he was a post-doctoral fellow 
with the Academy of Mathematics and Systems Science, Chinese 
Academy of Sciences, Beijing, China. He is currently a professor with 
the Department of Automation, University of Science and Technology of 
China. His current research interests include adaptive/robust control, 
variable structure control, and Markovian jump systems.

Yang CAO received the B.S. and Ph.D. degrees in information 
engineering from Northeastern University, Shenyang, China, in 1999 
and 2004, respectively. Since 2004, he has been with the Department of 
Automation, University of Science and Technology of China, Hefei, 
China, where he is currently an associate professor. He is a member of 
the IEEE Signal Processing Society. His current research interests 
include machine learning and computer vision. 

Front In
form Technol Electro

n Eng



Yunbo ZHAO (Senior Member, IEEE) received the B.Sc. degree in 
mathematics from Shandong University, Jinan, China, in 2003, the
M.Sc. degree in systems sciences from the Key Laboratory of Systems 
and Control, Chinese Academy of Sciences, Beijing, China, in 2007,
and the Ph.D. degree in control engineering from the University of South 
Wales, Pontypridd, U.K., in 2008. He is currently a professor with the 
Department of Automation, University of Science and Technology of 
China, and also with the Institute of Artificial Intelligence, Hefei 
Comprehensive National Science Center, Hefei, China. He has authored 
or coauthored more than 100 research articles as well as two English 
monographs on networked intelligent control and one Chinese 
monograph on human–machine autonomy. His current research 
interests include AI-driven control and automation, specifically, AI-driven 
networked intelligent control, AI-driven human–machine autonomy, and 
AI-driven machine gaming.

Zhenyi XU received the Ph.D. degree in control science and 
engineering from the Department of Automation, University of Science 
and Technology of China, Hefei, China, in 2020. He is currently an 
associate research fellow with the Institute of Artificial Intelligence, Hefei 
Comprehensive National Science Center (Anhui Artificial Intelligence 
Laboratory). His research interests are deep learning, urban computing, 
intelligent transportation, machine learning, and data mining.

Front In
form Technol Electro

n Eng



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




