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Abstract

The Self-Organizing Map (SOM) algorithm has attracted a great deal of interest among researches and
practitioners in a wide variety of fields. The SOM has been analyzed extensively, a number of variants
have been developed and, perhaps most notably, it has been applied extensively within fields ranging
from engineering sciences to medicine, biology, and economics. We have collected a comprehensive list
of 5384 scientific papers that use the algorithms, have benefited from them, or contain analyses of them.
The list is intended to serve as a source for literature surveys. The present addendum contains 2092 new
articles, mainly from the years 1998-2002. We have provided a keyword index to help finding articles
of interest, and additionally a modern automatically constructed variant of a thematic index: a WEB-
SOM interface to the whole article collection of years 1981-2000. The SOM of SOMs is available at
http://websom.hut.fi/websom/somref/search.cgi for browsing and searching the col-
lection.

1 INTRODUCTION

The Self-Organizing Map algorithm [3, 4, 5] was introduced in 1981. We have earlier [2] published a list of 3343
scientific papers from the years 1981–1997 that have benefited from the SOM. The list was later updated with 2092
new articles, mainly from the years 1998-2002. (There were some duplicate articles in the previous collection; that is
why the sum of the old and the new articles is not equal to the current total size.) This paper includes the addendum
and a keyword index to the new articles. In addition, we analyze the evolution of the thematic content of the collection
and present a SOM of SOMs, i.e. a WEBSOM [1, 6] interface to the document collection.

1.1 Collection Method

The criterion for selecting papers to the collection has been that they should either use or analyze the SOM, or benefit
from it in some other manner. Our intention has been to exclude papers that merely refer to the algorithm.

Several methods have been used: We have added references to papers that have appeared in the journals and
conference proceedings that we personally follow. In addition, several authors have kindly helped us by sending us
bibliographies of their own papers. Finally, we have made searches in commonly used bibliographic databases.

The bibliography will additionally be available in BibTeX format at the WWW address
http://www.cis.hut.fi/nnrc/refs/.

0This work has been supported by the Academy of Finland. Updates, corrections, and comments should be sent to the authors at bib-
lio@mail.cis.hut.fi.
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1.2 Contents of the Bibliography

We first studied how SOM research within certain application areas has evolved during the years. A set of 13 topical
categories was selected, consisting of the most commonly occurring application areas in the article collection. The
categories were formed by combining hierarchical classes used by the INSPEC (tm) database; classes within the same
application but in different branches of the classification tree were grouped together. The number of articles in those
categories was then plotted as a function of the year of publication. The plots only contain the articles available in the
INSPEC collection. Years before 1988 were omitted from the figure because the number of publications was very low,
and year 2000 because the records were still very incomplete at the time of the analysis.

The results shown in Figure 1 reveal, for instance, that speech recognition was a very popular topic already in the
beginning of 90’s, while there still are applications in that area. Some other disciplines, including “information science
and documentation” and “business and administration,” are still gaining popularity.

The SOM references were organized onto a document map to study the relationships between the topic categories,
and to provide an interface for browsing and searching the collection. A WEBSOM [1, 6] was computed using the
titles of the documents. For 849 documents also an abstract was available and it was used in the computation. The size
of the SOM was 25 by 16 map units, and it was computed by encoding the documents as numerical vectors as in the
traditional “vector space model” of information retrieval. Each word was assigned a separate dimension in the vectors,
and the value of the dimension was the frequency of occurrence of the word in the document, times the inverse of the
number of documents the word occurs in (so-called “TF-IDF” encoding). Only words occurring more than 5 times
in the collection were selected, and words within a list of 1348 non-informative words were excluded. The resulting
dimensionality of the vectors was 1678. The dimensionality was further reduced to 500 by random projection. The
SOM was computed of the collection of 2426 documents having 5 or more words after the preprocessing. The rest of
the documents were mapped to the SOM after the computation.

The distribution of the 13 topic categories of Figure 1 on the resulting SOM is shown in Figure 2. Some of the
categories, such as “mathematical techniques” and “pattern recognition” are dispersed to a wide area on the map,
reflecting the general nature of the categories. More specific categories such as “speech,” “control,” and “information
science and documentation” have a sharper peak on the map. The SOM display provides an overall view of the
relationships between the categories. For instance, an area close to the top left corner of the map contains articles
from both “image and video” and “information theory + coding.” After a closer look (not shown) it is evident that the
area contains articles on image coding. Understanding the more detailed relationships requires, of course, studying the
map more closely. A crude numerical measure for the similarities of the distribution of the categories can be found in
Table 1. The table presents inner products between vectors representing the distributions of each category on the map
display. The vectors are normalized to unit length in order to give equal weight to all categories. The inner products
are between zero (non-similar vectors) and one (equal vectors). Note that one article may belong to several categories;
the categories have been chosen by the authors of the articles or informaticians.

1.3 Advice on Using the Bibliography

We have constructed indices to aid in exploring the large bibliography. Since it would have been infeasible to manu-
ally compile a complete index of the whole collection of papers, we have constructed two different kinds of indices
automatically.

The first, a keyword index, was constructed mostly automatically, based on the words that appear in the titles of the
papers. Hence the index cannot be as well-organized as a manually generated one. For example, all of the papers that
treat speech recognition cannot be found using the index entry “speech.” On the other hand, some index terms may
contain references to several kinds of papers. For example, it may be clear that all of the papers that contain the word
“growing” need not analyze growing SOMs.

We have complemented the keyword index with an automatically constructed thematic index, the WEBSOM
described in the previous section. The map is available for browsing and searching in the address
http://websom.hut.fi/websom/somref/search.cgi. The map can either be browsed directly by in-
specting the contents of the map nodes, or the browsing can be started with a search. It is possible to carry out
conventional keyword searches or search based on whole new documents (or rather abstracts since the map has been
computed based on abstracts), or textual descriptions. The best matching locations for the new abstracts indicate
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Image and video (548)

Pattern recognition (487)

Mathematical techniques (427)

Artificial intelligence (347)

Software (300)

Engineering in biology and medicine (268)

Information theory + coding (265)

Speech (166)

Control (158)

Signal processing (157)

Circuits (92)

Information science and documentation (83)

Business and administration (73)

88 89 90 91 92 93 94 95 96 97 98 99

Figure 1: Evolution of SOM research. Each horizontal bar shows the number of published SOM works within a certain
topic category, as a function of the publication year shown in the bottom. The total number of works in the category is
shown in parentheses. The categories are scaled individually. White: largest number within the category, black: zero
articles.
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Image and video (548) Pattern recognition (487) Mathematical techniques (427)

Artificial intelligence (347) Software (300)
Engineering in biology and
medicine (268)

Information theory + coding
(265)

Speech (166) Control (158)

Figure 2: Distribution of articles from 13 topic categories on the SOM of the SOM article collection. Gray shades
denote the number of articles mapped to a SOM node Black: zero articles, white: 5 or more articles. The gray scale is
cut at 5 to give better resolution to areas around the highest peak of hits (highest 7-9) and to highlight the high density
areas.
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Signal Processing (157) Circuits (92)
Information science and docu-
mentation (83)
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Figure 2: continued.



NEURAL COMPUTING SURVEYS 3, 1-156, 2002, http://www.icsi.berkeley.edu/
�

jagota/NCS 6

Image ����� 1.00
Pattern reg. 0.73 1.00
Math. tech. 0.45 0.63 1.00
AI 0.45 0.63 0.64 1.00
Software 0.39 0.40 0.45 0.65 1.00
Biology ����� 0.46 0.46 0.38 0.42 0.35 1.00
Inf. theory 0.61 0.66 0.55 0.40 0.23 0.30 1.00
Speech 0.17 0.21 0.39 0.33 0.19 0.27 0.35 1.00
Control 0.30 0.33 0.34 0.36 0.27 0.28 0.14 0.12 1.00
Signal proces. 0.36 0.47 0.42 0.44 0.33 0.62 0.44 0.34 0.21 1.00
Circuits 0.19 0.19 0.21 0.30 0.22 0.20 0.15 0.12 0.14 0.15 1.00
Documentation 0.15 0.12 0.15 0.19 0.54 0.09 0.04 0.09 0.05 0.08 0.02 1.00
Business 0.32 0.35 0.35 0.34 0.40 0.25 0.19 0.10 0.15 0.29 0.13 0.19 1.00

Img Pat Mat AI Sof Bio Inf Spe Con Sig Cir Doc Bus

Table 1: Similarities in the distribution of the topics on the SOM. Similarity is measured by inner product distances
between map displays of Fig. 2. The categories are in the same order as in Fig. 2, where the complete names for the
categories can be found.

suitable locations in which to start browsing. A sample search is illustrated in Figure 3. More information about
the interface and possible ways of using it can be obtained from the WEBSOM publications (for references, type
WEBSOM in the interface and click “search”).

The relationship of the map units to the manually constructed thematic categories presented
in the previous SOM reference collection [2] can be found in the web interface as well. The articles
in the manually constructed categories were projected to the WEBSOM and their places on the map
can be viewed on the WEBSOM display. The user can select a thematic category from a list at
http://websom.hut.fi/websom/somref/thematic.html and follow a link to a page presenting the
projection of the category. This display is also a functional WEBSOM and can be explored to find more articles
of interest.
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Figure 3: Search example: The user has searched for documents about WEBSOM. The circles in the map indicate
best matches. A closer view is obtained by clicking an interesting area. Clicking the zoomed map reveals the articles
at the map nodes.
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1732, 1735, 1739, 1755, 1757, 1799, 1811,
1853, 1854, 1911, 1912, 1913, 1955, 1961,
1962, 1979, 2021, 2020, 2045, 2056, 2075]

digit recognition [248, 529, 833, 1063, 1383, 1382,
1550, 1700, 2057]

digital images [35, 51, 359, 1640, 1758]
digital libraries [6, 708, 792, 1169, 1456, 1454, 1459,

1460]
dimensionality reduction [2, 265, 501, 515, 953, 955,

957, 1193, 2022, 1253, 1353, 1550, 2023]
disease [90, 149, 254, 538, 868, 927, 1574, 1599, 1684,

1961]
dynamic learning vector quantization (DLVQ) [2053]
DNA sequences [372, 382, 530, 764, 1875]
DNA microarray [228, 372, 383, 382, 1521, 1796, 1797]
document [7, 6, 8, 67, 68, 200, 250, 353, 368, 369, 370,

495, 528, 529, 543, 561, 562, 563, 607, 608,
642, 643, 640, 710, 711, 708, 750, 754, 790,
793, 789, 821, 895, 886, 894, 890, 869, 872,
880, 896, 944, 945, 943, 976, 977, 975, 979,
1002, 1016, 1026, 1045, 1099, 1130, 1129,
1169, 1167, 1245, 1274, 1277, 1316, 1403,
1430, 1452, 1462, 1463, 1453, 1455, 1461,
1458, 1459, 1460, 1494, 1505, 1639, 1661,
1688, 1689, 1755, 1838, 1896, 1895, 1897,
2015, 2016, 2017, 2034]

drug [41, 43, 385, 911, 1376, 1563, 1732]
dynamic time warping (DTW) [277, 1906]
dysphonia [166]
economics [337, 338]
edge detection [40, 1067, 1189, 1750, 1773, 1774]
EEG (electroencephalogram) [75, 539, 559, 723, 722,

724, 725, 751, 949, 1059, 1149, 1205, 1391,
1398, 1419, 1421, 1420, 1854]

electric load [185, 186, 184, 183, 615, 834, 1380, 2087]
electric power [154, 834, 1000, 1367, 1468, 1467, 1485,

1591]
electrical [207, 386, 393, 615, 732, 1013, 1366, 1576,

1679, 1757, 1950, 2060]
electrocardiogram (ECG) [83, 142, 147, 448, 447, 1049,

1157, 1340, 1582, 1720, 2064]
electrode [1059, 1421]
electromagnetic [118, 397, 413, 515, 758, 1520, 1717,

1814, 1816, 1815]
electromyogram (EMG) [3, 254, 256, 253, 1812, 2052]
electron spectroscopy [1242, 1243, 1309, 1780]
electron-microscopy images [1163, 1164]
electronics [1793]
EM algorithm [63, 116, 478, 479, 553, 1026, 1193,

2022, 1219, 1767, 2023]
endocardial [1470]
engine [95, 277, 374, 541, 590, 1001, 1038, 1987, 2049,

2075]
English [95, 768, 1002, 1033, 1055, 1729, 1897]
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entropy [69, 212, 444, 684, 750, 784, 778, 780, 1069,
1162, 1281, 1357, 1377, 1070, 1707, 1847,
1862, 1927, 2005, 2040, 2067]

entropy maximization [1707, 2005]
environmental [194, 209, 494, 523, 756, 805, 929, 1279,

1287, 1304, 1384, 1629, 1764, 1765, 1873,
1912, 1913, 2052]

epileptic [723, 724, 725, 1854, 1970]
equalization [1, 144, 241, 437, 691, 1124, 1362]
evoked potentials [393, 394]
evolutionary [14, 74, 189, 191, 214, 345, 591, 637,

657, 851, 879, 1022, 1263, 1299, 1297, 1298,
1318, 1355, 1422, 1500, 1319, 1814, 1883,
1890, 1889, 1900, 1922, 2076, 1981, 1987,
2059]

exploration [49, 54, 215, 228, 242, 268, 303, 316, 389,
394, 395, 470, 526, 527, 530, 557, 564, 576,
581, 603, 642, 743, 796, 791, 800, 790, 807,
815, 813, 814, 812, 855, 857, 862, 863, 869,
872, 878, 920, 944, 976, 990, 1002, 1041,
1057, 1107, 1148, 1170, 1169, 1219, 1246,
1264, 1267, 1270, 1304, 1307, 1308, 1323,
1371, 1409, 1443, 1453, 1455, 1461, 1578,
1632, 1656, 1713, 1786, 1797, 1801, 1861,
1869, 1867, 1875, 1893, 1919, 1917, 1927,
1918, 2052, 1980, 2011]

face image [122, 647, 669, 806, 824, 1193, 1702, 1701,
1789]

fault diagnosis [38, 313, 405, 726, 732, 839, 1757, 1811,
1979, 2045]

feedback [103, 351, 377, 502, 572, 652, 649, 648, 750,
868, 966, 967, 971, 1049, 1258, 1271, 1355,
1530, 1560, 1811, 1934, 1967, 1935]

feedforward [77, 130, 208, 218, 240, 270, 310, 353,
374, 396, 419, 508, 517, 655, 707, 780, 949,
1049, 1111, 1120, 1138, 1139, 1164, 1330,
1331, 1533, 1538, 1563, 1566, 1771, 1814,
2053, 2083, 2085]

fermentation [401]
FFT [438, 524, 751, 957, 1064, 1148, 1398, 1419, 1799]
fiber-optic [1246]
filtering [40, 145, 200, 305, 309, 324, 353, 387, 421,

446, 445, 501, 502, 514, 560, 576, 575, 611,
253, 638, 667, 688, 691, 693, 727, 750, 751,
752, 923, 978, 1049, 1127, 1247, 1329, 1407,
1408, 1431, 1507, 1514, 1515, 1513, 1601,
1614, 1638, 1750, 1793, 1811, 1814, 1840,
1847, 1914, 1937, 2047, 2066, 2068, 2069,
2077, 2081]

finance [6, 25, 49, 70, 286, 342, 329, 332, 341, 331,
337, 339, 338, 402, 525, 788, 800, 843, 855,

859, 844, 1251, 1473, 1474, 1594, 1595, 1596,
1597, 1682, 1745, 1779, 2088, 1873, 1958,
1990]

fingerprint recognition [1933]
finite-state vector quantization [2078]
Fisher’s linear discriminant (FLD) [3, 1193, 1684, 1804]
fluorescence [173, 381, 380, 395, 592, 1574, 1796, 1817]
FMRI [420, 423, 422, 477, 482, 1290, 1970]
forecasting [185, 186, 184, 183, 226, 238, 255, 296,

318, 525, 547, 615, 834, 901, 902, 962, 1013,
1014, 1053, 1056, 1068, 1199, 1245, 1374,
1380, 1475, 1474, 1483, 1591, 1598, 1679,
1687, 1745, 2087, 1973, 2050]

forward-looking infrared (FLIR) imagery [187, 1023,
1047, 1124, 1125, 1492, 1489]

forest [204, 527, 596, 613, 1168, 1632, 1873, 1978]
Fourier [242, 255, 406, 405, 414, 421, 524, 541, 550,

683, 707, 845, 957, 1115, 1149, 1341, 1375,
1744, 1799, 1854, 2056]

fractal image [150, 530, 1136, 1875]
fraud [634, 633, 1958]
fuzzy [10, 18, 32, 57, 62, 63, 77, 79, 78, 124, 130, 134,

142, 152, 188, 208, 233, 237, 243, 258, 259,
262, 278, 303, 304, 310, 325, 329, 352, 364,
389, 388, 426, 494, 502, 509, 516, 556, 561,
606, 608, 627, 650, 663, 668, 672, 677, 676,
673, 684, 691, 725, 735, 737, 739, 741, 781,
784, 775, 782, 778, 783, 780, 821, 822, 841,
852, 853, 901, 910, 911, 929, 930, 931, 939,
938, 952, 951, 956, 1003, 1025, 1294, 1046,
1054, 1050, 1044, 1056, 1074, 1061, 1077,
1089, 1087, 1088, 1100, 1107, 1192, 1281,
1280, 1279, 1027, 1305, 1340, 1339, 1347,
1349, 1350, 1373, 1372, 1371, 1370, 1393,
1399, 1422, 1436, 1465, 1478, 1502, 1506,
1507, 1518, 1536, 1537, 1591, 1612, 1615,
1620, 1638, 1659, 1660, 1670, 1676, 1677,
1679, 1690, 1704, 1700, 1705, 1716, 1749,
1763, 1792, 1793, 1811, 1820, 1821, 2087,
1863, 1866, 1914, 1930, 1986, 1920, 1381,
1936, 1937, 1942, 1941, 1951, 1960, 1959,
1970, 1978, 1987, 1996, 1943, 2021, 2044,
2055, 2068, 2067, 2063, 2070, 2080]

fuzzy artmap [426, 509, 627, 737, 1077, 1305, 1615,
1716, 1811]

fuzzy c-means [258, 556, 775, 778, 780, 822, 939, 938,
1044, 1347, 1373, 1372, 1371, 1370, 1638,
1763, 1792, 1930]

fuzzy clustering [78, 237, 259, 556, 561, 684, 784, 778,
780, 1294, 1027, 1340, 1399, 1502, 1506,
1507, 1863, 1936]
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fuzzy control [364, 494, 1054, 1914]
Gabor filters [187, 612, 688, 923, 1407, 1408, 1513,

1847, 1914, 2047, 2077]
Gaussian Markov random fields (GMRF) [1407]
galaxy [278, 1108, 1107]
gene expression [228, 791, 797, 790, 1323, 1478, 1521,

1737, 1796, 1797, 1798, 1830]
generalized LVQ [235, 775, 1062, 1551, 1548]
generative topographic mapping (GTM) [90, 129, 149,

213, 528, 529, 575, 754, 1104, 1768, 1767,
1829, 1863, 1862]

genetic [99, 111, 124, 190, 191, 329, 403, 404, 429,
530, 552, 570, 691, 749, 764, 832, 851, 853,
879, 1022, 1068, 1135, 1141, 1163, 1164,
1199, 1263, 1304, 1355, 1383, 1409, 1413,
1411, 1419, 1466, 1474, 1500, 1591, 1699,
1693, 1751, 1797, 1814, 1875, 1920, 1973,
2080]

geological [603, 860, 1148]
geophysics [1138]
geopotential [192, 1039]
gesture recognition [277, 274, 276, 275, 408, 987, 986,

1119, 1246, 1302, 2092, 1547, 1810]
grammar [572, 946]
granulometric [1744]
growing [19, 17, 16, 20, 18, 78, 83, 84, 117, 210, 216,

234, 352, 359, 368, 371, 369, 370, 376, 375,
413, 415, 484, 509, 588, 596, 665, 671, 670,
678, 682, 719, 720, 743, 746, 848, 910, 923,
1017, 1170, 1168, 1182, 1184, 1183, 1253,
1269, 1289, 1320, 1988, 1455, 1458, 1514,
1513, 1521, 1577, 1585, 1588, 1615, 1668,
1717, 1803, 1861, 1865, 1876, 1881, 1878,
1888, 1887, 1911, 1923, 1980, 1981, 2041]

GSM [12, 437]
GSOM [19, 20, 18, 31, 665, 934, 1888, 1887, 1892]
handwriting [117, 235, 248, 326, 345, 346, 347, 373,

529, 554, 833, 754, 819, 946, 1042, 1074,
1062, 1075, 1063, 1227, 1221, 1348, 1383,
1382, 1550, 1700, 1804, 1905, 1906, 1908,
1381, 1958, 2008, 2044, 2057]

hardware [135, 137, 146, 419, 691, 697, 698, 835, 904,
905, 1078, 1336, 1345, 1384, 1418, 1509,
1586, 1722, 1851, 1874]

health [25, 38, 90, 174, 242, 243, 304, 313, 506, 507,
523, 901, 902, 1022, 1110, 1419, 1564, 1565,
1740, 1912, 1966, 2024, 2046]

heart murmurs [1019, 2046]
Hebbian [138, 480, 479, 572, 614, 687, 686, 702, 948,

1196, 1219, 1218, 1240, 1384, 1397, 1396,
1540, 1600, 1626, 1640, 1647, 1838, 2058]

hidden Markov models (HMM) [145, 149, 277, 274,
276, 275, 345, 346, 347, 433, 432, 941, 942,
1026, 1278, 2092, 1497, 1575, 1590, 2089,
1965]

hierarchical [19, 34, 82, 95, 105, 125, 126, 172, 185,
182, 186, 184, 179, 181, 183, 221, 220, 283,
284, 281, 323, 368, 371, 369, 370, 380, 416,
512, 702, 842, 866, 911, 937, 946, 966, 968,
969, 1001, 1090, 1122, 1170, 1175, 1202,
1249, 1329, 1384, 1390, 1389, 1097, 1452,
1480, 1528, 1555, 1560, 1572, 1612, 1680,
1690, 1710, 1708, 1709, 1734, 1767, 1809,
1837, 1869, 1896, 1897, 1908, 1938, 1961,
1970, 1994, 2015, 2016, 2054]

hierarchical clustering [19, 34, 105, 323, 369, 380, 1175,
1097, 1970, 1994]

high-energy physics [1427]
histogram [55, 229, 241, 345, 346, 347, 645, 646, 644,

696, 695, 872, 1078, 1133, 1134, 1408, 1668,
1671, 1837, 1933]

holographic [471, 472, 473, 1345]
Hopfield network [216, 656, 1105, 1220, 1239, 1212,

1238, 1673, 2035]
Hough transform [187, 1187, 1348, 2010]
html [710, 711, 709, 976, 1105]
hybrid [2, 51, 57, 88, 134, 135, 156, 165, 175, 226,

241, 277, 274, 276, 275, 278, 311, 345, 394,
428, 441, 494, 432, 531, 591, 609, 610, 629,
657, 656, 655, 725, 843, 901, 909, 954, 951,
844, 1002, 1060, 1107, 1111, 1123, 1142,
1189, 1209, 1239, 1259, 1278, 1315, 1341,
1339, 1369, 1399, 1407, 1422, 2092, 1473,
1474, 1497, 1502, 1531, 1590, 1589, 1673,
1679, 1681, 1704, 1700, 1708, 1786, 1803,
1833, 1834, 1835, 1898, 1910, 1919, 1381,
1918, 1958, 1965, 2035, 2053, 2075, 2080]

identification [35, 62, 63, 438, 80, 81, 83, 89, 130, 145,
146, 176, 209, 224, 227, 233, 257, 308, 400,
401, 414, 418, 427, 436, 518, 517, 523, 585,
588, 630, 658, 677, 667, 691, 693, 728, 730,
736, 770, 768, 774, 861, 868, 875, 911, 953,
955, 1008, 1022, 1039, 1049, 1059, 1082,
1092, 1091, 1101, 1110, 1120, 1121, 1174,
1208, 1248, 1269, 1278, 1290, 1299, 1302,
1337, 1336, 1375, 1376, 1419, 1424, 1436,
1506, 1507, 1526, 1543, 1576, 1605, 1607,
1931, 1629, 1688, 1689, 1155, 1742, 1753,
1757, 1758, 1788, 1799, 1817, 1957, 1964,
2010, 2049, 2060, 2080]

image [2, 8, 34, 35, 37, 40, 42, 46, 50, 51, 55, 56,
60, 61, 64, 72, 82, 88, 95, 103, 111, 122,
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126, 133, 143, 150, 157, 168, 172, 178, 187,
193, 205, 206, 210, 211, 223, 222, 230, 232,
229, 241, 257, 262, 263, 2086, 2090, 276,
283, 281, 282, 285, 301, 767, 312, 324, 345,
346, 347, 359, 367, 379, 378, 388, 395, 408,
407, 417, 416, 423, 431, 441, 440, 446, 445,
455, 530, 537, 540, 546, 550, 567, 577, 585,
594, 593, 595, 604, 612, 618, 645, 646, 644,
662, 672, 678, 674, 673, 675, 684, 687, 688,
691, 692, 696, 699, 698, 709, 837, 835, 752,
761, 763, 765, 774, 784, 782, 783, 786, 806,
820, 822, 824, 845, 836, 831, 838, 848, 853,
860, 914, 921, 922, 923, 939, 961, 960, 962,
966, 967, 971, 968, 970, 969, 972, 974, 983,
1017, 1026, 1028, 1294, 1031, 1029, 1036,
1037, 1042, 1043, 1046, 1044, 1047, 1055,
1065, 1064, 1066, 1071, 1078, 1090, 1104,
1109, 1116, 1132, 1133, 1136, 1152, 1162,
1163, 1164, 1176, 1187, 1193, 1202, 1257,
1258, 1274, 1279, 1285, 1291, 1293, 1292,
1027, 1317, 1322, 1324, 1326, 1325, 1328,
1329, 1335, 1343, 1344, 1346, 1347, 1348,
1352, 1354, 1361, 1359, 1360, 1358, 1363,
1364, 1372, 1370, 1379, 1386, 1390, 1388,
1407, 1439, 1440, 1472, 1479, 1480, 1481,
1489, 1490, 1488, 1491, 1498, 1499, 1513,
1543, 1544, 1547, 1555, 1557, 1558, 1559,
1587, 1592, 1639, 1638, 1640, 1644, 1662,
1661, 1671, 1683, 1689, 1702, 1701, 1712,
1713, 1714, 1715, 1728, 1733, 1736, 1744,
1435, 1750, 1758, 1763, 1764, 1765, 1773,
1774, 1792, 1800, 1805, 1810, 1809, 1818,
1831, 1832, 1840, 1845, 1866, 1875, 1879,
1930, 1920, 1923, 1933, 1950, 1952, 1965,
1971, 1980, 1982, 1984, 2006, 2007, 2014,
2025, 2035, 2042, 2047, 2053, 2062, 2065,
2066, 2059, 2068, 2069, 2063, 2077, 2079,
2078]

image analysis [35, 46, 2090, 281, 285, 359, 379, 662,
687, 774, 983, 1078, 1132, 1354, 1390, 1388,
1639, 1683, 1689, 1758, 1866, 1965]

image classification [441, 763, 1026, 1046, 1055, 1116,
1439, 1440, 1555, 1671, 1832]

image clustering [417]
image coding [42, 82, 684, 1136, 1481, 1488, 1713,

1714, 1715, 1818, 2062, 2063, 2079, 2078]
image compression [2, 60, 61, 82, 150, 172, 193, 540,

752, 784, 782, 1028, 1029, 1109, 1363, 1364,
1379, 1662, 1661, 1683, 1736, 2006, 2077]

image database [168, 210, 229, 431, 970, 1317, 1322]
image recognition [37, 407, 922, 1810, 1809, 2035]

image retrieval [229, 416, 678, 966, 967, 971, 968,
969, 972, 1065, 1064, 1258, 1831, 1980, 2014,
2077]

image segmentation [8, 126, 232, 262, 440, 585, 672,
674, 673, 675, 699, 822, 922, 961, 1017, 1026,
1294, 1044, 1078, 1202, 1274, 1292, 1027,
1335, 1435, 1930, 1920, 1971, 1984, 2025,
2035]

image sequence [276, 835, 806, 836, 838, 921, 1479,
1543, 1587, 1644]

imaging [9, 121, 352, 420, 423, 422, 455, 961, 960,
1290, 1375, 1498, 1499, 1574, 1643, 1661,
1734, 1920, 1970]

impedance [1174, 1653, 1807]
independent component analysis (ICA) [501, 721, 763,

1707, 2005]
indexing [229, 363, 607, 843, 944, 945, 943, 844, 977,

1117, 1277, 1316, 1390, 1543, 1671, 2016,
2033, 2031, 2041, 2047, 2055]

industrial [10, 24, 37, 438, 165, 395, 604, 667, 726,
731, 1005, 1251, 1498, 1633, 1636, 1631,
1805, 2050]

infarction [352, 1471, 1470]
information retrieval (IR) [561, 563, 642, 640, 750,

789, 944, 971, 1461, 1569, 1838]
information-theoretic [1850, 1847]
infrared (IR) [187, 267, 962, 1023, 1047, 1124, 1125,

1492, 1490, 1765]
inheritance [702, 1907]
integrated circuit [1509, 1516, 1759, 2043]
intensity histogram [645, 646, 644]
interference [2086, 414, 413, 498, 616, 656, 655, 706,

961, 960, 1017, 1392, 1679, 1836]
Internet [200, 210, 215, 225, 250, 303, 344, 352, 363,

402, 657, 677, 703, 711, 904, 911, 978, 1001,
1243, 1289, 1422, 1444, 1449, 1463, 1577,
1621, 1863, 1862, 1861, 2011]

interpolation [58, 131, 531, 532, 537, 547, 911, 947,
1086, 1188, 1390, 1392, 1486, 1545, 1546,
1739, 1825, 2002, 2038]

intracardiac tachycardia [1606, 1605]
invariant [8, 35, 48, 244, 276, 435, 618, 688, 693, 692,

823, 824, 1055, 1082, 1104, 1152, 1230, 1279,
1295, 1440, 1501, 1513, 1524, 1639, 1669,
1744, 1758, 1787, 1790, 1788, 1789]

IR spectrometry [2018]
isodata [556, 1017, 1750]
jpeg [1029, 1543, 1662, 1661]
Julier-Uhlmann-Kalman filter [727]
k-means [88, 206, 352, 380, 400, 938, 1087, 1363, 1714,

1867, 1909, 1923]
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k-nearest neighbour classifier [113, 604, 760, 1534,
1684]

Kalman filtering [575, 611]
kanji recognition [2008]
Karhunen-Loeve transform [150, 1744]
kernel [365, 990, 1078, 1103, 1745, 1849, 1850, 1844,

1842, 1847, 1961, 1962, 1960]
Klein bottle [1724]
Kullback-Leibler [634, 633, 681, 2040, 2039]
Landsat [69, 613, 612, 733, 1259, 1558, 1750, 1879]
language [36, 130, 156, 353, 433, 477, 432, 563, 639,

640, 806, 904, 944, 1002, 1016, 1030, 1032,
1099, 1120, 1142, 1348, 1447, 2092, 1590,
1589, 1034, 1738, 1755, 1950, 2016, 2026]

larvae [35, 1758]
laser [85, 731, 1345]
LBG [64, 82, 736, 1493, 1616, 1713, 1714, 2064]
lexicon [1178]
linguistic [6, 353, 389, 564, 580, 672, 673, 1056, 1120,

1312, 1349, 1350, 1607, 1620, 1665, 1777,
1780, 2080]

lipid [689, 753]
load forecasting [185, 186, 184, 183, 238, 615, 834,

1013, 1483, 1598, 1679, 2087, 2050]
logistic regression [25, 218, 357, 950, 1732, 1961, 1962,

1960]
LPC [1209, 1338, 1564, 1565, 1575]
machine vision [760, 808, 935, 936, 1640, 1728, 1817]
macromolecule [1372, 1371, 1370]
magnetic resonance [101, 133, 243, 421, 423, 422, 781,

783, 1290, 1970, 1971]
magnetosphere [1728]
Mahalanobis distance [450, 1078, 1352, 1572]
Manhattan distance [1154]
market [91, 219, 237, 294, 320, 344, 329, 333, 337,

343, 510, 621, 1022, 1475, 1473, 1474, 1477,
1682, 1863, 1862, 1861, 2070]

marketing [215, 337, 338, 1477, 1861]
Markov model [149, 276, 275, 1026, 1119, 1278, 1497,

1965]
maximum entropy [1707, 1847]
medical [80, 81, 136, 193, 256, 359, 367, 411, 441,

440, 455, 547, 564, 590, 806, 868, 887, 911,
927, 1064, 1148, 1292, 1335, 1390, 1566,
1684, 1716, 1730, 1732, 1739, 1755, 1803,
2088, 1884, 1885, 1920, 1961, 1962]

medical diagnosis [80, 81, 256, 547, 590, 911, 1335,
1684, 1732, 1961]

medical image(s) [193, 359, 441, 440, 455]
mesh [397, 1026, 1084, 1533, 2037]
metabolic [401, 2061]

metal [358, 413, 1405, 1418, 1717, 1977, 1976]
meteorological [901, 902, 1036, 1037, 1068, 1175, 1199,

1728, 1764, 1952, 1973]
microscopy images [960, 1163, 1164, 1291]
mineralogical [1104]
mitochondrial [1562]
mixture density [681, 941, 942, 2089]
mobile communication [144, 633]
mobile robot [265, 266, 264, 494, 667, 727, 929, 930,

931, 1127, 1287, 1480, 1670, 1801, 1865]
modulation [453, 618, 1336, 1431, 1690]
molecular [15, 57, 73, 101, 119, 385, 426, 513, 538,

549, 689, 1010, 1115, 1399, 1414, 1432, 1502,
1563, 1754]

money [914, 915, 913, 918, 916, 917, 912, 1328]
monitoring [10, 24, 53, 52, 131, 134, 164, 240, 307,

358, 365, 414, 413, 428, 508, 509, 523, 526,
607, 611, 632, 655, 677, 721, 726, 747, 769,
770, 789, 805, 865, 903, 1006, 1024, 1038,
1050, 1060, 1162, 1204, 1390, 1448, 1495,
1516, 1556, 1564, 1587, 1607, 1628, 1717,
1735, 1740, 1746, 1757, 2087, 1849, 1854,
1866, 1876, 1912, 1939, 1938, 1940, 1955,
1956, 1977, 1976, 2056]

Monte Carlo [141, 288, 948, 1093, 1264, 1094]
morphology [283, 284, 281, 282, 285, 359, 448, 774,

845, 986, 1057, 1120, 1525, 1721, 1817]
motion [266, 367, 421, 420, 434, 502, 546, 605, 253,

659, 837, 835, 836, 838, 905, 910, 909, 922,
986, 1239, 1266, 1283, 1284, 1346, 1560,
1585, 1619, 1624, 1670, 1807, 1808, 1983,
2041, 2079]

motor [74, 157, 231, 243, 254, 365, 420, 494, 502, 746,
1110, 1114, 1220, 1239, 1212, 1224, 1226,
1228, 1213, 1217, 1229, 1231, 1233, 1218,
1266, 1265, 1326, 1325, 1421, 1426, 1425,
1538, 1735, 1992, 2074]

motor control [746, 1220, 1212, 1224, 1226, 1217, 1233,
1218, 1266, 1538]

MR images [126, 133, 359, 781, 783]
multi-layer perceptron (MLP) [2, 38, 87, 117, 132, 133,

134, 156, 190, 189, 191, 203, 206, 216, 226,
240, 272, 305, 373, 392, 509, 534, 555, 604,
612, 627, 630, 656, 742, 758, 766, 786, 820,
901, 902, 904, 919, 986, 1022, 1042, 1077,
1140, 1164, 1246, 1268, 1274, 1332, 1341,
1339, 1382, 1404, 1406, 1427, 1488, 1519,
1531, 1542, 1575, 1598, 1615, 1625, 1681,
1684, 1749, 1753, 1811, 1814, 1815, 1817,
1824, 2087, 1834, 1835, 1854, 1900, 1961,
1959]
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multidimensional scaling [139, 866, 1527, 1528, 1578,
1864]

multimedia [657, 656, 655, 710, 711, 708, 709, 905,
988, 1316, 1422, 1453, 1592]

multiresolution [60, 61, 444, 1544, 1557]
multiscale image [42, 126, 440]
multisensor systems [272, 1077, 2089]
multispectral [34, 40, 61, 88, 126, 379, 752, 1285, 1555,

1557, 1558, 1559, 1750, 1773, 1774, 1859,
1969, 1971]

multispectral image [88, 752, 1555, 1558, 1559, 1773,
1774, 1971]

music [180, 1186, 1316, 1431, 1453, 1663, 1691, 1705,
2046]

myocardial infarction [1471, 1470]
natural language [639, 640, 944, 1099, 1120, 1142,

1755]
neurological [477, 1854]
NP-complete [154, 268, 1674]
nuclear power [1506, 1507]
odor discrimination [509, 952, 951, 956, 1077, 1615]
optical [146, 361, 446, 445, 472, 475, 509, 546, 669,

758, 921, 1259, 1345, 1406, 1422, 1498, 1520,
1627, 1700, 1705]

orientation column [434, 1647]
orientation map [252, 948, 1482, 1649]
oscillators [618, 755, 756, 1907]
oxide [627, 1077, 1121, 1336]
parallel implementation [367, 906, 998, 1194, 1447,

1464, 1795, 1794, 2088, 1860]
Parkinson’s disease [149]
particle [73, 178, 230, 419, 901, 974, 983, 1163, 1164]
pathological [126, 352, 477, 534, 772, 773, 984, 1419]
PCA [8, 21, 56, 117, 150, 153, 767, 328, 372, 415, 501,

509, 527, 763, 957, 983, 1023, 1077, 1113,
1149, 1152, 1156, 1259, 1361, 1360, 1492,
1489, 1491, 1557, 1558, 1559, 1592, 1637,
1657, 1689, 1875, 1909, 1914, 1957, 2056]

Peano scan [1774]
peptides [1562]
person identification [1419]
PET image [1845]
phoneme [29, 279, 512, 941, 1151, 1278, 1426, 1497,

1690, 1806]
phonocardiogram [2046]
photoelectron spectroscopy [1309, 1827]
PICSOM [966, 967, 971, 968, 970, 969, 972]
plant [425, 435, 436, 518, 517, 729, 741, 816, 947,

1929, 1203, 1204, 1252, 1250, 1409, 1506,
1507, 1532, 1599, 1817, 1833, 1834, 1835]

plasma [90, 753, 1728, 1910]

polarimetric [212, 593, 661]
polymer [245, 928, 1245, 1827]
posture [408, 805, 853, 1216, 1302, 2092, 1538]
power system [52, 239, 246, 247, 313, 314, 474, 508,

615, 732, 1000, 1007, 1093, 1092, 1091, 1204,
1269, 1468, 1467, 1485, 1507, 1651, 1650,
1652, 1757, 1964, 1094, 1996, 2021, 2045]

prediction [5, 6, 15, 25, 33, 41, 53, 57, 87, 100, 101,
106, 107, 130, 171, 175, 185, 186, 184, 183,
218, 223, 233, 239, 240, 307, 328, 334, 357,
385, 390, 401, 413, 426, 636, 509, 517, 525,
538, 547, 549, 560, 576, 596, 615, 628, 635,
655, 659, 687, 731, 746, 757, 788, 843, 856,
919, 950, 844, 1929, 1056, 1067, 1077, 1140,
1168, 1176, 1199, 1204, 1209, 1208, 1216,
1256, 1254, 1267, 1268, 1280, 1283, 1284,
1304, 1374, 1397, 1399, 1414, 1483, 1560,
1564, 1565, 1591, 1629, 1645, 1686, 1687,
1716, 1732, 1745, 1749, 1811, 1826, 1834,
1835, 1887, 1894, 1967, 1973, 1974, 1990,
2032, 2048, 2050, 2056, 2081]

preprocessing [21, 110, 274, 276, 446, 445, 501, 707,
721, 763, 955, 957, 1008, 1011, 1046, 1068,
1171, 1189, 1348, 1466, 1477, 1489, 1490,
1491, 1654, 1799, 2053]

probabilistic [3, 10, 23, 34, 39, 90, 213, 219, 327, 439,
441, 553, 634, 633, 728, 873, 879, 955, 1086,
1096, 1151, 1252, 1305, 1356, 1397, 2092,
1548, 1553, 1767, 1852]

probabilistic neural network (PNN) [90, 117, 439, 441,
728, 955, 1096, 1305, 1356, 1764, 1765]

projection pursuit [69, 1840, 1845]
protein sequences [449, 671, 890, 1568, 1668, 1666]
pruning [117, 138, 418, 443, 719, 720, 1081, 1303,

1819, 1865, 1981, 2041]
PSOM [1486, 1914]
psychiatric [477]
psychological [100, 1431, 1888, 1887]
psychovisual [444]
pulp [24, 402, 903, 1632, 1866, 1873]
PVM [76, 1080, 1447]
QAM [1, 1048, 1442, 2089, 1934, 1935]
quantum computation [1035]
quartz-resonator [951]
questionnaires [1015, 1888, 1887]
radar [46, 324, 400, 412, 593, 692, 707, 771, 1036,

1037, 1124, 1125, 1390, 1389, 1544, 1712,
1793, 1814, 1948, 1952, 1985]

radiology [241, 367]
Raman spectrometry [683, 2019]
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radial-basis-function (RBF) [16, 38, 87, 88, 125, 131,
144, 156, 222, 233, 277, 355, 384, 454, 484,
630, 728, 742, 780, 922, 1192, 1332, 1333,
1415, 1427, 1988, 1506, 1507, 1540, 1582,
1579, 1753, 1770, 1790, 1788, 1789, 1811,
1903, 1959, 2056, 2073]

receiver operating characteristic (ROC) [223, 1290]
recurrent [74, 130, 525, 649, 648, 655, 755, 756, 919,

987, 986, 1049, 1110, 1142, 1240, 1274, 1483,
1497, 1506, 1507, 1524, 1690, 1856, 1857,
1855, 1901, 1907]

regression [25, 218, 357, 365, 399, 418, 423, 635, 758,
805, 865, 902, 950, 1112, 1304, 1311, 1356,
1566, 1679, 1732, 1840, 1845, 1932, 1961,
1962, 1960, 1978, 2050, 2073]

reinforcement learning [4, 45, 584, 583, 713, 864, 963,
1041, 1114, 1706, 1801, 2052, 1508]

REM sleep [99, 559]
remote-sensing images [1965]
retrieval [50, 68, 128, 200, 229, 353, 416, 443, 547,

562, 563, 600, 603, 607, 608, 642, 640, 657,
678, 710, 711, 708, 709, 789, 821, 911, 944,
945, 966, 967, 971, 968, 970, 969, 972, 976,
977, 1065, 1064, 1099, 1117, 1170, 1177,
1258, 1277, 1317, 1316, 1322, 1453, 1461,
1460, 2092, 1569, 1663, 1673, 1831, 1838,
1895, 1980, 2014, 2032, 2034, 2033, 2031,
1076, 2077]

RGB [301, 352, 604, 678, 760, 848, 935, 936, 1017,
1324, 1774]

robotics [45, 102, 106, 158, 157, 195, 265, 266, 264,
358, 377, 446, 494, 521, 580, 605, 667, 727,
743, 746, 929, 930, 931, 963, 1024, 1069,
1071, 1114, 1126, 1127, 1148, 1191, 1239,
1238, 1271, 1287, 1402, 1429, 1070, 1446,
1480, 1484, 1486, 1539, 1670, 1683, 1690,
1706, 1753, 1770, 1769, 1802, 1801, 1805,
1807, 1865, 1900, 1914, 1508, 2074]

robust [38, 45, 64, 77, 79, 106, 164, 203, 208, 219, 275,
379, 378, 412, 414, 426, 446, 445, 447, 453,
460, 457, 530, 602, 680, 667, 743, 759, 786,
805, 825, 828, 868, 922, 959, 1054, 1082,
1087, 1109, 1116, 1120, 1123, 1132, 1149,
1151, 1201, 1200, 1209, 1287, 1376, 1401,
1449, 2092, 1477, 1506, 1507, 1533, 1548,
1575, 1588, 1606, 1605, 1608, 1656, 1673,
1677, 1735, 1806, 1811, 2087, 1834, 1835,
1862, 1914, 1948, 1995, 2006, 2040, 2041,
2043, 2047, 2062, 2084, 2083, 2085]

Sammon mapping [1130, 1129, 1154, 1455, 1555, 1867,
2037]

satellite [34, 143, 144, 146, 204, 255, 2090, 612, 662,
863, 962, 1046, 1285, 1324, 1422, 1423, 1557,
1629, 1661, 1764, 1765, 1877, 1879, 1910,
1909, 1994, 2055]

schizophrenia [477]
segmentation [8, 9, 30, 51, 126, 133, 168, 232, 237,

243, 251, 252, 262, 269, 284, 282, 352, 357,
439, 440, 455, 512, 531, 532, 585, 604, 672,
674, 673, 675, 693, 697, 696, 695, 699, 837,
835, 781, 783, 822, 845, 836, 838, 909, 922,
924, 961, 960, 998, 1017, 1026, 1294, 1031,
1044, 1075, 1078, 1096, 1202, 1274, 1285,
1291, 1293, 1292, 1027, 1315, 1329, 1335,
1344, 1408, 1477, 1514, 1515, 350, 1543,
1608, 1644, 1643, 1665, 1666, 1435, 2089,
1863, 1862, 1861, 1930, 1986, 1920, 1936,
1937, 1965, 1969, 1971, 1984, 2008, 2025,
2035, 2041, 2047, 2070]

seismic [32, 427, 728, 1138, 1281, 1280, 1742]
seizure [497, 723, 950]
self-organizing perceptron (SOP) [609, 610]
self-supervised [1218, 1539, 1905, 1906]
semantic [7, 27, 54, 175, 304, 370, 420, 572, 641, 835,

815, 813, 814, 812, 944, 945, 943, 977, 1002,
1098, 1099, 1162, 1403, 1097, 1621, 1755,
1831, 1893, 2012, 2031]

sentence [108, 175, 353, 572, 736, 1142, 1690, 1895,
1897]

sequence [33, 349, 134, 159, 182, 179, 181, 197, 217,
221, 220, 228, 268, 273, 277, 274, 276, 275,
376, 382, 411, 446, 445, 449, 494, 530, 532,
546, 553, 565, 580, 584, 583, 602, 655, 671,
739, 835, 743, 755, 764, 782, 806, 836, 838,
921, 929, 992, 1035, 1036, 1037, 1071, 1142,
1145, 1195, 1256, 1254, 1255, 1285, 1327,
1402, 1426, 1425, 1434, 1469, 1470, 1479,
1480, 1507, 1543, 1587, 1644, 1653, 1668,
1666, 1667, 1663, 1664, 1718, 1806, 1856,
1857, 1875, 1897, 1952, 1433, 1993, 1995,
2008, 1719, 2041]

ship [662, 707, 1080, 1376]
signal processing [136, 525, 691, 728, 1209, 1336, 1554,

1556, 1811, 1814, 2088, 1955, 1974, 2005,
2065]

signature [95, 400, 515, 555, 769, 768, 771, 1055, 1080,
1124, 1125, 1279, 1786, 1958]

silicon [501, 994, 1336, 1418]
SIMD [1109, 1722]
simulated annealing [148, 189, 381, 2062]
sleep [99, 539, 559, 748, 1205, 1970, 2056]
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software [199, 283, 336, 338, 391, 423, 636, 455, 520,
557, 560, 581, 834, 709, 805, 904, 905, 1110,
1253, 1285, 1355, 1378, 1384, 1449, 1464,
1500, 1509, 1530, 1668, 1672, 1722, 1732,
1795, 1794, 2087, 1833, 1874, 1897, 2032,
2033, 2031]

solder joint(s) [840, 1499, 2051]
sonar [14, 245, 739, 860, 1079, 1127, 1865, 2025]
sonogram [223]
sparse [528, 572, 687, 688, 842, 904, 905, 998, 1397,

1639, 1640]
speaker [110, 145, 305, 452, 736, 953, 955, 1209, 1208,

1278, 1667, 1690, 1824, 1893, 2000]
spectrofluorometric [173, 1772, 1772]
spectrometry [683, 903, 1122, 1853, 2018, 2019]
spectroscopy [542, 753, 1242, 1243, 1309, 1780]
spectrum [60, 61, 64, 90, 101, 145, 146, 173, 232, 255,

267, 304, 361, 395, 515, 524, 539, 550, 567,
604, 618, 660, 683, 691, 733, 739, 751, 752,
760, 772, 773, 805, 863, 903, 935, 936, 955,
1038, 1929, 1046, 1104, 1162, 1208, 1242,
1243, 1252, 1250, 1276, 1281, 1285, 1309,
1312, 1310, 1314, 1306, 1324, 1336, 1371,
1370, 1375, 1404, 1419, 1470, 1641, 1690,
1744, 1750, 1765, 1777, 1780, 569, 1811,
1826, 1827, 1854, 1859, 1888, 1433, 1993,
1994, 2055]

speech [29, 80, 81, 108, 110, 130, 2086, 279, 305, 309,
362, 433, 451, 432, 503, 512, 533, 746, 772,
773, 778, 908, 932, 944, 945, 942, 953, 955,
958, 1069, 1151, 1185, 1235, 1276, 1278,
1338, 1426, 1070, 1434, 2092, 1497, 1531,
1575, 1590, 1589, 1665, 1666, 1667, 1663,
1690, 1806, 2089, 1847, 1860]

speech recognition [29, 80, 81, 108, 130, 2086, 305,
451, 533, 773, 944, 942, 955, 958, 1276, 1497,
1575, 1590, 1589, 1665, 1666, 1667, 1663,
1690, 1806, 2089]

speech signals [772, 773, 932, 1185, 1338, 1847]
splines [1257]
stereovision [1352]
stock market [91, 344, 337]
string [108, 148, 456, 580]
stroke [257, 1375]
subspace [8, 21, 201, 208, 2086, 415, 688, 721, 722,

789, 923, 944, 1146, 1152, 1193, 2092, 1514,
1513, 1657, 2089, 1847, 2000, 2030, 2057,
1076]

subsymbolic [815, 814, 1177]
surface inspection [697, 698, 809, 808, 810]
surgery [149]

system identification [62, 63, 418, 518, 517, 1049, 1248,
1424, 1605, 1155]

tachycardia [1469, 1606, 1605, 1943]
telecommunication [12, 2086, 309, 1633, 1632, 1743,

1947]
temporal [50, 54, 87, 95, 208, 216, 217, 231, 243, 421,

423, 430, 433, 434, 464, 477, 482, 496, 519,
564, 565, 618, 652, 649, 648, 755, 842, 909,
929, 930, 931, 933, 987, 986, 1033, 1066,
1131, 1369, 1384, 1426, 1425, 1434, 1510,
1511, 1512, 1544, 1560, 1665, 1663, 1664,
1677, 1762, 1830, 1856, 1857, 1855, 1901,
1919, 1916, 1918, 2052, 1983]

temporal sequence [217, 565, 755, 929, 1426, 1425,
1434, 1663, 1857]

TEXSOM [1515, 350]
text [7, 6, 8, 67, 68, 304, 305, 353, 433, 452, 432, 528,

529, 601, 642, 754, 790, 789, 821, 886, 894,
878, 896, 976, 977, 978, 979, 1002, 1001,
1016, 1045, 1055, 1129, 1158, 1170, 1169,
1166, 1179, 1274, 1327, 1403, 1430, 1464,
1463, 1453, 1455, 1451, 1458, 1504, 1505,
1577, 1688, 1689, 1738, 1755, 1795, 1824,
1896, 1895, 1897, 1980, 2015, 2016, 2017]

text document [6, 642, 789, 896, 979, 1403, 1430, 1505,
1896, 1895, 1897, 2015, 2016]

textile [72, 428, 786, 2048]
texture [8, 21, 46, 50, 51, 56, 134, 168, 204, 208, 223,

232, 255, 257, 2086, 387, 558, 589, 604, 697,
696, 695, 698, 835, 760, 836, 838, 860, 924,
936, 962, 966, 971, 1065, 1064, 1067, 1078,
1133, 1134, 1139, 1148, 1202, 1258, 1292,
1316, 1359, 1360, 1358, 1375, 1407, 1408,
1514, 1515, 350, 1638, 1689, 1712, 1744,
1763, 1791, 1831, 1837, 1986, 1936, 1937,
1965, 1978]

texture classification [51, 1407, 1744, 1791, 1837]
texture features [8, 204, 223, 387, 612, 697, 696, 698,

835, 786, 836, 962, 1065, 1064, 1067, 1375,
1407, 1408, 1688, 1764, 1765, 1831, 1978]

texture segmentation [232, 604, 695, 924, 1202, 1408,
1514, 1515, 350, 1986, 1936, 1937]

therapy [447, 868, 1140, 1876, 1888, 1887]
time series [69, 87, 107, 130, 180, 238, 423, 474, 482,

525, 564, 902, 919, 987, 986, 1013, 1060,
1251, 1474, 1686, 1687, 1720, 1745, 1812,
1822, 1887]

time-frequency [413, 1019, 1717, 1816]
tissue [243, 269, 367, 531, 550, 783, 1086, 1139, 1521]
tomography [359, 1065, 1479, 1800]
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tracking [102, 103, 437, 551, 611, 727, 910, 947, 974,
999, 1237, 1376, 1390, 1431, 2092, 1793,
2041, 196]

trading [344, 329, 1251, 1475, 1473, 1474, 1682]
traffic [207, 226, 498, 526, 611, 657, 703, 705, 704,

1444, 1627]
transputer [994]
traveling salesman problem (TSP) [31, 47, 48, 154,

268, 487, 486, 492, 488, 490, 830, 846, 934,
1106, 1611, 1776, 1898]

tree [56, 82, 150, 165, 172, 204, 203, 210, 211, 221,
220, 283, 284, 281, 376, 375, 431, 443, 522,
596, 612, 626, 666, 671, 670, 716, 900, 904,
906, 907, 966, 967, 971, 968, 969, 1138, 1170,
1168, 1258, 1309, 1306, 1307, 1308, 1316,
1337, 1360, 1366, 1390, 1387, 1389, 1388,
1519, 1566, 1639, 1684, 1745, 1762, 1767,
1837, 1908, 1986, 1936, 1937, 2054]

tree structured SOM (TS-SOM) [211, 581, 900, 966,
971, 968, 969, 1837]

turbines [721]
U-matrix [194, 283, 284, 282, 285, 2037]
ultrasonic [176, 244, 257, 256, 245, 922, 1305, 1375,

1643, 1670]
unemployment [293]
urologic [547]
usability [79, 526, 557]
varimax [1113]
vitality conservation (VC) network [1923]
vehicle [366, 1125, 1378, 1674]
video [50, 221, 220, 223, 277, 275, 408, 444, 601, 600,

656, 905, 910, 909, 1071, 1302, 1316, 1346,
1369, 2092, 1810, 2088, 2041, 2047, 2079]

virtual-reality [1786]
viscosity [1220, 1538, 1807]
vision [74, 103, 168, 197, 312, 589, 674, 675, 760, 786,

809, 808, 864, 935, 936, 939, 1071, 2092,
1560, 1640, 1678, 1683, 1728, 1791, 1817,
1923, 1950]

visual cortex [74, 100, 434, 444, 614, 757, 1009, 1146,
1180, 1181, 1396, 1619, 1624, 1649, 1647,
1724, 1723, 1914, 1950]

visualization [24, 27, 37, 60, 65, 131, 142, 153, 166,
199, 283, 284, 281, 285, 307, 337, 352, 354,
365, 398, 401, 439, 447, 468, 467, 470, 484,
491, 489, 506, 508, 520, 526, 529, 557, 581,
622, 621, 626, 625, 629, 631, 642, 639, 640,
666, 682, 833, 754, 764, 804, 800, 797, 801,
790, 805, 825, 855, 862, 863, 866, 887, 890,
897, 880, 933, 944, 960, 976, 977, 978, 983,
989, 1000, 1086, 1096, 1104, 1129, 1160,

1169, 1171, 1174, 1184, 1242, 1243, 1245,
1251, 1264, 1270, 1286, 1304, 1309, 1335,
1374, 1378, 1390, 1409, 1418, 1432, 1443,
1448, 1455, 1451, 1467, 1470, 1493, 1500,
1503, 1516, 1530, 1558, 1559, 1564, 1565,
1578, 1603, 1632, 1643, 1668, 1665, 1696,
1694, 1739, 1750, 1754, 1768, 1767, 1778,
1849, 1863, 1862, 1861, 1864, 1869, 1873,
1872, 1867, 1876, 1884, 1885, 1911, 1971,
2011, 2012, 2037]

visuo-motor [157, 481, 746, 1326, 1325, 2074]
Viterbi [437, 1965]
VLSI [926, 1089, 1087, 1088, 1109, 1511, 1527, 1528,

1606, 1605, 1883, 1903]
voice [64, 166, 181, 534, 572, 656, 765, 1012, 1186,

1338, 1566]
volumetry [9, 1789, 1969, 2083, 2085]
vowel [29, 166, 484, 1590, 1589]
voxel [423, 422, 1971]
VRML [352]
W-CDMA [657, 656]
wafer-scale integration [2027]
Ward’s clustering [1505]
wavelet [170, 205, 206, 232, 254, 444, 768, 786, 1011,

1033, 1046, 1110, 1138, 1251, 1557, 1592,
1691, 1764, 1765, 1837, 1847, 1854]

weather [255, 962, 999, 1039, 1068, 1125, 1175, 1199,
1390, 1389, 1679, 1973, 2050]

WEBSOM [67, 68, 250, 467, 642, 793, 789, 976, 975,
978, 1016, 1403, 1838]

Wigner distribution [1814, 1816]
word [29, 54, 67, 108, 145, 175, 305, 345, 346, 347,

420, 451, 530, 547, 610, 709, 845, 886, 894,
872, 908, 944, 958, 976, 999, 1002, 1016,
1130, 1151, 1206, 1276, 1334, 1403, 1416,
1426, 1097, 1479, 1690, 1755, 1806, 1838,
1893, 1896, 1895, 1897, 2015, 2055]

WWW [210, 352, 607, 710, 711, 708, 709, 1271, 1348,
1991]

X-ray [176, 385, 1242, 1243, 1309, 1312, 1498, 1499,
1715, 1777, 1827]

yeast fermentation [401]
Z-analysis [1594]
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