Prof. Erkki Oja, Aalto University Email: erkki.oja@hut.fi March 17, 2010

References

A. Textbooks:

[1] Oja, E.: Subspace Methods of Pattern Recognition. Letchworth, England: Research Studies Press, and New York, NY: J. Wiley (1983). Japanese translation, Sangyo Tosho, Tokyo (1984). Chinese translation (1987).

[2] Hyvärinen, A., Karhunen, J. and Oja, E.:

Independent Component Analysis. New York, NY: J. Wiley (2001). Japanese translation, Tokyo Denki University Press (2005). Chinese translation, Publishing House of Electronic Industry (2007).

B. Edited Books:

[3] Oja, E. and Simula, O. (Eds.): Proceedings of the 2nd Scandinavian Conference on Image Analysis. Espoo, Finland: Pattern Recognition Society of Finland (1981).

[4] Oja, E. and Kaski, S. (Eds.): Kohonen Maps.

Amsterdam, Holland: Elsevier (1999). [5] Kaynak, O., Alpaydin, E., Oja, E., and Xu, L. (Eds): Artificial Neural Networks and Neural Information Processing - ICANN/ICONIP 2003. Lecture Notes in Computer Science 2714. Berlin, Germany: Springer (2003).

[6] Duch, W., Kacprzyk, J., Oja, E., and Zadrozny, S. (Eds): Artifical Neural Networks: Biological Indpirations - ICANN 2005. Lecture Notes in Computer Science 3696. Berlin, Germany: Springer (2005).

[7] Duch, W., Kacprzyk, J., Oja, E., and Zadrozny, S. (Eds): Artifical Neural Networks: Formal Models and Their Applications - ICANN 2005. Lecture Notes in Computer Science 3697. Berlin, Germany: Springer (2005).

[8] Kollias, S., Stafylopatis, A., Duch, W., and Oja, E. (Eds): Artifical Neural Networks - ICANN 2006. Volume I. Lecture Notes in Computer Science 4131. Berlin, Germany: Springer (2006).

[9] Kollias, S., Stafylopatis, A., Duch, W., and

Oja, E. (Eds): Artifical Neural Networks - ICANN 2006. Volume II. Lecture Notes in Computer Science 4132. Berlin, Germany: Springer (2006).

C. Journal Articles:

[10] Jokinen, Y. and Oja, E.: A theoretical study of serial correlation of spike trains in a second order neuron. Int. J. Neuroscience 4, pp. 243- 249 (1972).

[11] Kohonen, T., Oja, E. and Ruohonen, M.:

Adaptation of a linear system to a finite set of patterns occurring in an arbitrarily varying order. Acta Polyt. Scand. Ma25 (1974).

[12] Kohonen, T. and Oja, E.: Fast adaptive formation of orthogonalizing filters and associative memory in recurrent networks of neuronlike elements. Biol. Cyb. 21, pp. 85-95 (1976).

[13] Oja, E.: Asymptotic solutions of a class of matrix differential equations arising in neural network modelling. Int. J. Systems Sci. 8, pp. 1145-1161 (1977).

[14] Oja, E.: S-orthogonal projection operators as asymptotic solutions of a class of matrix differential equations. SIAM J. Math. Anal. 9, pp. 848-854 (1978).

[15] Cooper, L.N., Liberman, F. and Oja, E.: A theory for the acquisition and loss of neuron specificity in visual cortex. Biol. Cyb. 33, pp. 9-28 (1979).

[16] Oja, E.: On the construction of projectors using products of elementary matrices. IEEE Trans. Comput. C-28, pp. 65-66 (1979).

[17] Oja, E.: On the convergence of an associative learning algorithm in the presence of noise. Int. J. Systems Sci. 11, pp. 629-640 (1980).

[18] Oja, E.: A simplified neuron model as a principal component analyzer. J. Math. Biol. 15, pp. 267-273 (1982).

[19] Oja, E. and Karhunen, J.: An analysis of convergence for a learning version of the subspace method. J. Math. Anal. Appl. 91, pp. 102-111 (1983).

[20] Oja, E. and Kuusela, M.: The ALSM algorithm - an improved subspace method of classification. Pattern Recognition 16, pp. 421-427 (1983).

[21] Collan, Y., Oja, E. and Whimster, W.F.:

Mathematical background of stereology and morphometry for diagnostic pathologists. Acta Stereol. 2, pp. 214-238 (1983).

[22] Oja, E. and Collan, Y.: Basic principles of image analysis by a computer. Acta Stereol. 2, pp. 250-261 (1983).

[23] Ogawa, H. and Oja, E.: Wiener filter, projection filter, and Karhunen-Loeve subspaces in digital picture processing. IECE Japan PRL83, no. 270, pp. 61-70 (1984).

[24] Oja, E. and Ogawa, H.: Image restoration by parametric projection filter. IECE Japan PRL84, no. 22, pp. 11-20 (1984).

[25] Parkkinen, J., Jääskeläinen, T. and Oja, E.: Pattern recognition approach to color measurement and discrimination. Acta Polyt. Scand. Ph 149, pp. 171-174 (1985).

[26] Oja, E. and Karhunen, J.: On stochastic approximation of the eigenvectors and eigenvalues of the expectation of a random matrix. J. Math. Anal. Appl 106, pp. 69-84 (1985).

[27] Ogawa, H. and Oja, E.: Projection filter, Wiener filter and Karhunen-Loeve subspaces in digital image restoration. J. Math. Anal. Appl 114, pp. 37-51 (1986).

[28] Ogawa, H. and Oja, E.: Can we solve the continuous Karhunen-Loeve eigenproblem from discrete data? Trans. IECE Japan E69, pp. 1020- 1029 (1986).

[29] Oja, E. and Ogawa, H.: Parametric projection filter for image and signal restoration. IEEE Trans. on Acoustics, Speech, Signal Processing 34, pp. 1643-1653 (1986).

[30] Kohonen, T. and Oja, E.: Computing with neural networks - a technical comment. Science 235, p. 1227 (1987).

[31] Oja, E.: Neural networks, principal components, and subspaces. Int. J. Neural Systems 1, pp. 61-68 (1989).

[32] Parkkinen, J., Selkäinaho, K. and Oja, E.: Detecting texture periodicity from the cooccurrence matrix. Pattern Recognition Letters 11, pp. 43-50 (1990).

[33] Xu, L., Oja, E. and Kultanen, P.: A new curve detection method: Randomized Hough Transform (RHT). Pattern Recognition Letters 11, pp. 331-338 (1990).

[34] Räsänen, T., Hakumäki, S., Oja, E., and Hakumäki, M.: Analysis of r and s disorders in Finnish by using a laboratory computer.

Folia Phoniatr. 42, pp. 135 - 143 (1990). [35] Xu, L., Krzyzak, A., and Oja, E.: Neural nets for dual subspace pattern recognition method. Int. J. Neural Systems 2, pp. 169 - 184 (1991).

[36] Oja, E., Ogawa, H. and Wangviwattana, J.:

Homogeneous neural networks for Principal Component Analysis. IEICE Japan PRU91, no 93, pp. 41 - 48 (1991).

[37] Oja, E., Ogawa, H. and Wangviwattana, J.:

Principal Component Analysis by homogeneous neural networks, Part I: the weighted subspace criterion. IEICE Trans. on Information and Systems E75 - D, 3, pp. 366 - 375 (1992).

[38] Oja, E., Ogawa, H. and Wangviwattana, J.: Principal Component Analysis by homogeneous neural networks, Part II: analysis and extensions of learning algorithms. IEICE Trans. on Information and Systems E75 - D, 3, pp. 376 - 382 (1992).

[39] Xu, L., Oja, E. and Suen, C.Y.: Modified Hebbian learning for curve and surface fitting. Neural Networks 5, pp. 441 - 457 (1992).

[40] Lampinen, J. and Oja, E.: Clustering properties of hierarchical self-organizing maps. J. Mathematical Imaging and Vision 2, pp. 261 - 272 (1992).

[41] Oja, E.: Principal components, minor components, and linear neural networks. Neural Networks 5, pp. 927 - 935 (1992).

[42] Xu, L. and Oja, E.: Randomized Hough Transform (RHT): basic mechanisms, algorithms, and complexities. Computer Vision, Graphics, and Image Processing: Image Understanding 57, pp. 131 - 154 (1993).

[43] Xu, L., Krzyzak, A. and Oja, E.: Rival penalized competitive learning for clustering analysis, RBF net, and curve detection. IEEE Trans. on Neural Networks 4, pp. 636 - 649 (1993).

[44] Kälviäinen, H., Hirvonen, P., Xu, L. and Oja, E.: Probabilistic and non-probabilistic Hough Transforms: overview and comparisons. Image and Vision Computing 13, pp. 239 - 252 (1995).

[45] Lampinen, J. and Oja, E.: Distortion tolerant pattern recognition based on self-organizing feature extraction. IEEE Trans. on Neural Networks 6, pp. 539 - 547 (1995).

[46] Oja, E. and Wang, L.: Robust fitting by nonlinear neural units. Neural Networks 9, pp. 435 - 444 (1996).

[47] Oja, E. and Valkealahti, K.: Co-occurrence

Map: quantizing multidimensional texture histograms. Pattern Recognition Letters 17, pp. 723 - 730 (1996).

[48] Kälviäinen, H., Hirvonen, P. and Oja, E.:

Houghtool—a software package for the use of the Hough Transform. Pattern Recognition Letters 17, pp. 889 - 897 (1996).

[49] Oja, E. and Wang, L.: Neural fitting: robustness by anti-Hebbian learning. Neurocomputing 12, pp. 155 - 170 (1996).

[50] Kohonen, T., Oja, E., Simula, O., Visa, A., and Kangas, J.: Engineering applications of the Self-Organizing Map. Proceedings of the IEEE 84, pp. 1358 - 1384 (1996).

[51] Hyvärinen, A. and Oja, E.: Simple neuron models for Independent Component Analysis. Int. J. Neural Systems 7, pp. 671 - 687 (1996).

[52] Holmström, L., Koistinen, P., Laaksonen, J., and Oja, E.: Neural and statistical classifiers - taxonomy and two case studies. IEEE Trans. on Neural Networks 8, pp. 5 - 17 (1997).

[53] Karhunen, J., Oja, E., Wang, L., Vigario, R., and Joutsensalo, J.: A class of neural networks for Independent Component Analysis. IEEE Trans. on Neural Networks 8, pp. 486 - 504 (1997).

[54] Hyvärinen, A. and Oja, E.: A fast fixed-point algorithm for Independent Component Analysis. Neural Computation 9, pp. 1483 - 1492 (1997). Reprinted in G. Hinton and T. Sejnowski (Eds.), Unsupervised learning - foundations of neural computation. MIT Press, Cambridge, MA (1999).

[55] Oja, E.: The nonlinear PCA learning rule in Independent Component Analysis. Neurocomputing 17, pp. 25 - 45 (1997).

[56] Valkealahti, K. and Oja, E.: Reduced multidimensional co-occurrence histograms in texture classification. IEEE Trans. on Pattern Analysis and Machine Intelligence 20, pp. 90 - 94 (1998).

[57] Hyvärinen, A. and Oja, E.: Independent Component Analysis by general non-linear Hebbian-like learning rules. Signal Processing 64, pp. 301 - 313 (1998).

[58] Laaksonen, J. and Oja, E.: Learning subspace classifiers and error-corrective feature extraction. Int. J. of Pattern Recognition and Artificial Intelligence 12, pp. 423 - 436 (1998).

[59] Valkealahti, K. and Oja, E.: Texture classification with single- and multiresolution cooccurrence maps. Int. J. of Pattern Recognition and Artificial Intelligence 12, pp. 437 -

452 (1998).

[60] Kallioniemi, I., Saarinen, J. and Oja, E.: Optical scatterometry of subwavelength diffraction gratings: neural network approach. Applied Optics 37, No. 25, pp. 5830 - 5835 (1998).

[61] Karhunen, J., Pajunen, P. and Oja, E.: The nonlinear PCA criterion in blind source separation: relations with other approaches. Neurocomputing 22, pp. 5 - 20 (1998).

[62] Oja, E.: From neural learning to independent components. Neurocomputing 22, pp. 187 - 200 (1998).

[63] Kohonen, T. and Oja, E.: Visual feature analysis by the Self-Organizing Map. Neural Computing & Applications 7, pp. 273 - 286 (1998).

[64] Oja, E., Hyvärinen, A., and Hoyer, P.: Image feature extraction and denoising by sparse coding. Pattern Analysis and Applications 2, pp. 104 - 110 (1999).

[65] Giannakopoulos, X., Karhunen, J. and Oja, E.: An experimental comparison of neural algorithms for Independent Component Analysis and Blind Separation. Int. J. of Neural Systems 9, pp. 99 - 114 (1999).

[66] Kallioniemi,I., Saarinen, J. and Oja, E.: Characterization of diffraction gratings in a rigorous domain with optical scatterometry: hierarchical neural-network model. Applied Optics 38, no. 28, pp. 5920-5930 (1999).

[67] Vigario, R., Särelä, J., Jousmäki, V., Hämäläinen, M., and Oja, E.: Independent component approach to the analysis of EEG and MEG recordings. IEEE Trans. on Biomedical Engineering 47, no. 5, pp. 589 - 593 (2000).

[68] Hyvärinen, A. and Oja, E.: Independent Component Analysis: algorithms and applications. Neural Networks 13, no. 4 - 5, pp. 411 - 430 (2000).

[69] Laaksonen, J., Koskela, M., Laakso, S. and and Oja, E.: PicSOM - Content-based image retrieval with self-organizing maps. Pattern Recognition Letters 21, no. 13 - 14, pp. 1199 - 1207 (2000).

[70] Vigario, R. and Oja, E.: Independence: a new criterion for the analysis of electromagnetic fields in the global brain? Neural Networks 13, no. 8 - 9, pp. 891 - 908 (2000).

[71] Vuori, V., Laaksonen, J., Oja, E., and Kangas, J.: Experiments with adaptation strategies for a prototype-based recognition system of isolated handwritten characters. Int. J. of Document Analysis and Recognition 3, pp. 150

- 159 (2001) [72] Ojala, T., Valkealahti, K., Oja, E. and Pietikäinen, M.: Texture discrimination with multidimensional distributions of gray level differences. Pattern Recognition 34, no. 3, pp. 727 - 739 (2001).

[73] Laaksonen, J., Koskela, M., Laakso, S., and Oja, E.: Self-Organizing Maps as a relevance feedback technique in content-based image retrieval. Pattern Analysis and Applications 4, pp. 140 - 152 (2001).

[74] Koivunen, V., Enescu, M. and Oja, E.: Adaptive algorithm for blind separation from noisy time-varying mixtures. Neural Computation 13, no. 10, pp. 2339 - 2357 (2001).

[75] Laaksonen, J., Koskela, M. and Oja, E.: Pic- SOM - Self-organizing image retrieval with MPEG-7 content descriptions. IEEE Trans. on Neural Networks 13, no. 4, pp. 841 - 853 (2002).

[76] Brandt, S., Laaksonen, J. and Oja, E.: Statistical shape features for content-based image retrieval. J. of Mathematical Imaging and Vision 17, no. 2, pp. 187 - 198 (2002).

[77] Oja, E.: Unsupervised learning in neural computation. Theoretical Computer Science 287, no. 1, pp. 187 - 207 (2002).

[78] Funaro, M., Oja, E. and Valpola, H.: Independent component analysis for artefact separation in astrophysical images. Neural Networks 16, no. 3-4, pp. 469-478 (2003).

[79] Valpola, H., Oja, E., Ilin, A., Honkela, A., and Karhunen, J.: Nonlinear blind source separation by variational Bayesian learning. IEICE Trans. on Fundamentals of Electronics, Communications, and Computer Sciences E86-A, no. 3, pp. 532 - 541 (2003).

[80] Aksela, M., Girdziusas, R., Laaksonen, J., Oja, E. and Kangas, J.: Methods for adaptive combination of classifiers with application to recognition of handwritten characters. Int. J. of Document Analysis and Recognition 6, no. 1, pp. 23 - 41 (2003).

[81] Lee, T.-W., Cardoso, J.-F., Oja, E. and Amari, S.: Introduction to special issue on independent component analysis. J. of Machine Learning Res. 3, no. 8, pp. 1175 - 1176 (2003).

[82] Oja, E., Harmeling, S. and Almeida, L.: Independent component analysis and beyond. Signal Processing 84, no. 2, pp. 215 - 216 (2004).

[83] Plumbley, M. and Oja, E.: A "Non-negative PCA" algorithm for independent component analysis. IEEE Trans. on Neural Networks 15, no. 1, pp. 66 - 76 (2004).

[84] Ilin, A., Valpola, H. and Oja, E.: Nonlinear dynamical factor analysis for state change detection. IEEE Trans. on Neural Networks 15, no. 3, pp. 559 - 575 (2004).

[85] Oja, E. and Plumbley, M.: Blind separation of positive sources by globally convergent gradient search. Neural Computation 16, no. 9, pp. 1811 - 1825 (2004).

[86] Principe, J., Oja, E., Xu, L., Cichocki, A., and Erdogmus, D.: Guest Editorial – Special issue on information theoretic learning. IEEE Trans. on Neural Networks 15, no. 4, pp. 789 - 791 (2004).

[87] Laaksonen, J., Koskela, M. and Oja, E.: Class distributions on SOM surfaces for feature extraction and object retrieval. Neural Networks 17, nos. 8-9, pp. 1121 - 1133 (2004).

[88] Pakkanen, J., Iivarinen, J. and Oja, E.: The Evolving Tree - a novel self-organizing network for data analysis. Neural Processing Letters 20, no. 3, pp. 199 - 211 (2004).

[89] Raju, K., Ristaniemi, T., Karhunen, J. and Oja, E.: Jammer suppression in DS-CDMA arrays using independent component analysis. IEEE Trans. on Wireless Communications 5, no. 1, pp. 77 - 82 (2006).

[90] Ilin, A., Valpola, H. and Oja, E.: Exploratory analysis of climate data using source separaation methods. Neural Networks 19, pp. 155 - 167 (2006).

[91] Tichavský, P., Koldovský, Z. and Oja, E.: Performance analysis of the FastICA algorithm and Cramér-Rao bounds for linear independent component analysis. IEEE Trans. on Signal Processing 54, no. 4, pp. 1189 - 1203 (2006).

[92] Pakkanen, J., Iivarinen, J. and Oja, E.: The Evolving Tree - Analysis and Applications. IEEE Trans. on Neural Networks 17, no. 3, pp. 591 - 603 (2006).

[93] Koldovský, Z., Tichavský, P., and Oja, E.: Efficient variant of algorithm FastICA for independent component analysis attaining the Cramér-Rao lower bound. IEEE Trans. on Neural Networks 17, no. 5, pp. 1265 - 1277 (2006).

[94] Oja, E. and Yuan, Z.: The FAstICA algorithm revisited – convergence analysis. IEEE Trans. on Neural Networks 17, no. 6, pp. 1370 - 1381 (2006).

[95] Lendasse, A„ Oja, E., Simula, O. and Verleysen, M.: Time series prediction competition: The CATS benchmark. Neurocomputing 70, no 13-15, pp. 2325-2329 (2007).

[96] Vigario, R. and Oja, E.: BSS and ICA in neuroinformatics: from current practices to open challenges. IEEE Rev. in Biomedical Engineering 1, pp. 50 - 61 (2008).

[97] Yang, Z. and Oja, E.: Linear and nonlinear Projective Nonnegative Matrix Factorization. IEEE Trans. on Neural Networks, to appear, (2010).

D. Book Chapters:

[98] Kohonen, T., Lehtiö, P. and Oja, E.: Storage and processing of information in distributed associative memory systems. In G. Hinton and J. Anderson (Eds.), Parallel Models of Associative Memory. Hillsdale, NJ: Lawrence Erlbaum Associates, pp. 105-143 (1981). (Second printing: 1989).

[99] Oja, E.: New aspects on the subspace methods of pattern recognition. In E. Caianiello and G. Musso (Eds.), Cybernetic Systems: Recognition, Learning, Self- Organization. Letchworth, England: Research Studies Press, and New York, NY: J. Wiley, pp. 55-64 (1984).

[100] Oja, E. and Parkkinen, J.: Texture subspaces.

In P.A. Devijver and J. Kittler (Eds.), Pattern Recognition Theory and Applications. Berlin: Springer-Verlag, pp. 21-34 (1987).

[101] Oja, E. and Lampinen, J.: Image restoration by fast local convolution. In V. Cantoni, V. di- Gesu, S. Levialdi (Eds.), Image Analysis and Processing II. New York and London: Plenum Press, pp. 369-376 (1988).

[102] Oja, E.: Neurocomputing - a new paradigm in information processing. In K. Kankaala and R. Nieminen (Eds.), Scientific Computing in Finland. Espoo, Finland: Finnish State Computer Centre, pp. 31-42 (1989).

[103] Oja, E., Parkkinen, J., Selkäinaho, K., and Kärki, T.: Regularity measurement, classification, and segmentation of textures. In J.C. Simon (Ed.), From Pixels to Features. London and New York: Elsevier, pp. 207-218 (1989).

[104] Lampinen, J. and Oja, E.: Fast computation of Kohonen self-organization. In F. Fogelman- Soulie and J. Herault (Eds.), Neurocomputing: Algorithms, Architectures, and Applications. NATO ASI Series F: Computer and Systems Sciences, vol. 68. Berlin: Springer-Verlag, pp.

65 - 74 (1990).

[105] Xu, L. and Oja, E.: Improved simulated annealing, Boltzmann machine, and attributed graph matching. In L. Almeida and C. Wellekens (Eds.), Springer Lecture Notes in Computer Science 412. Berlin: Springer- Verlag, pp. 151-161 (1990).

[106] Koikkalainen, P. and Oja, E.: The CARE- LIA simulator- a development and specification environment for neural networks. In M. Frazer (Ed.), Advances in Control Networks and Large Scale Parallel Distributed Processing Models. Norwood, NJ: Ablex, pp. 242-272 (1991).

[107] Oja, E.: Self-organizing maps and computer vision. In H. Wechsler (Ed.), Neural Networks for Perception, vol. 1: Human and Machine Perception. Boston: Academic Press, pp. 368- 385 (1992).

[108] Oja, E.: PCA neural networks. In H. Kimura and S. Kodama (Eds.), Recent Advances in Mathematical Theory of Systems, Control, Networks and Signal Processing, vol. II. Osaka: Mita Press, pp. 463 - 468 (1992).

[109] Oja, E. and Lampinen, J.: Feature extraction by unsupervised learning. In T. Ishiguro (Ed.), Cognitive Processing for Vision and Voice, Proc. Fourth NEC Research Symposium. Philadelphia: SIAM, pp. 63 - 76 (1994).

[110] Oja, E. and Lampinen, J.: Unsupervised learning for feature extraction. In J. M. Zurada, R. J. Marks II, and C. J. Robinson (Eds.), Computational Intelligence: Imitating Life. New York: IEEE Press, pp. 13 - 22 (1994).

[111] Oja, E.: Neural networks - advantages and applications. In E. S. Gelsema and L. N. Kanal (Eds.), Pattern Recognition in Practice IV. Amsterdam: Elsevier, pp. 359 - 365 (1994).

[112] Oja, E.: Unsupervised neural learning. In A.

Bulsari (Ed.), Neural Networks for Chemical Engineers. Amsterdam: Elsevier Science, pp. 21 - 32 (1995).

[113] Oja, E.: Principal component analysis. In M.

Arbib (Ed.), The Handbook of Brain Theory and Neural Networks. Cambridge: MIT Press, pp. 753 - 756 (1995).

[114] Oja, E. and Karhunen, J.: Signal separation by nonlinear Hebbian learning. In M. Palaniswami, Y. Attikiouzel, R. Marks II, D. Fogel, and T. Fukuda (Eds.), Computational Intelligence - a Dynamic System Perspective. New York: IEEE Press, pp. 83 - 97 (1995).

[115] Oja, E.: Neural computing. In P. Kauranen (Ed.), Year Book of the Academia Scientiarum Fennica. Helsinki: Finnish Academy of Sciences, pp. 127 - 131 (1996).

[116] Hyvärinen, A. and Oja, E.: One-unit learning rules for Independent Component Analysis. In M. C. Moser, M. I. Jordan, and T. Petsche (Eds.), Advances in Neural Information Processing Systems 9. Cambridge, MA: The MIT Press, pp. 480 - 486 (1997).

[117] Lampinen, J., Laaksonen, J., and Oja, E.:

Pattern recognition. In C. Leondes (Ed.), Image Processing and Pattern Recognition. New York: Academic Press, pp. 1 - 59 (1997).

[118] Oja, E., Karhunen, J., Hyvärinen, A., Vigario, R. and Hurri, J.: Neural independent component analysis - approaches and applications. In S. Amari and N. Kasabov (Eds.), Brainlike Computing and Intelligent Information Systems. Singapore: Springer, pp. 167 - 188 (1998).

[119] Vigario, R., Jousmäki, V., Hämäläinen, M., Hari, R., and Oja, E.: Independent component analysis for identification of artifacts in magnetoencephalographic recordings. In M. I. Jordan, M. J. Kearns, and S. A. Solla (Eds.), Advances in Neural Information Processing Systems 10. Cambridge, MA: The MIT Press, pp. 229 - 235 (1998).

[120] Kiviluoto, K. and Oja, E.: S-Map: a network with a simple self-organization algorithm for generative topographic mappings. In M. I. Jordan, M. J. Kearns, and S. A. Solla (Eds.), Advances in Neural Information Processing Systems 10. Cambridge, MA: The MIT Press, pp. 549 - 555 (1998).

[121] Laaksonen, J., Vuori, V. and Oja, E.: Adaptation of prototype sets in on-line recognition of isolated handwritten Latin characters. In Advances of Handwriting Recognition, World Scientific, pp. 489-497 (1999).

[122] Oja, E., Laaksonen, J., Koskela, M., and Brandt, S.: Self-Organizing Maps for contentbased image database retrieval. In E. Oja and S. Kaski (Eds.), Kohonen Maps. Amsterdam: Elsevier, pp. 349 - 362 (1999).

[123] Vigario, R., Särelä, J. and Oja, E.: Searching for independence in electromagnetic brain waves. In M. Girolami (Ed.), Advances in Independent Component Analysis. London: Springer, pp. 183 - 199 (2000).

[124] Hyvärinen, A., Hoyer, P. and Oja, E.: Image denoising by Sparse Code Shrinkage. In S.

Haykin and B. Kosko (Eds.), Intelligent Signal Processing. New York: IEEE Press, pp. 554 - 568 (2001).

[125] Laakso, S., Laaksonen, J., Koskela, M. and Oja, E.: Self-Organizing Maps of Web link information. In N. Allinson, H. Yin, L. Allinson and J. Slack (Eds.), Advances in Self- Organizing Maps. London: Springer, pp. 146 - 151 (2001).

[126] Vigario, R., Ziehe, A., Müller, K.-L., Wübbeler, G., Trahms, L., Mackert, B.-M., Curio, G., Jousmäki, V., Särelä, J., and Oja, E.: Blind decomposition of multimodal evoked responses and DC fields. In F. Sommer and A. Wichert (Eds.), Exploratory Analysis and Data Modeling in Functional Neuroimaging. Cambridge, MA: MIT Press, pp. 163 - 191 (2002).

[127] Oja, E.: Real-valued mathematical tools for cognitive modelling. In L. Nader (Ed.), Encyclopedia of Cognitive Science, vol. 3. London: Nature Publishing Group, pp. 857 - 863 (2003).

[128] Oja, E., Sjöberg, M., Viitaniemi, V., and Laaksonen, J.: Emergence of semantics from multimedia databases. In G. Y. Yen and D. B. Vogel (Eds.), Computational Intelligence: Principles and Practice. New York: IEEE, pp. 193 - 216 (2006).

[129] Tichavsky, P., Koldovsky, Z and Oja, E.:

Speed and accuracy enhancement of linear ICA techniques using rational nonlinear functions. In M. Davies, C, James, S. Abdallah, and M. Plumbley (Eds.), Lecture Notes in Computer Science 4666. Berlin: Springer- Verlag, pp. 285-292 (2007).

[130] Xu, L. and Oja, E.: Randomized Hough Transform. In J.R.R. Dopico, J. Dorado and A. Pazos (Eds.), Encyclopedia of Artificial Intelligence. IGI Global Publication, (2008).

[131] Yang, Z. and Oja, E.: Projective Nonnegative Matrix Factorization with alpha-divergence. In C. Alippi, M. Polycarpou, C. Panayiotou, and G. Ellinas (Eds.), Lecture Notes in Computer Science 5768. Berlin: Springer-Verlag, pp. 20 - 29 (2009).

[132] van Heeswijk, M., Miche, Y., Lindh-Knuutila, T., Hilbers, P., Honkela, T., Oja, E., and Lendasse, A.: Adaptive ensemble models of Extreme Learning Machines for time series prediction. In C. Alippi, M. Polycarpou, C. Panayiotou, and G. Ellinas (Eds.), Lecture Notes in Computer Science 5769. Berlin: Springer-Verlag, pp. 305 - 314 (2009).

E. Refereed Articles in the Proceedings of International Conferences:

[133] Kohonen, T., Lehtiö, P., Oja, E., Kortekangas, A. and Mäkisara, K.: Demonstration of the pattern processing properties of the optimal associative mappings. Proc. 1977 Int. Conf. on Cybernetics and Society, Sept. 19-21, 1977, Washington, DC, pp. 581-585 (1977).

[134] Mäkisara, K. and Oja, E.: Recognition of images using relational structures and content-addressable memory. Proc. 1st Scand. Conf. on Image Analysis, Jan. 14-16, 1980, Linköping, Sweden, pp. 112-117 (1980).

[135] Kohonen, T., Lehtiö, P. and Oja, E.: A model of cortical associative memory. (Invited talk). Proc. Workshop on Synaptic Modification, Neuron Selectivity, and Nervous System Organization, Nov. 16-19, 1980, Providence, RI (1980).

[136] Karhunen, J. and Oja, E.: Some comments on the subspace methods of classification. Proc. 5th Int. Conf. on Pattern Recognition, Dec. 1- 4, 1980, Miami Beach, FL, pp. 1191-1194 (1980).

[137] Oja, E. and Karhunen, J.: Recursive construction of Karhunen-Loeve expansions for pattern recognition purposes. Proc. 5th Int. Conf. on Pattern Recognition, Dec. 1-4, 1980, Miami Beach, FL, pp. 1215-1218 (1980).

[138] Karhunen, J. and Oja, E.: Optimal adaptive compression of high-dimensional data. Proc. 2nd Scand. Conf. on Image Analysis, June 15-17, 1981, Helsinki, Finland, pp. 152-157 (1981).

[139] Saali, K., Oja, E., and Pääkkönen, A.: Robust regression in clinical data. Proc. 4th Nat. Meeting on Biophysics and Medical Engineering, June 8-9, 1982, Tampere, Finland, pp. 77-80 (1982).

[140] Kuusela, M. and Oja, E.: The averaged learning subspace method for spectral pattern recognition. Proc. 6th Int. Conf. on Pattern Recognition, Oct. 19-22, 1982, Munich, Germany, pp. 134-137 (1982).

[141] Oja, E. and Karhunen, J.: New methods for stochastic approximation of truncated Karhunen-Loeve expansions. Proc. 6th Int. Conf. on Pattern Recognition, Oct. 19-22, 1982, Munich, Germany, pp. 134-137 (1982).

[142] Oja, E. and Parkkinen, J.: On subspace clustering. Proc. 7th Int. Conf. on Pattern Recognition, Jul.30-Aug.2, 1984, Montreal, Canada, pp. 692- 695 (1984).

[143] Oja, E. and Ogawa, H.: Parametric projection filter restoration. Proc. 4th Scand. Conf. on Image Analysis, June 17-20, 1985, Trondheim, Norway, pp. 151-158 (1985).

[144] Parkkinen, J. and Oja, E.: Texture classification by the subspace method. Proc. 4th Scand. Conf. on Image Analysis, June 17-20, 1985, Trondheim, Norway, pp. 429-436 (1985).

[145] Oja, E. and Lampinen, J.: A fast local PPF restoration filter. Proc. Int. Conf. on Acoustics, Speech, Signal Proc., April 7-11, 1986, Tokyo, Japan, pp. 1497-1500 (1986).

[146] Parkkinen, J. and Oja, E.: Cooccurrence matrices and subspace methods in texture analysis. Proc. 8th Int. Conf. on Pattern Recognition, Oct. 27-31, 1986, Paris, France, pp. 405-408 (1986).

[147] Jääskeläinen, T., Parkkinen, J. and Oja, E.:

Color discrimination by optical pattern recognition. Proc. 8th Int. Conf. on Pattern Recognition, Oct. 27-31, 1986, Paris, France, pp. 766-768 (1986).

[148] Selkäinaho, K., Parkkinen, J. and Oja, E.:

Structure in cooccurrence matrices - association vs. agreement. Proc. 5th Scand. Conf. on Image Analysis, June 2-5, 1987, Stockholm, Sweden, pp. 411-418 (1987).

[149] Oja, E. and Kärki, T.: Properties of the ALSM subspace classifier for texture analysis. Proc. 5th Scand. Conf. on Image Analysis, June 2-5, 1987, Stockholm, Sweden, pp. 419-426 (1987).

[150] Oja, E. and Kohonen, T.: The subspace learning algorithm as a formalism for Pattern Recognition and Neural Networks. Proc. IEEE 1988 Int. Conf. on Neural Networks, July 24-27, 1988, San Diego, CA, pp. 277-284 (1988). Reprinted in P. Mehra and B. W. Wah (Eds.), Artificial Neural Networks: Concepts and Theory. Los Alamitos: IEEE Computer Society Press, pp. 101 - 108 (1992).

[151] Parkkinen, J., Oja, E. and Jääskeläinen, T.:

Color analysis by learning subspaces and optical processing. Proc. IEEE 1988 Int. Conf. on Neural Networks, July 24-27, 1988, San Diego, CA, pp. 421-428 (1988).

[152] Koikkalainen, P. and Oja, E.: Specification and implementation environment for neural networks using communicating sequential processes. Proc. IEEE 1988 Int. Conf. on Neural Networks, July 24- 27, 1988, San Diego, CA, pp. 533-540 (1988).

[153] Koikkalainen, P. and Oja, E.: Artificial neural networks - specification and implementation through Occam. Proc. Step-88, Finnish Artificial Intelligence Symposium, Aug. 15-18, 1988, Helsinki, Finland, pp. 621-629 (1988).

[154] Selkäinaho, K., Parkkinen, J. and Oja, E.:

Comparison of χ^2 and κ statistics in finding signal and picture periodicity. Proc. 9th Int. Conf. on Pattern recognition, Nov. 14-17, 1988, Rome, Italy, pp. 1221-1224 (1988).

[155] Oja, E.: Pattern recognition by neural computing. (Invited talk). Proc. Nordic symposium on neural computing, April 17-18, 1989, Helsinki, Finland (1989).

[156] Lampinen, J. and Oja, E.: Self-organizing maps for spatial and temporal AR models. Proc. 6th Scand. Conf. on Image Analysis, June 18-21, 1989, Oulu, Finland, pp. 120-127 (1989).

[157] Lampinen, J. and Oja, E.: Fast selforganization by the Probing Algorithm. Proc. IEEE Int. Joint Conf. on Neural Networks, June 18- 21, 1989, Washington, DC, pp. II 503-507 (1989).

[158] Ogawa, H., Oja, E., and Lampinen, J.: Projection filters for image and signal restoration. Proc. IEEE Int. Conf. on Systems Engineering, Aug. 24-26, 1989, Dayton, OH, pp. 93-97 (1989).

[159] Xu, L. and Oja, E.: Adding top-down expectation into the learning procedure of selforganizing maps. Proc. Int. Joint Conf. on Neural Networks, Jan. 15-19, 1990, Washington, DC, pp. I 735-738 (1990).

[160] Xu, L. and Oja, E.: Vector pair correspondence by a simplified counter-propagation model: a twin topographic map. Proc. Int Joint Conf. on Neural Networks, Jan. 15-19, 1990, Washington, DC, pp. II 531-534 (1990).

[161] Kultanen, P., Xu, L. and Oja, E.: Randomized Hough Transform (RHT). Proc. 10th Int. Conf. on Pattern Recognition, June 16-21, 1990, Atlantic City, NJ, pp. 631 - 635 (1990).

[162] Koikkalainen, P. and Oja, E.: Self-organizing hierarchical feature maps. Proc. International Joint Conference on Neural Networks, June 17-21, 1990, San Diego, CA, pp. II 279 - 285 (1990).

[163] Kälviäinen, H. and Oja, E.: Comparisons of attributed graph matching algorithms for computer vision. Proc. Step-90, Finnish Artificial Intelligence Symposium, June 11 - 14, 1990, Oulu, Finland, pp. 354 - 368 (1990).

[164] Oja, E., Xu, L. and Kultanen, P.: Curve detection by an extended self-organizing map and the related RHT method. Proc. of the International Neural Network Conference, July 9-13, 1990, Paris, France, pp. 27-30 (1990).

[165] Lampinen, J. and Oja, E.: Distortion tolerant feature extraction with Gabor functions and topological coding. Proc. of the International Neural Network Conference, July 9-13, 1990, Paris, France, pp. 301 - 304 (1990).

[166] Koikkalainen, P. and Oja, E.: Neural system development via Carelia simulator. Proc. Cognitiva, November 20-23, 1990, Madrid, Spain, pp. 769 - 772 (1990).

[167] Kultanen, P., Oja, E. and Xu, L.: Randomized Hough Transform (RHT) in engineering drawing vectorization system. Proc. of the IAPR Workshop on Machine Vision Applications, Nov. 28-30, 1990, Tokyo, Japan, pp. 173-176 (1990).

[168] Oja, E., Ogawa, H., and Wangviwattana, J.:

Learning in nonlinear constrained Hebbian networks. In T. Kohonen, K. Mäkisara, O. Simula, and J. Kangas (Eds.), Artificial Neural Networks. Amsterdam: Elsevier, pp. 385 - 390 (1991) (Proc. Int. Conf. on Artificial Neural Networks ICANN-91, June 24 - 28, 1991, Helsinki, Finland).

[169] Oja, E.: Data compression, feature extraction, and autoassociation in feedforward neural networks. (Invited talk). In T. Kohonen, K. Mäkisara, O. Simula, and J. Kangas (Eds.), Artificial Neural Networks. Amsterdam: Elsevier, pp. 737 - 745 (1991) (Proc. Int. Conf. on Artificial Neural Networks ICANN-91, June 24 - 28, 1991, Helsinki, Finland).

[170] Xu, L., Krzyzak, A., and Oja, E.: Neural net method for Dual Subspace Pattern Recognition. Proc. 1991 Int. Joint Conf. on Neural Networks, July 8 - 12, 1991, Seattle, WA, pp. II 379 - 384 (1991).

[171] Oja, E.: Neural networks in image processing and analysis. (Invited talk). Proc. Symposium on Image Sensing and Processing in Industry, July 10 - 11, 1991, Tokyo, Japan, pp. 143 - 152 (1991).

[172] Kälviäinen, H., Oja, E. and Xu, L.: Motion detection using Randomized Hough Transform. Proc. 7th Scand. Conf. on Image Analysis, Aug. 13 - 16, 1991, Aalborg, Denmark, pp. 72 - 79 (1991).

[173] Ogawa, H. and Oja, E.: Optimally generalizing neural networks. Proc. Int. Joint Conf. on

Neural Networks, Nov. 18 - 22, 1991, Singapore, pp. 2050 - 2055 (1991).

[174] Oja, E.: Pattern recognition and sensory information processing by neural networks. (Invited talk). Proc. Intern. Workshop on Neural Networks for District Heating, March 26, 1992, Reykjavik, Iceland (1992).

[175] Kälviäinen, H., Oja, E., and Xu, L.: Motion Detection by the Randomized Hough Transform: Basic Mechanisms. Proc. of Nordic Workshop on Industrial Machine Vision, March, 1992, Kuusamo, Finland (1992).

[176] Oja, E.: Neural computing. (Invited talk).

Proc. NORDDATA, June 16 - 18, 1992, Tampere, Finland, pp. 306 - 316 (1992).

[177] Xu, L. and Oja, E.: Further developments on RHT: Basic mechanisms, algorithms, and computational complexities. Proc. 11th Int. Conf. on Pattern Recognition, Aug. 30 - Sep. 3, 1992, the Hague, Netherlands, pp. 125 - 128 (1992).

[178] Kälviäinen, H., Oja, E. and Xu, L.: Randomized Hough Transform applied to translational and rotational motion analysis. Proc. 11th Int. Conf. on Pattern Recognition, Aug. 30 - Sep. 3, 1992, the Hague, Netherlands, pp. 672 - 675 (1992).

[179] Xu, L., Krzyzak, A., and Oja, E.: Unsupervised and supervised classifications by rival penalized competitive learning. Proc. 11th Int. Conf. on Pattern Recognition, Aug. 30 - Sep. 3, 1992, the Hague, Netherlands, pp. 496 - 499 (1992).

[180] Oja, E., Ogawa, H., and Wangviwattana, J.:

PCA in fully parallel neural networks. In I. Aleksander and J. taylor (Eds.), Artificial neural Networks, 2. Amsterdam: Elsevier, pp. 199 - 202 (1992) (Proc. Int. Conf. on Artificial Neural Networks ICANN-92, Sep. 4 - 7, 1992, Brighton, England).

[181] Xu, L., Krzyzak, A. and Oja, E.: Rival Penalized Competitive Learning, clustering analysis, RBF nets, and curve detection. Proc. 1992 Int. Joint Conference on Neural Networks, Nov. 3-6, 1992, Beijing, P.R.China, pp.665- 670 (1992).

[182] Wang, L.-Y. and Oja, E.: Image compression by neural networks: a comparison study. Proc. IEEE Winter Workshop on Digital Signal Processing, Jan. 17 - 20, 1993, Tampere, Finland, pp. 7.2:3.1 - 3.6. Also Lappeenranta University of Technology, Department of Information Technology, Research Report 35 (1992).

[183] Wang, L. - Y. and Oja, E.: Robust fitting by nonlinear neural units. Proc. 8th Scand. Conf. on Image Analysis, May 25-28, 1993, Tromsø, Norway, pp. 531 - 537 (1993).

[184] Wang, L.- Y. and Oja, E.: Image compression by MLP and PCA neural networks. Proc. 8th Scand. Conf. on Image Analysis, May 25-28, 1993, Tromsø, Norway, pp. 1317 - 1324 (1993).

[185] Heikkonen, J., Koikkalainen, P. and Oja, E.:

Self-organizing maps for collision-free nevigation. Proc. World Congress on Neural Networks WCNN, July 11 - 15, 1993, Portland, ORE, pp. 141 - 144 (1993).

[186] Oja, E.: Nonlinear PCA: algorithms and applications. (Invited talk). Proc. World Congress on Neural Networks WCNN, July 11 - 15, 1993, Portland, ORE, p. 396 (1993).

[187] Heikkonen, J., Koikkalainen, P. and Oja, E.:

From situations to actions: motion behavior learning by self-organization. Proc. Int. Conf. on Artificial Neural Networks ICANN- 93, Sep. 13 - 16, 1993, Amsterdam, Netherlands, pp. 262 - 267 (1993).

[188] Heikkonen, J. and Oja, E.: Self-organizing Maps for visually guided collision-free navigation. Proc. Int. Joint Conf. on Neural Networks IJCNN’93, Oct. 25 - 29, 1993, Nagoya, Japan, pp. 669 - 672 (1993).

[189] Wang, L.-Y. and Oja, E.: Nonlinear constrained anti-Hebbian learning for curve and surface fitting. Proc. Int. Conf. on Signal Processing ICSP’93, October 1993, Beijing, P.R. China, pp. 1163 - 1166 (1993).

[190] Kälviäinen, H., Hirvonen, P., Xu, L. and Oja, E.: Comparisons of probabilistic and nonprobabilistic Hough Transforms. Proc. Third European Conf. on Computer Vision ECCV, May 2 - 6, 1994, Stockholm, Sweden, pp. 351 - 360 (1994).

[191] Oja, E.: Beyond PCA: statistical expansions by nonlinear neural networks. (Invited talk). Proc. Int. Conf. on Artificial Neural Networks ICANN-94, May 26 - 29, 1994, Sorrento, Italy, pp. 1049 - 1054 (1994).

[192] Oja, E.: Neural networks - advantages and applications. (Invited talk). Proc. Step-94, Conf. on AI Research in Finland, Aug. 29 - 31, 1994, Turku, Finland, pp. 2 - 8 (1994).

[193] Vigario, R. and Oja, E.: Signal separation and feature extraction by nonlinear PCA network. Proc. 9th Scand. Conf. on Image Analysis, June 6 - 9, 1995, Uppsala, Sweden, pp. 811 - 818 (1995).

[194] Kälviäinen, H., Hirvonen, P. and Oja, E.:

Houghtool—a software package for Hough Transform calculation. Proc. 9th Scand. Conf. on Image Analysis, June 6 - 9, 1995, Uppsala, Sweden, pp. 841 - 848 (1995).

[195] Oja, E. and Taipale, O.: Applications of learning and intelligent systems - the Finnish technology programme. (Invited talk). Proc. Int. Conf. on Artificial Neural Networks ICANN- 95, Industrial Conference, Oct. 9 - 13, 1995, Paris, France (1995).

[196] Oja, E.: PCA, ICA, and nonlinear Hebbian learning. (Invited talk). Proc. Int. Conf. on Artificial Neural Networks ICANN-95, Oct. 9 - 13, 1995, Paris, France, pp. 89 - 94 (1995).

[197] Oja, E., Karhunen, J., Wang, L., and Vigario, R.: Principal and independent components in neural networks - recent developments. (Invited talk). Proc. VII Italian Workshop on Neural Nets WIRN VIETRI-95, May 18 - 20, 1995, Vietri sul Mare, Italy, pp. 16 - 35 (1995).

[198] Oja, E. and Valkealahti, K.: Compressing higher-order co-occurrences for texture analysis using the Self-Organizing Map. Proc. Int. Conf. on Neural Networks ICNN’95, Nov. 28 - Dec. 1, 1995, Perth, Australia, pp. 1160 - 1164 (1995).

[199] Wang, L., Karhunen, J., and Oja, E.: A bigradient optimization approach for robust PCA, MCA, and source separation. Proc. Int. Conf. on Neural Networks ICNN’95, Nov. 28 - Dec. 1, 1995, Perth, Australia, pp. 1684 - 1689 (1995).

[200] Wang, L., Karhunen, J., Oja, E., and Vigario, R.: Blind separation of sources using nonlinear PCA type learning algorithms. Proc. Int. Conf. on Neural Networks and Signal Processing ICNNSP95, Dec. 10 - 13, 1995, Nanjing, P.R. China, pp. 847 - 850 (1995).

[201] Hyvärinen, A. and Oja, E.: A neuron that learns to separate one signal from a mixture of independent sources. Proc. Int. Conf. on Neural Networks ICNN’96, June 3-6, 1996, Washington, DC, pp. 62 - 67 (1996).

[202] Laaksonen, J. and Oja, E.: Classification with learning k-Nearest Neighbors. Proc. Int. Conf. on Neural Networks ICNN’96, June 3-6, 1996, Washington, DC, pp. 1480 - 1483 (1996).

[203] Laaksonen, J. and Oja, E.: Subspace dimension selection and Averaged Learning Subspace Method in handwritten digit classification. Proc. Int. Conf. on Artificial Neural Networks ICANN-96, July 16 - 19, Bochum, Germany, pp. 227 - 232 (1996).

[204] Valkealahti, K. and Oja, E.: Optimal texture feature selection for the Co-occurrence Map. Proc. Int. Conf. on Artificial Neural Networks ICANN-96, July 16 - 19, Bochum, Germany, pp. 245 - 250 (1996).

[205] Holmström, L., Koistinen, P., Laaksonen, J., and Oja, E.: Neural network and statistical perspectives of classification. Proc. 13th Int. Conf. on Pattern Recognition, Aug. 25 - 30, 1996, Vienna, Austria, pp. D286 - D290 (1996).

[206] Oja, E. and Hyvärinen, A.: Blind signal separation by neural networks. (Plenary talk). Proc. 1996 Int. Conf. on Neural Information Processing ICONIP’96, Sep. 24 - 27, 1996, Hong Kong, pp. 7 - 14 (1996).

[207] Vigario, R., Hyvärinen, A. and Oja, E.: ICA fixed-point algorithm in extraction of artifacts from EEG. Proc. 1996 IEEE Nordic Signal Processing Symposium NORSIG’96, Sep. 24 - 27, 1996, Espoo, Finland, pp. 383 - 386 (1996).

[208] Hurri, J., Hyvärinen, A., Karhunen, J., and Oja, E.: Image feature extraction using independent component analysis. Proc. 1996 IEEE Nordic Signal Processing Symposium NORSIG’96, Sep. 24 - 27, 1996, Espoo, Finland, pp. 475 - 478 (1996).

[209] Karhunen, J., Hyvärinen, A., Vigario, R., Hurri, J., and Oja, E.: Applications of neural blind separation to signal and image processing. Proc. 1997 Int. Conf. on Acoustics, Speech, and Signal Proc. ICASSP-97, April 21 - 24, 1997, Munich, Germany, pp. 131 - 134 (1997).

[210] Mäkipää, M., Heinonen, P. and Oja, E.: Using the Self-Organizing Map in supporting diabetes therapy. Proc. Workshop on Self-Org. Maps WSOM’97, June 4 - 6, Espoo, Finland, pp. 51 - 56 (1997).

[211] Hurri, J., Hyvärinen, A. and Oja, E.: Wavelets and natural image statistics. Proc. 10th Scand. Conf. on Image Analysis, June 9 - 12, Lappeenranta, Finland, pp. 13 - 18 (1997).

[212] Laaksonen, J. and Oja, E.: Density function interpretation of subspace classification methods. Proc. 10th Scand. Conf. on Image Analysis, June 9 - 12, Lappeenranta, Finland, pp. 487 - 492 (1997).

[213] Valkealahti, K. and Oja, E.: Reduced multidimensional texture histograms. Proc. 10th Scand. Conf. on Image Analysis, June 9 - 12, Lappeenranta, Finland, pp. 923 - 930 (1997).

[214] Laaksonen, J. and Oja, E.: Error-corrective feature extraction in handwritten digit recognition. Proc. Eng. Appl. of Neural Networks EANN97, June 16 - 18, Stockholm, Sweden, pp. 37 - 40 (1997).

[215] Kallioniemi, I., Saarinen, J. and Oja, E.: Extraction of the opto-geometrical properties of gratings from scattering data by means of the neural network. Proc. Diffractive Optics, July 7 - 9, Savonlinna, Finland, pp. 202 - 203 (1997).

[216] Oja, E., Karhunen, J. and Hyvärinen, A.:

From neural principal components to neural independent components. Proc. Int. Conf. on Artificial Neural Networks ICANN’97, October 8 - 10, Lausanne, Switzerland, pp. 519 - 528 (1997).

[217] Oja, E. and Valkealahti, K.: Local independent component analysis by the Self- Organizing Map. Proc. Int. Conf. on Artificial Neural Networks ICANN’97, October 8 - 10, Lausanne, Switzerland, pp. 553 - 558 (1997).

[218] Oja, E.: ICA learning rules: stationarity, stability, and sigmoids. Proc. Int. Workshop on Independence and Artificial Neural Networks I& ANN’98, Feb. 9 - 10, 1998, La Laguna, Spain, pp. 97 - 103 (1998).

[219] Oja, E. and Hyvärinen, A.: Independent components in image processing. Proc. SSAB Symposium on Image Analysis, March 16 - 17, 1998, Uppsala, Sweden, pp. 1 - 4 (1998).

[220] Oja, E. and Karhunen, J.: Information theoretic and Nonlinear PCA approaches to Independent Component Analysis. Proc. Workshop on Machines that Learn, April 8 - 10, 1998, Snowbird, USA (abstract only) (1998).

[221] Kiviluoto, K. and Oja, E.: Softmax-network and S-map - models for density-generating topographic mappings. Proc. Int. Conf. on Neural Networks ICNN’98, May 4-9, 1998, Anchorage, Alaska, pp. 2268 - 2272 (1998).

[222] Hyvärinen, A., Hoyer, P., and Oja, E.: Sparse code shrinkage for image de-noising. Proc. Int. Conf. on Neural Networks ICNN’98, May 4-9, 1998, Anchorage, Alaska, pp. 859 - 864 (1998).

[223] Hyvärinen, A., Oja, E., Hoyer, P. and Hurri, J.: Image feature extraction by sparse coding and Independent Component Analysis. Proc. 14th Int. Conf. on Pattern Recognition, Aug. 17 - 20, Brisbane, Australia, pp. 1268 - 1273 (1998).

[224] Laaksonen, J., Hurri, J., Oja, E., and Kangas, J.: Experiments with a self-supervised adaptive classification strategy in on-line recognition of handwritten Latin characters. Proc. IWFHR98, August 1998, Taejon, Korea, pp. 475 - 484 (1998).

[225] Valkealahti, K. and Oja, E.: Reduced multidimensional histograms in color texture description. Proc. 14th Int. Conf. on Pattern Recognition, Aug. 17 - 20, Brisbane, Australia, pp. 1057 - 1061 (1998).

[226] Koivunen, V., Pajunen, P., Karhunen, J.

and Oja, E.: Blind source separation in ϵ - contaminated noise. Proc. EUSIPCO’98, vol. III, pp. 1817 - 1820 (1998).

[227] Giannakopoulos, X., Karhunen, J. and Oja, E.: An experimental comparison of neural ICA algorithms. Proc. Int. Conf. on Artificial Neural Networks ICANN’98, Sept. 2 - 4, 1998, Skovde, Sweden, pp. (1998).

[228] Laaksonen, J., Hurri, J., Oja, E., and Kangas, J.: Comparison of adaptive strategies for online character recognition. Proc. Int. Conf. on Artificial Neural Networks ICANN’98, Sept. 2 - 4, 1998, Skovde, Sweden, pp. 245 - 250 (1998).

[229] Vigario, R., Särelä, J. and Oja, E.: Independent Component Analysis in wave decomposition of auditory evoked fields. Proc. Int. Conf. on Artificial Neural Networks ICANN’98, Sept. 2 - 4, 1998, Skovde, Sweden, pp. 287 - 292 (1998).

[230] Mäkipää, M., Ebeling, P., Heinonen, P. and Oja, E.: Estimation of glycolated hemoglobin from blood glucose measurement data. Proc. Computers in Diabetes, Sept. 6 - 7, 1998, Barcelona, Spain (1998).

[231] Oja, E.: Signal decomposition by FastICA.

Proc. Int. Conf. on Neural Information Processing ICONIP’98, Oct. 21 - 23, 1998, Kitakyushu, Japan, pp. 594 - 602 (1998).

[232] Oja, E.: The nonlinear PCA approach to ICA.

Proc. Int. Conf. on Neural Information Processing ICONIP’98, Oct. 21 - 23, 1998, Kitakyushu, Japan, pp. 725 - 728 (1998).

[233] Kiviluoto, K. and Oja, E.: Independent component analysis for parallel financial time series. Proc. Int. Conf. on Neural Information Processing ICONIP’98, Oct. 21 - 23, 1998, Kitakyushu, Japan, pp. 895 - 898 (1998).

[234] Hyvärinen, A., Hoyer, P. and Oja, E.: Denoising of nongaussian data by Independent Component Analysis and sparse coding. Proc. Int. Workshop on ICA and BSS, Jan. 11 - 15, 1999, Aussois, France, pp. 485 - 489 (1999).

[235] Vigario, R., Särelä, J. and Oja, E.: Independent Component Analysis in wave decomposition of auditory and somatosensory evoked fields. Proc. Int. Workshop on ICA and BSS, Jan. 11 - 15, 1999, Aussois, France, pp. 167 - 172 (1999).

[236] Koivunen, V. and Oja, E.: Predictor - corrector structure for real time blind separation from noisy mixtures. Proc. Int. Workshop on ICA and BSS, Jan. 11 - 15, 1999, Aussois, France, pp. 479 - 484 (1999).

[237] Oja, E.: Nonlinear PCA criterion and maximum likelihood in Independent Component Analysis. Proc. Int. Workshop on ICA and BSS, Jan. 11 - 15, 1999, Aussois, France, pp. 143 - 148 (1999).

[238] Laaksonen, J., Koskela, M. and Oja, E.: Pic- SOM - A framework for content-based image database retrieval using Self-Organizing Maps. Proc. Scand. Conf. on Image Analysis SCIA’99, June 7 - 11, 1999, Kangerlussuaq, Greenland, pp. 151 - 156 (1999).

[239] Oja, E.: Adaptive and Intelligent Systems Applications. Proc. IEEE Workshop on Soft Computing Methods in Industrial Applications SMCia’99, June 16 - 18, 1999, Kuusamo, Finland (1999).

[240] Laaksonen, J., Koskela, M. and Oja, E.:

Content-Based Image Retrieval using Self- Organizing Maps. Proc. VISual, June 1999, Amsterdam, The Netherlands (1999).

[241] Vigario, R. and Oja, E.: Independent Component Analysis of human brain waves. Proc. IWANN, June 1999, Alicante, Spain (1999).

[242] Giannakopoulos, X., Karhunen, J. and Oja, E.: A comparison of neural ICA algorithms using real-world data. Proc. Int. Joint Conf. on Neural Networks IJCNN’99, July 10 - 16, 1999, Washington DC, pp. 888 . 893 (1999).

[243] Hyvärinen, A., Cristescu, R. and Oja, E.:

A fast algorithm for estimating overcomplete ICA bases for image windows. Proc. Int. Joint Conf. on Neural Networks IJCNN’99, July 10 - 16, 1999, Washington DC, pp. 894 - 899 (1999).

[244] Laaksonen, J., Koskela, M. and and Oja, E.:

PicSOM: Self-Organizing Maps for contentbased image retrieval. Proc. Int. Joint Conf. on Neural Networks IJCNN’99, July 10 - 16, 1999, Washington DC, pp. 2470 - 2473 (1999).

[245] Laaksonen, J., Aksela, M., Oja, E. and Kangas, J.: Adaptive Local Subspace Classifier in on-line recognition of handwritten characters. Proc. Int. Joint Conf. on Neural Networks IJCNN’99, July 10 - 16, 1999, Washington DC, pp. 2812 - 2815 (1999).

[246] Oja, E. and Kiviluoto, K.: Data analysis, visualization, and hidden factor discovery by unsupervised learning. Proc. Int. Joint Conf. on Neural Networks IJCNN’99, July 10 - 16, 1999, Washington DC, pp. 3871 - 3876 (1999).

[247] Laaksonen, J., Koskela, M. and Oja, E.: Application of Tree Structured Self-Organizing Maps in Content-Based Image Retrieval. Proc. Int. Conf. on Artificial Neural Networks ICANN’99, Sept. 7 - 10, 1999, Edinburgh, UK, pp. 174 - 179 (1999).

[248] Laaksonen, J., Aksela, M., Oja, E. and Kangas, J.: Dynamically Expanding Context as committee adaptation method in on-line recognition of handwritten Latin characters. Proc. 5th Int. Conf. on Document Analysis and Recognition ICDAR’99, Sep. 22 - 26, 1999, Bangalore, India, pp. 796 - 799 (1999).

[249] Vuori, V., Laaksonen, J., Oja, E. and Kangas, J.: On-line adaptation in recognition of handwritten alphanumeric characters. Proc. 5th Int. Conf. on Document Analysis and Recognition ICDAR’99, Sep. 22 - 26, 1999, Bangalore, India, pp. 792 - 795 (1999).

[250] Malaroiu, S., Kiviluoto, K. and Oja, E.: Time series prediction with Independent Component Analysis. Proc. Int. Conf. on Advanced Investment Technology, December 19 - 21, 1999, Queensland, Australia (1999).

[251] Ojala, T., Valkealahti, K., Oja, E. and Pietikäinen, M.: Texture discrimination with multidimensional distributions of signed gray level differences. Proc. Asian Conference on Computer Vision ACCV’2000, Jan. 8 - 11, 2000, Taipei, Taiwan, pp. 1082 - 1088 (2000).

[252] Koskela, M., Laaksonen, J., Laakso, S. and Oja, E.: The PicSOM Retrieval System: Description and Evaluations. In J. P. Eakins and P. Enser (Eds), Proc. Challenge of Image Retrieval 2000, May 2000, Brighton, UK (2000).

[253] Malaroiu, S., Kiviluoto, K. and Oja, E.: ICA preprocessing for time series prediction. Proc. 2nd Int. Workshop on Indep. Comp. Anal. and Blind Source Separation, June 19 - 22, 2000, Helsinki, Finland, pp. 453 - 457 (2000).

[254] Cristescu, R., Joutsensalo, J., Karhunen, J.

and Oja, E.: A complexity minimization approach for estimating fading gaussian channel in CDMA communications. Proc. 2nd Int. Workshop on Indep. Comp. Anal. and

Blind Source Separation, June 19 - 22, 2000, Helsinki, Finland, pp. 527 - 532 (2000).

[255] Koskela, M., Laaksonen, J., Laakso, S. and Oja, E.: Content-Based Image Indexing and Retrieval: The PicSOM System. Proc. 9th Finnish Artificial Intelligence Conference (STeP 2000): AI of Tomorrow, August 2000, Espoo, Finland, pp. 219 - 226 (2000) [256] Brandt, S., Laaksonen, J., and Oja, E.: Statistical Shape Features in Content-Based Image Retrieval. Proc. 15th Int. Conf. on Pattern Recognition (15 ICPR), September 2000, Barcelona, Spain, pp. 1066 - 1069 (2000) [257] Vuori, V., Laaksonen, J., Oja, E., and Kangas, J.: Controlling On-Line Adaptation of a Prototype-Based Classifier for Handwritten Characters. Proc. 15th Int. Conf. on Pattern Recognition (15 ICPR) September 2000, Barcelona, Spain, pp. 331 - 334 (2000).

[258] Vuori, V., Aksela, M., Laaksonen, J., Oja, E.

and Kangas, J.: Adaptive character recognizer for a hand-held device: implementation and evaluation setup. Proc. 7th Int. Workshop on Frontiers in Handwriting Recognition, Sep. 11 - 13, 2000, Amsterdam, pp. 13 - 22 (2000).

[259] Oja, E., Kiviluoto, K. and Malaroiu, S.: Independent component analysis for financial time series. Proc. IEEE 2000 Symp. on Adapt. Systems for Signal Proc., Comm. and Control AS-SPCC, Oct. 1 - 4, 2000, Lake Louise, Canada, pp. 111 - 116 (2000).

[260] Koskela, M., Laaksonen, J., Laakso, S. and Oja, E.: Evaluating the performance of content-based image retrieval systems. Proc. 4th Int. Conf. on Visual Information Systems (VISual 2000), November 2000, Lyon, France (2000).

[261] Laaksonen, J., Oja, E., Koskela, M. and Brandt, S.: Analyzing low-level visual features using content-based image retrieval. Proc. 7th Int. Conf. on Neural Information Processing (ICONIP2000), Nov. 15 - 18, 2000, Taejon, Korea, pp. 1333 - 1338 (2000).

[262] Vuori, V. and Oja, E.: Analysis of different writing styles with the Self-Organizing Map. Proc. 7th Int. Conf. on Neural Information Processing (ICONIP2000), Nov. 15 - 18, 2000, Taejon, Korea, pp. 1243 - 1247 (2000).

[263] Aksela, M., Laaksonen, J., Oja, E. and Kangas, J.: Application of adaptive committee classifiers in on-line character recognition. Proc. II Int. Conf. on Advances in Pattern Recognition, March 11 - 14, Rio de Janeiro,

Brazil (2001). Lecture Notes in Computer Science 2013. Berlin: Springer, pp. 270 - 279.

[264] Koskela, M., Laaksonen, J. and Oja, E.: Pic- SOM content-based image retrieval system – comparison of techniques. Proc. 3rd European Workshop on Image Analysis for Multimedia Interactive Services (WIAMIS2001), May 16 - 17, 2001, Tampere, Finland (2001).

[265] Koskela, M., Laaksonen, J. and Oja, E.: Comparison of techniques for content-based image retrieval. Proc. Scand. Conf. on Image Analysis SCIA’01, June 11 - 14, 2001, Bergen, Norway, pp. 579 - 586 (2001).

[266] Oja, E.: Machine learning in data mining.

Proc. PEG 2001, June 23 - 26, 2001, Tampere, Finland (2001).

[267] Aksela, M., Laaksonen, J., Oja, E. and Kangas, J.: Rejection methods for an adaptive committee classifier. Proc. 6th Int. Conf. on Document Analysis and Recognition (IC- DAR’01), Sep. 10 - 13, 2001, Seattle, USA, pp. 982 - 986 (2001).

[268] Vuori, V., Laaksonen, J., Oja, E. and Kangas, J.: Speeding up on-line recognition of handwritten characters by pruning the prototype set. Proc. 6th Int. Conf. on Document Analysis and Recognition (ICDAR’01), Sep. 10 - 13, 2001, Seattle, USA, pp. 501 - 505 (2001).

[269] Koskela, M., Laaksonen, J. and Oja, E.: Selforganizing image retrieval with MPEG-7 descriptors. Proc. Infotech Oulu Int. Workshop on Information Retrieval (IR2001), Sep. 19 - 21, 2001, Oulu, Finland (2001).

[270] Oja, E.: Finding structure in signals, images, and data. Proc. 8th Int. Conf. on Neural Information Processing (ICONIP2001), Nov. 14 - 18, 2001, Shanghai, China, pp. 9 - 13 (2001).

[271] Funaro, M., Oja, E. and Valpola, H.: Artefact detection in astrophysical image data using Independent Component Analysis. Proc. 3rd Int. Workshop on Indep. Comp. Anal. and Blind Source Separation, Dec. 9 - 12, 2001, San Diego, USA, pp. 43 - 48 (2001).

[272] Särelä, J., Valpola, H., Vigario, R. and Oja, E.: Dynamical Factor Analysis of rhythmic magnetoencephalographic activity. Proc. 3rd Int. Workshop on Indep. Comp. Anal. and Blind Source Separation, Dec. 9 - 12, 2001, San Diego, USA, pp. 451 - 456 (2001).

[273] Ilin, A., Valpola, H. and Oja, E.: Detecting process state changes by nonlinear blind source separation. Proc. 3rd Int. Workshop on Indep. Comp. Anal. and Blind Source Separation, Dec. 9 - 12, 2001, San Diego, USA, pp. 704 - 709 (2001).

[274] Koskela, M., Laaksonen, J. and Oja, E.:

MPEG-7 descriptors in content-based image retrieval with PicSOM system. Proc. 5th Int. Conf. on Visual Information System, March 11 - 13, 2002, HsinChu, Taiwan, pp. 247 - 258 (2002).

[275] Raju, K., Ristaniemi, T., Karhunen, J. and Oja, E.: Suppression of bit-pulsed jammer signals in DS-CDMA array systems using Independent Component Analysis. Proc. 2002 IEEE Int. Symp. on Circuits and Systems (IS- CAS2002), May 26-29, 2002, Phoenix, Arizona, USA, pp. I-189–192 (2002).

[276] Aksela, M., Girdziusas, R., Laaksonen, J.

and Oja, E.: Class-confidence critic combining. Proc. of the 8th Int. Workshop on Frontiers in Handwriting Recognition Aug. 6 - 8, 2002, Niagara-on-the Lake, Canada, pp. 201- 206 (2002).

[277] Koskela, M., Laaksonen, J. and Oja, E.: Implementing relevance feedback as convolutions of local neighborhoods on Self-Organizing Maps. Proc. Int. Conf. on Artificial Neural Networks (ICANN 2002), Aug. 28 - 30, 2002, Madrid, Spain, pp. (2002).

[278] Koskela, M., Laaksonen, J. and Oja, E.: Using MPEG-7 descriptors in image retrieval with Self-Organizing Maps. Proc. 16th Int. Conf. on Pattern Recognition (16 ICPR), August 2002, Quebec, Canada, pp. 1049 - 1052.

[279] Ristaniemi, T., Raju, K., Karhunen, J. and Oja, E.: Jammer cancellation in DS-CDMA array systems: Pre and post switching of ICA and RAKE. Proc. 2002 IEEE Int. Symposium on Neural Networks for Signal Processing (NNSP), Sep. 4-6, 2002, Martigny, Switzerland, pp. 495 - 504 (2002).

[280] Oja, E.: Convergence of the symmetrical FastICA algorithm. Proc. 9th Int. Conf. on Neural Information Processing (ICONIP’02), Nov. 18 - 22, 2002, Singapore, pp. (2002).

[281] Oja, E. and Plumbley, M.: Blind separation of positive sources using non-negative PCA. Proc. 4th Int. Symp. on Independent Component Analysis and Blind Source Separation, April 1 - 4, 2003, Nara, Japan, pp. 11 - 16 (2003).

[282] Ristaniemi, T., Raju, K., Karhunen, J., and Oja, E.: Inter-cell interference cancellation in CDMA array systems by independent component analysis. Proc. 4th Int. Symp. on

Independent Component Analysis and Blind Source Separation, April 1 - 4, 2003, Nara, Japan, pp. 739 - 745 (2003).

[283] Honkela, T., Kurimo, M., Lagus, K., Lantz, V., and Oja, E.: Unsupervised learning in human-computer interfaces. Proc. Human- Computer Interaction International (HCI 2003), June 22 - 27, Crete, Greece, pp. 121- 122 (2003).

[284] Koskela, M., Laaksonen, J., and Oja, E.:

Inter-query relevance learning in PicSOM for content-based image retrieval. Proc. Int. Conf. on Artificial Neural Networks (ICANN’03), June 26 - 28, Istanbul, Turkey, pp. 520 - 523 (2003).

[285] Laaksonen, J., Koskela, M. and Oja, E.: Probability interpretation of distributions on SOM surfaces. Proc. Workshop on Self-Organizing Maps (WSOM’03), September 11 - 14, 2003, Hibikino, Japan, pp. 77 - 82 (2003).

[286] Oja, E.: Blind source separation: neural net principles and applications. Proc. SPIE Defense & Security Symp., vol. 5439, April 12 - 16, Orlando, USA, pp. 1 - 14 (2004).

[287] Ojala, T., Koskela, M., Matinmikko, E., Rautiainen, M., Laaksonen, J. and Oja, E.: Task-based user evaluation of content-based image database browsing systems. Proc. Int. Conf. on Image and Video Retrieval (CIVR 04), July 21 - 23, Dublin, Ireland, pp. 234 - 242 (2004).

[288] Oja, E.: Patterns, clusters, and components - what data is made of. Plenary lecture. Proc. International Joint Conference on Neural Networks (IJCNN’04), July 26 - 29, 2004, Budapest, Hungary, p. 3 (2004).

[289] Könönen, V. and Oja, E.: Asymmetric multiagent reinforcement learning in pricing applications. Proc. Int. Joint Conf. on Neural Networks (IJCNN’04), July 26 - 29, Budapest, Hungary, pp. 1097 - 1102 (2004).

[290] Lendasse, A., Oja, E., Simula, O. and Verleysen, M.: Time series benchmarking competition: the CATS benchmark. Proc. Int. Joint Conf. on Neural Networks (IJCNN’04), July 26 - 29, Budapest, Hungary, pp. 1614 - 1620 (2004).

[291] Oja, E.: Finding clusters and components by unsupervised learning. Proc. J. IAPR Int. Workshop on Statist. Patt. Rec. (SPR2004), Aug. 18 - 20, Lisbon, Portugal, pp. 1 - 15 (2004).

[292] Yuan, Z. and Oja, E.: A FastICA algorithm for non-negative independent component analysis. Proc. 5th Int. Symp. on Independent Component Analysis and Blind Source Separation, Sep. 22 - 24, Granada, Spain (2004).

[293] Oja, E.: Applications of independent component analysis. Proc. Int. Conf. on Neural Information Processing (ICONIP’04), Nov. 22 - 25, 2004, Calcutta, India (2004).

[294] Koldovský, Z., Tichavský, P. and Oja, E.:

Cramér-Rao lower bound for linear independent component analysis. Proc. Int. Conf. on Acoustics, Speech, and Signal Proc. (ICASSP’05), March 20 - 23, 2005, Philadelphia, USA (2005).

[295] Yuan, Z. and Oja, E.: Projective Nonnegative Matrix Factorization for image compression and feature extraction. Proc. 14th Scandinavian Conference on Image Analysis (SCIA 2005), June 19 - 22, 2005, Joensuu, Finland, pp. 333-342 (2005).

[296] Ilin, A., Valpola, H. and Oja, E.: Semiblind source separation of climate data detects El Niño as the component with the highest interannual variability. Proc. Int. Joint Conf. on Neural Networks (IJCNN’05), July 31 - Aug. 4, 2005, Montreal, Canada, (2005).

[297] Borisov, S., Ilin, A., Vigario, R. and Oja, E.: Comparison of BSS methods for the detection of alpha-activity components in EEG. Proc. 6th Int. Symp. on Independent Component Analysis and Blind Signal Separation, Charleston, USA, pp. 430-437 (2006).

[298] Ilin, A., Valpola, H. and Oja, E.: Extraction of climate components with structured variance. Proc. IEEE World Congress on Computational Intelligence, Vancouver, Canada, pp. 10528-10535 (2006).

[299] Ilin, A., Valpola, H. and Oja, E.: Finding interesting climate phenomena by exploratory statistical techniques. Proc. 5th Conf. on Artificial Intelligence Applications to Environmental Science, San Antonio, TX, USA, (2007).

[300] Raiko, T., Puolamäki, K., Karhunen, J., Holmen, J,. Honkela,A., Kaski, S., Mannila, H., Oja, E., Simula, O.: Macadamia: Master’s Programme in Machine Learning and Data Mining. Proc. Teaching Machine Learning - Workshop on Open Problems and New Directions, Saint-Etienne, France (2008).

[301] Yang, Z., King, I., Xu, Z., and Oja, E.: Heavytailed symmetric stochastic neighbor embedding. Proc. Neural Information Processing Systems NIPS’09, Vancouver, Canada, pp. 2169 - (2009).