
¡!DOCTYPE html PUBLIC ”-//W3C//DTD XHTML 1.0 Transitional//EN”
”http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd”¿

¡html xmlns=”http://www.w3.org/1999/xhtml” xml:lang=”en” lang=”en”¿
¡head¿
¡meta http-equiv=”Content-Type” content=”text/html; charset=utf-8”/¿
¡script type=”text/javascript” src=”../sitescripts.js”¿¡/script¿
¡link rel=”stylesheet” href=”../style.css” type=”text/css” media=”screen” ti-
tle=”Minimalistic” /¿
¡title¿ Research — Quaternion Valued Signal Processing there4; Dr. Danilo P.
Mandic¡/title¿

¡/head¿
¡body¿

¡div id=”header”¿
¡a class=”left” href=”index.htm”¿larr; Dr. Danilo Mandic¡/a¿
¡ul¿
¡li¿¡a href=”http://www.imperial.ac.uk”¿Imperial College¡/a¿¡/li¿
¡li¿¡a href=”http://www.ee.ic.ac.uk”¿EEE¡/a¿¡/li¿
¡li class=”last”¿¡a href=”http://www.commsp.ee.ic.ac.uk/”¿CSP Research Group¡/a¿¡/li¿

¡/ul¿
¡/div¿ ¡!– header –¿

¡div id=”container”¿
¡div id=”sidebar”¿
¡ul¿
¡li¿¡a href=”../index.htm”¿Home¡/a¿¡/li¿
¡li¿¡a class=”current” href=”../research.htm”¿Research¡/a¿¡/li¿
¡li¿¡a href=”../publications.htm”¿Publications¡/a¿¡/li¿

¡li¿¡a href=”../keynotes.htm”¿Keynotes¡/a¿¡/li¿
¡li¿¡a href=”../awards.htm”¿Awards¡/a¿¡/li¿
¡li¿¡a href=”../personal.htm”¿Personal¡/a¿¡/li¿
¡li¿¡a href=”../grants.htm”¿Research Grants¡/a¿¡/li¿
¡li¿¡a href=”../duties.htm”¿Professional Duties¡/a¿¡/li¿
¡li¿¡a href=”../courses.htm”¿Courses¡/a¿¡/li¿

¡li¿¡a href=”../dvv.htm”¿DVV Toolbox¡/a¿¡/li¿
¡li¿¡a href=”../collaborators.htm”¿Collaborators¡/a¿¡/li¿
¡/ul¿
¡/div¿ ¡!– sidebar –¿
¡div id=”content”¿
¡h1¿Quaternion Valued Signal Processing¡/h1¿

1



¡p¿ Widely Linear Modeling, Quaternion LMS (QLMS), Quaternion widely lin-
ear LMS (WLQLMS), Adaptive Prediction, Wind Forecasting. You can also
download the Matlab codes for most of quaternion-valued adaptive filters de-
scribed in the articles below
¡a class=”matlab” href=”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >< /p >
< p >
< strong > Legend < /strong >:
< imgsrc = ”../images/matlab− icon.gif”/ > MATLABcode,
< imgsrc = ”../images/pdf − icon.gif”/ > PDFfiles,
< imgsrc = ”../images/zip− icon.png”/ > Supplementsanddata.
< p >

< olid = ”research− work” >

<!−−C.UjangBukhari, C.Jahanchahi, C.Cheong−Took, andD.P.Mandic, \Anadaptiveconvexcombinationapproachfortheidentificationofimproperquaternionprocesses”, IEEETransactionsonNeuralNetworksandLearningSystems, inprint, 2013.

J.Navarro−Moreno, J.FernandezAlcala, C.CheongTook, andD.P.Mandic, \Predictionofwide−
sensestationaryquaternionrandomsignals”, SignalProcessing, inprint, 2013.
−− >

< li > C.JahanchahiandD.P.Mandic,< strong > ”AclassofquaternionKalmanfilters”, <
/strong > IEEETransactionsonNeuralNetworksandLearningSystems, vol.52, no.3, pp.533−
544, 2014.
< span >
< aclass = ”pdf”href = ”CJCPMQuaternionWLKalmanIEEETNNLS2014.pdf”title =
”downloadinPDFform” > [pdf ] < /a >< /span >
< /li >

< li > C.UjangBukhari, C.Jahanchahi, C.Cheong−Took, andD.P.Mandic,<
strong > ”Anadaptiveconvexcombinationapproachfortheidentificationofimproperquaternionprocesses”, <
/strong > IEEETransactionsonNeuralNetworksandLearningSystems, vol.25, no.1, pp.172–182, 2014.

< span >
< aclass = ”pdf”href = ”QuaternionStuff/CUBCCTDPMQuaternionadaptiveIdentificationIEEETNNLS2014.pdf” >
10.pdf”title = ”downloadinPDFform” > [pdf ] < /a >

< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
< /span >
< /li >

< li > J.Navarro−Moreno, J.FernandezAlcala, C.CheongTook, andD.P.Mandic,<
strong > ”Predictionofwide− sensestationaryquaternionrandomsignals”, <
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/strong > SignalProcessing, vol.93, no.9, pp.2573− 2580, 2013.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/MorenoWSSQuaternionSigP roc2013.pdf” >
10.pdf”title = ”downloadinPDFform” > [pdf ] < /a >
< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
< /span >
< /li >

< li > C.JahanchahiandD.P.Mandic,< strong > ”AnadaptivediffusionquaternionLMSalgorithmfordistributednetworksof3Dand4Dvectorsensors” <
/strong >, inProceedingsofEUSIPCO′13, pp.2013.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/CJDPMDiffusionQLMSEUSIPCO2013.pdf” >
10.pdf”title = ”downloadinPDFform” > [pdf ] < /a >
< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
< /span >
< /li >

< li > F.TobarandD.P.Mandic,< strong > ”Quaternionkernelleastsquares” <
/strong > inProceedingsofICASSP ′13, pp.6128–6132, 2013.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/FATDPMQuaternionKernelLMSICASSP2013.pdf” >
10.pdf”title = ”downloadinPDFform” > [pdf ] < /a >< /span >
< /li >

< li > C.Jahanchahi, C.CheongTook, andD.P.Mandic,< strong > ”Aclassofquaternionvaluedaffineprojectionalgorithms, ” <
/strong > SignalProcessing, vol.93, no.9, pp.1712–1723, 2013.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/CJCCTDPMAffineQuaternionF ilteringSignalP rocessing2013.pdf” >
10.pdf”title = ”downloadinPDFform” > [pdf ] < /a >
< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
< /span >
< /li >

< li > D.Dini, C.Jahanchahi, andD.P.Mandic,< strong > ”Widelylinearcomplexandquaternionvaluedbearingsonlytracking, ” <
/strong > IETSignalProcessing(invited), vol.6, no.5, pp.435–445, 2012.
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< span >
< aclass = ”pdf”href = ”QuaternionStuff/DDCJDPMKalmanBearingsOnlyT rackingIETSP2012.pdf” >
10.pdf”title = ”downloadinPDFform” > [pdf ] < /a >< /span >
< /li >

< li > C.Jahanchahi, C.CheongTook, andD.P.Mandic,< strong > ”Ongradientcalculationinquaternionadaptivefiltering”, <
/strong > inProceedingsofICASSP ′12, 3773–3776, 2012.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/CJCCTDPMQuaternionGradientICASSP2012.pdf”title =
”downloadinPDFform” > [pdf ] < /a >< /span >
< /li >

< li > C.U.Bukhari, C.CheongTook, andD.P.Mandic,< strong > ”Onquaternionanalyticity :
Enablingquaternionvaluednonlinearadaptivefiltering”, < /strong > inProceedingsofICASSP ′12, pp.2117–2120, 2012.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/CUBCCTDPMQuaternionRNNsICASSP2012.pdf”title =
”downloadinPDFform” > [pdf ] < /a >
< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
< /span >
< /li >

< li > M.Wang,C.CheongTookandD.P.Mandic,< strong > ”Aclassoffastquaternionvaluedvariablestepsizestochasticgradientlearningalgorithmsforvectorsensorprocesses”, <
/strong > inProceedingsofIJCNN ′11, pp.1700− 1705, 2011.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/QuaternionAdaptiveGASSIJCNN2011.pdf” >
10.pdf”title = ”downloadinPDFform” > [pdf ] < /a >< /span >
< /li >

< li > S.Javidi, C.Cheong−Took, andD.P.Mandic,< strong > ”AFastIndependentComponentAnalysisAlgorithmforQuaternionSignals, ” <
/strong > IEEETransactionsonNeuralNetworks, vol.22.no.12, pp.1967−1978, 2011.
< span >
< aclass = ”pdf”href = ”SJCCTDPMQFastICAIEEETNN2011.pdf” >
10.pdf”title = ”downloadinPDFform” > [pdf ] < /a >< /span >
< /li >

< li > C.Cheong − TookandD.P.Mandic,< strong > ”AugmentedSecond −
orderStatisticsofQuaternionRandomSignals, ” < /strong > SignalProcessing, vol.91, pp.214−
224, 2011.
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< span >
< aclass = ”pdf”href = ”QuaternionStuff/CCTDPMAugmentedQuatStatistics2011.pdf” >
10.pdf”title = ”downloadinPDFform” > [pdf ] < /a >
< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
< /span >
< br >

< ahref = ”QuaternionStuff/QuatStatAddendumSP2011.pdf” >< em >
Addendumtothepaperandsomeclarifications < /em >< /a >< span ><
/span >
< /li >

< li > C.CheongTook,C.Jahanchahi, andD.P.Mandic,< strong > ”Aunifyingframeworkfortheanalysisofquaternion−
valuedadaptivefilters, ” < /strong > inProceedingsoftheAsilomarConferenceonSignals, Systems, andComputers, pp.1771–1774, 2011.
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< aclass = ”pdf”href = ”QuaternionStuff/CJCCTDPMQLMSAnalysisAsilomar2011.pdf” >
10.pdf”title = ”downloadinPDFform” > [pdf ] < /a >
< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
< /span >
< /li >

< li > C.U.Bukhari, C.Cheong−Took, andD.P.Mandic,< strong > ”QuaternionV aluedNonlinearAdaptiveF iltering, ” <
/strong > IEEETransactionsonNeuralNetworks, vol.22, no.8, pp.1193−1206, 2011.
< span >
< aclass = ”pdf”href = ”CheC liveDaniloQuatNonlinF iltIEEETNN2011.pdf” >
10.pdf”title = ”downloadinPDFform” > [pdf ] < /a >

< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >< /span >
< /li >

< li > D.P.Mandic, C.Jahanchahi, andC.Cheong−Took,< strong > ”Aquaterniongradientoperatoranditsapplications”, <
/strong > IEEESignalProcessingLetters, vol.18, no.1, pp.1–5, 2011.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/DMPCJCCTQuaternionGradientIEEESPL2011.pdf”title =
”downloadinPDFform” > [pdf ] < /a >

< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
< /span >
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< /li >

< li > C.Cheong−Took,D.P.Mandic, andF.Zhang,< strong > ”OnUnitaryDiagonalisationofaSpecialClassofQuaternionMatrices, ” <
/strong > AppliedMathematicsLetters, vol.24, pp.1806− 1809, 2011.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/CCTDPMFZQuaternionDiagonalisationAppliedMathsLetters2011.pdf”title =
”downloadinPDFform” > [pdf ] < /a >
< /span >
< /li >

< li > S.Javidi, C.CheongTook,C.Jahancahi,N.LeBihan, andD.P.Mandic,<
strong > ”BlindExtractionofImproperQuaternionSources, ” < /strong >
inProceedingsofICASSP ′11, pp.3708− 3711, 2011.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/SoroushqBSEICASSP2011.pdf”title =
”downloadinPDFform” > [pdf ] < /a >
< /span >
< /li >

< li > C.Cheong − Took,G.Strbac,K.Aihara, andD.P.Mandic,< strong >
”Quaternion−valuedshorttermforecastingofthree−dimensionalwindandatmposphericparameters, ” <
/strong > RenewableEnergy, vol.36, pp.1754− 1760, 2011.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/CCTDPM3DW indRenewableEnergy2011.pdf”title =
”downloadinPDFform” > [pdf ] < /a >
< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
< /span >
< /li >

< li > C.Jahanchahi, C.Cheong−TookandD.P.Mandic,< strong > ”AWidelyLinearQuaternionRecursiveLeastSquaresF ilter, ” <
/strong > inProceedingsoftheCognitiveInformationProcessingConference, pp.87−
92, 2010.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/CyrusWLQRLSCIP2010.pdf”title =
”downloadinPDFform” > [pdf ] < /a >
< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
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< /span >
< /li >

< li > C.Cheong−Took,D.P.Mandic, andJ.Benesty,< strong > ”StudyofthequaternionLMSandfour−
channelLMSalgorithms, ” < /strong > inProceedingsofICASSP ′09, pp.3109–3112, 2009.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/CCTDPMJBQLMSvsMultichannelLMSICASSP2010.pdf”title =
”downloadinPDFform” > [pdf ] < /a >
< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
< /span >
< /li >

< li > C.C.Cheong−TookandD.P.Mandic,< strong > ”AQuaternionWidelyLinearAdaptiveF ilter, ” <
/strong > IEEETransactionsonSignalProcessing, vol.58, no.8, pp.4427−4431, 2010.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/TookMandicWLQLMSIEEETSP2010.pdf”title =
”downloadinPDFform” > [pdf ] < /a >

< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
< /span >
< /li >

< li > C.Cheong−Took,D.P.Mandic, andK.Aihara,< strong > ”Quaternion−
valuedshorttermforecastingofwindprofile, ” < /strong > inProceedingsofIJCNN, pp.3412−
3417, 2010.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/TookMandicQuaternionW indIJCNN2010.pdf”title =
”downloadinPDFform” > [pdf ] < /a >
< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
< /span >
< /li >

< li > C.Cheong−TookandD.P.Mandic,< strong > ”TheQuaternionLMSAlgorithmforAdaptive
F ilteringofHypercomplexProcesses, ” < /strong > IEEETransactionsonSignalProcessing, vol.57, no.4, pp.1316−
1327, 2009.
< span >
<! < aclass = ”pdf”href = ”http : //dx.doi.org/10.1098/rspa.2009.0502”title =
”downloadinPDFform” >
<![pdf ] < /a >
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< aclass = ”pdf”href = ”QuaternionStuff/QuaternionLMSIEEETSP2009.pdf”title =
”downloadinPDFform” > [pdf ] < /a >

< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
< /span >
< /li >

< li > C.Cheong−TookandD.P.Mandic,< strong > ”Quaternion−V aluedStochasticGradient−
BasedAdaptiveIIRFiltering, ” < /strong > IEEETransactionsonSignalProcessing, vol.58, no.7, pp.3895−
3901, 2010.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/QuaternionIIRIEEETSP2010.pdf”title =
”downloadinPDFform” > [pdf ] < /a >
< /span >
< /li >

< li > B.C.Ujang, C.Cheong−TookandD.P.Mandic,< strong > ”Splitquaternionnonlinearadaptivefiltering, ” <
/strong > NeuralNetworks, vol.23, no.3, pp.426− 434, 2010.
< span >
< aclass = ”pdf”href = ”QuaternionStuff/CheSplitQuaternionNN2010.pdf”title =
”downloadinPDFform” > [pdf ] < /a >
< /span >
< /li >

< li > C.Cheong−TookandD.P.Mandic,< strong > ”FusionofHeterogeneousDataSources :
AQuaternionicApproach, ” < /strong > ProceedingsofMSLP ′09,
pp.456− 461, 2008.
< span >
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”downloadinPDFform” > [pdf ] < /a >

< aclass = ”matlab”href = ”QuaternionStuff/MatlabCodeQuaternionAdaptiveF ilters.zip”title =
”downloadMATLABcode” > [MATLABcode] < /a >
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