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Name: Kim H. Esbensen






Date of birth: 06.04.1950

Place of birth: Ålborg, Denmark

Children: Pelle Fredriksen Esbensen  (14.04.79); Gry Andrea Esbensen Norang (04.07.86)

Significant other: May-Britt Hägg, professor NTNU

Artium: 


Herning Gymnasium, Denmark (1969)

First University Degree: 
M.Sc. (geology, geochemistry)

1978


    
University of Århus, Denmark 


Second University Degree:
Ph.D. (meteoritics, metallurgy, data analysis) 

1981


Technical University of Denmark, Copenhagen

Professionel experience:

Employer 1:
Chemometric Research Group, University of Umeå

1982-1983:
Swedish research council fellowship

Employer 2:
TERRA SWEDE prospecting AB 

1983-1984:
Data analyst, geologist

Employer 3:
Norwegian Computing Centre (NR) 

1984-1991:
Research scientist (SAND & STAT groups)

Employer 4:
Norsk Hydro Research Centre, Bergen

1991-1992:
Invited guest professor

Employer 5:
SINTEF: Industrial & Technological Research Centre, Oslo

1992-1995:
Senior research scientist

Chercheur associé, Centre du Recherche en Géomatique (CRG)
Université Laval, Quebec, 1993-1999, chercheur affilié 1999 - to date
Employer 6:
Telemark University College (HiT), Porsgrunn

1993-1995: 
Associate professor (professor II)

1995-2001:
Professor, Chemometrics
Employer 7:    Telemark Technological R&D Centre, Porsgrunn, Norway

1995-2001:
Head of chemometrics group, IPTEC
Employer 8:
University of Ålborg, Esbjerg, Denmark (AUE)

01.07, 2001 ---> Research professor - chemometrics
e-mail:
kes@aue.auc.dk   

homepage: 
www.acacsrg.aue.auc.dk
telephone:
+45 7912 7688 (office)

telefax:  +45 7545 3643


Visiting scientist

1978:  Department of Geology, University of Bergen (6 month student fellowship)

1980:  Institute of Geophysics and Planetary Physics, University of California,

           Los Angeles (UCLA) (9 months Ph.D. fellowship)

82-83: Chemometric Research Group, University of Umeå. Researcher.

1991:  Senior visiting scientist, Norsk Hydro, Oil & Gas Research Center, Bergen (6 months)

1992:  Visiting professor, Université Laval, Quebec, Canada (1 month)

2000:  Visiting professor, Kemometrigruppen, Levnedsmiddelinstituttet, KVL (6 months)


Languages

Scandinavian languages, English, (French, German)                (partial proficiency)


Professional memberships


The International Chemometrics Society (ICS)


American Geophysical Union (AGU)


Danish Chemometric Society (IDA)


Norwegian Chemics Society (Chemometrics)


Planetary Society


Meteoritics Society


Peer reviewer


Journal of Chemometrics        Chemometrics and the Intelligent Laboratory


Mathematical Geology            Geochimica et Cosmochimica Acta


Microchimica Acta                  Talanta


International Conferences and committees

International Association for Mathematical Geology (IAMG), councillor 1990-1992.

Third International Symposium on Chemometrics (MADLUST), 

Tromsø, July 2-6, 1990: Chairman of Organising & Scientific committees.

International Union of Pure and Applied Chemistry (IUPAC), 

Commision V.1, working group: "Chemometrics".

6.th Scandinavian Symposium on Chemometrics (SSC6), HIT/TF,

Porsgrunn, Aug. 15-19, 1999: Chairman of Organising & Scientific committees.

            WCSB1: First World Conference on Sampling Blending, Esbjerg, Aug. 19-22, 2003:
            Chairman of Organising & Scientific committees.

Fields of research:

Chemometrics; Multivariate Data Analysis, Multivariate Image Analysis (MIA);

Acoustic Chemometrics; AMT (Angle Measure Technique); Philosophy of Science; Theory of Sampling (TOS); Process Analytical Chemometrics (PAC)

Graduate Courses (M.Sc), lectured (HIT/TF)

1) Introduction to experimental design and multivariate data analysis, 2 vt.

2) Instrumental Analysis (Process Analytical Chemometrics), 2 vt.

3) Philosophy of science ("Vitenskapsteori"), 1 vt. 

Postgraduate Course (Ph.D.), lectured & tutored (HIT/TF & AUE)  

4) Advanced Multivariate Data Analysis, 3 vt (dr. ing.)

5) Philosophy of science ("Vitenskapsteori"), 2 vt. (dr. ing.)

6) Sampling – theory & practice, 5 ECTS

AUE

7) Multivariate Image Analysis (MIA, AMT), 4 ECTS
AUE

8) Videnskabsteori (Philosophy of Science), 5.5 ECTS
AUE

M.Sc. (Eng.) theses & siv. ing. projects supervised 1993 - 2002

35 M.Sc. (Eng.) theses and 19 siv. ing. (9 semester) projects - Main topics (selected): 

· Design and construction of an experimental two-phase flow rig “HITAFF”

· Acoustic chemometrics: Multi-phase flow monitoring and quantification 

· Powder science and technology, pneumatic transport monitoring

· Acoustic Machine Condition Monitoring (AMCM) - marine applications

· AMT (Angle Measure Technique) - theory, implementation and applications

· Multivariate calibration of dynamic powder transportation characteristics

· Full-scale optimisation of "Hurtigrute" M.S. Richard With &  M.S. Kong Harald
· Full-scale multivariate statistical process monitoring of an electro-calcinating oven

· QSAR - Quantitative Structure Activity Relationships: 49 alkyl-phenols in water

· Chemometric analysis of membrane technological purification processes

· Acoustic in-line oil/gas pipeline status monitoring (scale laboratory test)

· Experimental acoustic chemometric grainsize distribution determination

· Chemometric Mg(OH2) precipitation process monitoring

· Multivariate signal analysis of North sea oil rig drilling riser movement

· Multivariate Image Analysis (MIA) & Multivariate Image Regression (MIR)

· Image analytical inventory of pressurised gas containers - warehouse logistics

· Monitoring of powder transportation processes (acoustic chemometrics)

· Chemometric optimisation of HPLC phosfolipid determination

· At-line process-analytical monitoring of thermoplastic roadmarking materials

· On-line NIR analysis (optimal multivariate calibration) in a polyethene plant

· Characterisation of porous materials and granular mixtures by AMT and MIA

· Theory of sampling: didactic forays

· Sampling bias characterisation of batch - and continuous 3-D industrial mixers

· MIA characterisation of biofilms

· Acoustic chemometric determination of "pitch" concentration in bulk paper making

· Optimal industrial pneumatic transportation of unbroken MgO

· Multivariate calibration of an industrial five-component system (conf.)

· Chemometric determination of critical absorption parameters for CO2 and SO2
· Mixture designs in practise: optimalisation of gasoline additives

· Multivariate data analytical characterisation of granular segregation modeling

· Characterisation of industrial mixer efficiency (theory of sampling)

· Structurally correct sampling at “ESSI Konsumfisk, Esbjerg” 

· Sampling of geological materials (rocks, soils) – improving laboratory methods 


Ph.D. supervision
Four doctors created at HIT/TF in 2001-2002:
Ph.D. (dr.ing.) 
Thorbjørn Tønnesen Lied  (HIT/TF) 1996-2001: 

"Multivariate image regression (MIR) for quantitative

predictions - Prototype software implementation and

selected industrial-technological pilot studies. 

Norwegian Research Council (NFR) stipend.
Ph.D. (dr.ing.) 
Maths Halstensen  (HIT/TF) 1997-2001: 



"Experimental multi-phase flow monitoring"



Norwegian Research Council (NFR) stipend.
 Ph.D. (dr.ing) 
Jun Huang (Zhejian University, PRC) 1998-2001:



"Applied Multivariate Data Analysis"



Telemark Institute of Technology/NFR stipend.

Ph.D.  (dr.ing.) 
Maria Lundhaug (Nansen Environmental &


Remote Sensing Center, Bergen) 1999-2002:



“Chemometric SAR remote sensing data analysis”



Department of Education stipend (HIT/TF).

Awards

1977-1980: 
Royal Danish Academy of Sciences: "Emil Herborg" fellowship

1978: 
University of Copenhagen: "Silver Medal" for M.Sc. thesis 

Patents
The following has been filed for patent by Norsk Hydro (aug. 1995), accepted 1998:

"Metode og utstyr for opptak og prosessering av digitale bilder av borekjerner"
Kim H. Esbensen: Co-inventor

The following has been filed for patent by Borealis ASA (aug. 1999), accepted 2001:

"Determination of molecular structure of polymers through the acoustic spectrum emitted by polymers flowing through a constriction"

Kim H. Esbensen: Co-inventor


Applied Chemometrics Research Group (ACRG) – HIT/TF

ACRG was established at HIT/TF in June 1995. ACRG consists of all contemporary M.Sc. (Eng.) students and Ph.D. candidates with chemometrics supervision (an accumulated total of 35 by summer 2001) as well as associated post doctoral employees. 

ACRG moved to Ålborg University Esbjerg 01.07.01, now in the form of ACACSRG: Applied Chemometrics, Analytical Chemistry and Sampling Research Group. 

Homepages: www.acacsrg.aue.auc.dk 

Doctoral oppositions   
Prof. Esbensen has served as academic opponent at the following Ph.D. creations:

Louise Radzikowski  
BioCentrum-DTU. Biochemistry and Nutririon. Technical University of Denmark (DTU), Copenhagen, Oct. 31, 2002.

“Analysis of proteins in wheat and rye – correlation to varieties and quality”

Dorthe Kjær Pedersen
    Dept. Dairy & Food Science, KVL, Copenhagen, June 14, 2002

   “Spectroscopic and chemometrics exploration of food quality – 
    Early prediction of food quality”

Susanne Holmin
S-SENCE & Division of Applied Physics, Dept. of Physics and Measurement Technology, Linköping University, Feb. 22, 2002
“LIQUID SENSING – Development and characterisation of an Electronic Toungue based on electrochemical methods”

Andrei Ipatov
     Roskilde University, Denmark Aug. 17, 2001

“Flow-injection analysis of multi-component liquids with multi-sensor detection”
Claus A. Anderson
     Technical University of Denmark (KVL), Cph. 08.09.2000:

                                                ”Exploratory multivariate data analysis with 

 applications in food technology”
Per Waaben Hansen
 Tech. University of Denmark (ATV/KVL), Cph. 15.01.1999:

                                               ”Spectroscopic Analyses on Dairy Products”

Ib Rune Johanssen
     Universitet i Oslo, Norway 10.06.1998: 



     "Compensation methods for spectral interference in 



      infra-red gas spectrometry"
Riitta Heikka 
      Lappeenranta Technical University,  Finland  13.11.1998:



      "Sampling and Calibration in Process Analytical Chemistry"

Trond Frisøe

      University of Bergen, Norway 28.05.1997:



      "Quality Determinations of Petroleum Liquids from 

 Complex Permittivity Spectra"
Jannicke Hilland 
       University of Bergen,  21.11.1997:

  "On-line Quality Determination of Petroleum Fluids by means  

   of Dielectric Spectroscopy and Chemometric modelling"

Anita Th. Smith 
           NTNU, Trondheim, Norway 05.12.1997:



           "Toxicology of chemical mixtures - the synthetic approach"

Hans-Rene Bjørsvik 
            University Umeå, Sweden, 12.12.1995: 



             "Monitoring and Optimisation of Syntheses of     

Pharmaceutical Chemicals by Multivariate Modelling and  Design"

List of publications and lectures   
A full list of approx. 100 papers and 200 lectures and presentations is available on request. 

Recent lectures (2001 -----)

1. Esbensen, K.H. & Hagen, S.T. (2001): Introduksjon til forsøksdesign og data analyse. 2-day course: Norske Skog, Union, Skien, Jan. 25-26, 2001.

2. Esbensen, K.H. (2001): Tak til kjemometri Norge for 18 år - En svanesang.  13. Norske Kjemometrisymposium, Highland Hotel, Geilo 19-21 mars 2001.

3. Esbensen, K.H. (2001): Validering - en fenomenologisk introduksjon.13. Norske Kjemometrisymposium, Highland Hotel, Geilo 19-21 mars 2001
4. Esbensen, K.H. (2001): Acoustic chemometrics in Powder Science & Technology. Swedish Powder network meeting at Höganäs AB April 25, 2001
5. Esbensen, K.H. (2001): Image analytical AMT (Angle Measuring Technique) in Food Science & Technology. Swedish Powder network meeting at Höganäs AB April 25, 2001
6. Esbensen, K.H.: Procesanalytisk kemometri: Produkt- og procesovervågning – udnyttelse af hurtigmetoder i industriprocesser. Dansk NIR Forum. Scanticon Comwell, Kolding. 9-10 maj 2001
7. Esbensen, K.H (2001): Multivariare Image Analysis/Multivariate Image Regression. Invited lecture GRC: Gordon Research Conferences, Statistics in Chemistry and Chemical Engineering, Williamstown, MA, July 22-27, 2001
8. Esbensen, K.H. (2001): Development of on-line image analytical industrial process monitoring calibrated against structurally correct sampling of heterogeneous materials. SSC7 (7 Scandinavian Symposium on Chemometrics), Copenhagen.      Aug. 19-23, 2001

9. Ergon, R. & Esbensen, K. (2001): Static PLSR optimization based on Kalman filtering theory and noise covariance estimation. SSC7 (7 Scandinavian Symposium on Chemometrics), Copenhagen. Aug. 19-23, 2001

10. Jørgensen, P, Pedersen, J, Jensen, E & Esbensen, K. (2001): On-line batch fermentation process monitoring – Prediction of ”biological time”. SSC7                  (7 Scandinavian Symposium on Chemometrics), Copenhagen. Aug. 19-23, 2001

11. Esbensen, K, Waskaas, M & Matveyev I.H. (2001): Optimisations in the hydropower industry by EMF-induced headloss friction reduction. Poster. SSC7                    (7 Scandinavian Symposium on Chemometrics), Copenhagen. Aug. 19-23, 2001

12. Esbensen, K.H. (2001): Advanced Chemometrics. 3-day Ph.D. course.            St. Petersburg University, Dept. of Chemistry. Russia. October 23-27, 2001.

13. Esbensen, K.H. (2001): Advanced Chemometrics. 3-day Ph.D. course.            S-SENCE Applied Physics, Dept. Physics and Measurement Technology. Linköpings Universitet, Linköping, Sweden. Nov. 21-23, 2001

14. Esbensen, K.H. (2001): Videregående emner indenfor industriel kemometri: Korrekt sampling, AMT & validering. Inviteret foredrag, FOSS Hq, Hillerød, Denmark, December 7, 2001.

      189.
Esbensen, K.H. (2002): Drushbametrics-1. First Russian winter school on

            Chemometrics: Modern methods of data analysis. Kostroma, Feb. 11-14 2002.
1) Introduction to chemometrics

2) Multivariate Statistical Process Control (MSPC)
     190.
Esbensen, K.H. (2002): Center for Industriel Bioteknologi (CIB) –

 Indlæg. Børsen Gazellemøde, Syddansk Universitet, Esbjerg. 03.04.02.

     191. 
Esbensen, K.H. (2002): Validering – det vigtigste element ved multivariat kalibrering. Gæsteforelæsning HIT/TF, Porsgrunn. 18.04.02.

     192.
Esbensen, K.H. (2002): Angle Measure Technique (AMT). Indlæg på ”Temagruppe NIR”, Bioteknologisk Institut, Kolding. 23 Maj, 2002. 


     193.
Esbensen, K.H. (2002): Korrekt sampling – er NIR det endelig svar? Indlæg på ”Temagruppe NIR”, Bioteknologisk Institut, Kolding. 23 Maj, 2002.

     194.
Esbensen, K.H. (2002): Relationships between sampling, analytical chemistry and chemometrics. Inviteret foredrag: DANSAK7 (7. Danske Symposium i Analytisk Kemi), Københavns Universitet, 20-21 august 2002 

     195. 
Esbensen, K.H. (2002): Teknisk-Industriel Kemometri. 3-dages kursus. AUE & Bioteknologisk Institut, Kolding. 27-29.08.02.

1) Introduktion til kemometrisk data analyse

2) PCA – Principal Component Analysis

3) PLS – Partial Least Squares regression 

4) Validation

     196.
Esbensen, K.H. (2002): Acoustic chemometrics – Introduction and application examples. 2-day course: Acoustic Chemometrics, Biotechnological Institute & Ålborg University Esbjerg (ACACSRG), Biotechnological Institute, Kolding 2-3.10.02.

     197.
Esbensen, K.H. (2002): Multivariate Image Analysis (MIA) methods. Invited lecture: On-line Imaging for Process Monitoring and Control. McMaster Advanved Control Consortium workshop, Oct. 16, 2002. McMaster University, Hamilton, Canada.

     198.
Esbensen, K.H. (2002): AMT: an image ”global texture” characterisation tool. Invited lecture: On-line Imaging for Process Monitoring and Control. McMaster Advanved Control Consortium workshop, Oct. 17, 2002. McMaster University, Hamilton, Canada.

     199.
Esbensen, K.H. (2002): Sampling-forhold mellem sampling, analytisk kemi og kemometri. Inviteret dobbeltforelæsning: 4. brugerseminar Dansk NIR Forum: ”Sampling eller gambling?”. Vingstedcentret. 3- Dec. 2002. 

     200.
Esbensen, K.H. (2002): Sampling: 2-dages introduktionskursus. Novozymes AS, Kalundborg. 4-5 Dec. 2002.

201. Esbensen, K.H. (2002): Introduction to sampling of complex systems – introduction to the Theory of Sampling (TOS). Geological Institute, University of Århus. 9 Dec.

202. Esbensen, K.H. (2003): Sampling aspects of bioprocess scale-up. IB2 Seminar/Workshop: Scale-up of Bioprocess. Jan. 17, 2003, Esbjerg.

203. Esbensen K.H. (2003): Introduksjon til kjemometri (2-day course), NVE (Norsk Vassdrags og Energidirektorat), Oslo Jan. 23-24, 2003

204. Esbensen, K.H. (2003). Sampling: 3-day advanced course. Tembec, Corporate HQ research division, Témiscaming, Ontario, Canada. Feb. 3-5, 2003

205. Esbensen, K.H. (2003): Acoustic Chemometrics: 1-day introduction. Tembec, Corporate HQ research division, Témiscaming, Ontario, Canada. Feb. 6, 2003

206. Esbensen, K.H. (2003): Introduction to chemometrics. Poznan University of Technology (PUT), Poland. Feb. 11, 2003

207. Esbensen, K.H. (2003): PLS – metode, applikationer & validering. Guest lecture, Department of Statistics and Demography, University of Southern Denmark (SDU), Feb. 25, 2003, Odense
208. Esbensen, K.H. (2003): 
Multivariate data Analysis in practice – industrial applications

Relationships between sampling, chemical analysis and chemometrics

Angle Measure Technique (AMT) – a power full transformation

Proper validation: the most important issue in multivariate calibration


 Invited lectures at WSC-2 (2.nd Russian Winter School in Chemometrics),

 Barnaul/Belokuriga, Altai State, Sibiria. 28.02 – 04.03, 2003 
209. Esbensen, K.H. (2003): Alt hva du altid ønsket å vite om validering. Guest lecture at Telemark University College, Porsgrunn 24.03.03
Recent Publications (2001 -----)

1. Huang, J. & Esbensen, K.H. (2000): Applications of Angle Measure Technique (AMT) in image analysis - Part I. A new methodology for in situ powder characterisation. Chemometrics and Intel. Lab. Systems, 54, 1-19.
2. Huang, J. & Esbensen, K.H. (2001): Applications of Angle Measure Technique (AMT) in image analysis – Part II. Prediction of powder functional properties and mixing components using multivariate AMT regression (MAR). Chemometrics and Intel. Lab. Systems, vol. 57 (2001), issue 1, 37-56.

3. Lied, T.T. & Esbensen, K.H. (2001): Principles of MIR, multivariate image regression I: Regression typology and representative application studies. Chemometrics and Intel. Lab. Systems, Special Issue: “PLS Methods”, Tenenhaus & Næs (Ed.), vol. 58 (2001), 213-226.

4. Esbensen, K.H., Waskaas, M., Matveyev, I.H., Wolden, K.E., Lode, J.G., Lied, T.T. & Halstensen, M. (2001): Feasibility of EMF-induced pipeline wall friction reduction by PLS2- inter-calibration of acoustic chemometrics and reference laser velocimetry. Jour. Chemometrics (2001), vol. 15, 241-263.

5. Esbensen, K.H., Lied, T.T., Lowell, K. & Edwards, G. (2002): Principles of Multivariate Image Analysis (MIA) in remote sensing, technology and industry. International Journal of Remote Sensing (submitted).
6. Lied, T.T., Matveyev, I.H., Karlsrud, D. Huang, J. & Esbensen, K.H. (2002): Image-analytical quantitative monitoring of heterogenous mixture processes: Angle Measure Technique (AMT) vs. Multivariate Image Regreession (MIR). Chemometrics and Intel. Lab. Systems (submitted).
7.                Esbensen, K.H. (2001): Multivariate Data Analysis – in practise. An
                           introduction to multivariate data analysis and experimental design. 5.th Ed. 

                           (Oct. 2001), 600 p. CAMO AS Publ. ISBN 82-993330-2-4.

      88. Ergon, R. & Esbensen, K.H. (2001): A didactically motivated PLS prediction

algorithm. Modeling, Identification and Control, vol. 22, No. 3., 131-139. 

      89. Ergon, R. & Esbensen, K.H. (2002): PCR/PLS optimization based on noise
            covariance estimation and Kalman filtering theory. Jour.  Chemometrics (2002), vol.

            16, No. 8-10, 401-407. 
      90. Esbensen, K.H. (2002): Drushbametrics 1, The First Russian Chemometrics Winter
            School (Meeting report). Jour.  Chemometrics (2002), vol.16, No. 6, 319-320.
      91. Esbensen, K.H, L. Petersen, C K. Dahl, H.H. Friis Pedersen, L.P. Houmøller (2002):

            Sampling I – ”the missing link” for analytisk kemi og kemometri. Dansk Kemi

            vol. 83, nr. 9, 64-67. 


      92. Esbensen, K.H, L. Petersen, Casper K. Dahl, H.H. Friis Pedersen, L.P. Houmøller

            (2002): Sampling II – ”the missing link” for analytisk kemi og kemometri. Dansk

            Kemi, vol. 83, nr. 10, 37-40.

      93. Esbensen, K.H, H.H. Friis Pedersen, L.P. Houmøller, L. Petersen, C. Dahl, A.

            Ørnskov, J, Johnsen, L.Højbjerg (2002): Sampling III – Laboratoriesampling for

            kemisk analyse. Dansk Kemi, vol. 83, nr. 11, 51-54.

      94. Esbensen, K.H, L. Petersen, Casper K. Dahl, H.H. Friis Pedersen, L.P. Houmøller

            (2002). Sampling IV: Teoretiske relationer og didaktiske eksempler. Dansk Kemi

            vol. 83, nr. 12, 24-28.

      95. Huang, J, S. Ose, Sunil de Silva, K. H. Esbensen (2003): Non-invasive

            monitoring of powder breakage during pneumatic transportation using acoustic
            chemometrics. Powder Technology, vol. 129 (2003), 130-138.

      96. Esbensen, K.H. & A. Höskuldsson (2003): Multivariate data analysis: quo vadis? 
            I. Object-oriented data modelling (OODM). Journal of Chemometrics, vol. 17, 33-44
      97. Höskuldsson, A. & K.H. Esbensen (2003): Multivariate data analysis: quo vadis? 

            II. Levels of data-modelling objectives and possibilities. Journal of Chemometrics,

            vol. 17, 45-52

      98. Heydorn, K. & Esbensen, K,H, (2003): Sampling V. Kan man stole på vores
            resultater? Dansk Kemi, vol. 84, nr. 5, April 2003 (in print)

     99.  Huang, J, Wium, H, Qvist, K & Esbensen, K.H. (2003). Multi-way Methods in Image

Analysis – Relationships and Applications. Chemometrics and Intelligent Laboratory

Systems …… (in print)
