
Bibliography of Self-Organizing Map (SOM) Papers: 1981{1997Samuel Kaskiy, Jari Kangasz, Teuvo Kohonenyy Helsinki University of Technology, Neural Networks Research Centre,P.O. Box 2200, FIN-02015 HUT, FINLANDz Nokia Research Center, P.O. Box 100, FIN-33721 Tampere, FINLANDAbstractThe Self-Organizing Map (SOM) algorithm has attracted an ever increasing amount of interestamong researches and practitioners in a wide variety of �elds. The SOM and a variant of it, theLVQ, have been analyzed extensively, a number of variants of them have been developed and,perhaps most notably, they have been applied extensively within �elds ranging from engineeringsciences to medicine, biology, and economics. We have collected a comprehensive list of 3343scienti�c papers that use the algorithms, have bene�ted from them, or contain analyses of them.The list is intended to serve as a source for literature surveys. We have provided both a thematicand a keyword index to help �nding articles of interest.1 IntroductionThe Self-Organizing Map algorithm [1530, 1537, 1593] was introduced in 1981. The earliest applications weremainly in engineering tasks. Later the algorithm has become progressively more accepted as a standard dataanalysis method in a wide variety of �elds that can utilize unsupervised learning: clustering, visualization,data organization, characterization, and exploration. The variant called Learning Vector Quantization (LVQ)has additionally been used extensively in supervised tasks, especially classi�cation and supervised patternrecognition.Many of the papers on SOM analyze the method or present variants or generalizations of it. Most of thepapers, however, apply the method or its variants in �elds ranging from engineering (including image andsignal processing and recognition, telecommunications, process monitoring and control, and robotics) andnatural sciences to medicine, humanities, economics and mathematics. The de�nitive reference to the stateof the art in SOMs is [1593].1.1 Collection MethodWe have been collecting a bibliography of scienti�c papers on SOM already for many years. Our criterion inselecting papers has been that they should either use or analyze the SOM, or bene�t from it in some othermanner. Our intention has been to exclude papers that merely refer to the algorithm.Several methods have been used in collecting the bibliography. We have added references to papers thathave appeared in the journals and conference proceedings that we personally follow. In addition, severalauthors have kindly helped us by sending us bibliographies on their own papers. Finally, we have madesearches in commonly used bibliographic databases.We intend to maintain the bibliography in the future. New entries will be included as attachments in thispaper. Additionally, the entries will be available in BibTeX format at the WWW address0This work has been supported by the Academy of Finland. Updates, corrections, and comments should be sent to SamuelKaski at biblio@mail.cis.hut.�.Neural Computing Surveys 1, 102-350, 1998, http ://www.icsi.berkeley.edu/~ jagota/NCS102



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 103http://www.cis.hut.fi/nnrc/refs/. Additions to the list and error reports are most welcome; pleasesend any correspondence to the email address biblio@mail.cis.hut.fi.1.2 Advice on Using the BibliographyWe have constructed indices to aid in exploring the vast bibliography. Unfortunately it would have beeninfeasible to compile manually a complete index of the whole collection of papers, and we have thereforeconstructed two di�erent kinds of indices.The �rst index is thematically organized, and it contains references to manually selected papers. There-fore, all of the papers that have been listed will probably be useful, but all the possibly relevant papers willnot occur in the index. Some hints of index terms that might lead to additional papers have been provided.We have also constructed a keyword index. The papers were chosen mostly automatically based on thewords that appear in their titles, and therefore the index cannot be as well-organized as a manually generatedone. 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. Forexample, it may be clear that all of the papers that contain the word \growing" do not analyze growingSOMs. We recommend using several keywords and to utilize the thematic index in �nding suitable keywords.Despite the problems mentioned above we felt that it was important to make every possible clue of usefulinformation available; it would be a totally infeasible task to browse through the complete list of 3343 paperswhen searching for papers on a speci�c topic. In fact, almost all (2916 out of 3343) of the papers havebeen referred to in either of the indices. We hope that the combination of the thematic index, the keywordindex, and keyword searches in the Web version of this paper will aid in the di�cult task of �nding usefulinformation among the large collection of SOM papers.AcknowledgmentsThe authors thank Mr. Marko Malmberg, Mr. Sami Nousiainen and Mr. Antti Saarela for help in conductingdatabase searches. 2 Thematic Index2.1 General- Books and review articles[582, 1543, 1571, 2081, 2269, 2498]- Program packages[1510, 1511]Index term: program package2.2 Status of the Mathematical Analyses- Attempts for constructive proofs[1521, 1534]- Markov-process proofs[293, 294, 297, 298, 299, 574, 756, 757, 825, 1535, 2856]- Energy-function formalisms[756, 1160, 1898, 2891]



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 104- Bayesian error method[1902]- Higher-dimensional input and array[2498]Index term: high-dimensional SOM- Most recent analyses[324, 584, 641, 647, 717, 718, 808, 830, 831, 903, 1145, 1378, 2086, 2088, 2608, 2745, 2813, 2816, 3009,3251, 3252, 3329]2.3 Survey of General Aspects of the SOM2.3.1 General Papers on SOM[21, 24, 32, 33, 54, 77, 82, 134, 137, 143, 194, 226, 254, 304, 323, 360, 381, 382, 411, 438, 537, 544, 583, 585,604, 632, 645, 649, 662, 663, 668, 722, 733, 734, 741, 752, 754, 762, 763, 796, 807, 816, 818, 822, 827, 828,860, 875, 902, 906, 927, 931, 1109, 1131, 1150, 1153, 1154, 1155, 1156, 1157, 1158, 1161, 1174, 1181, 1182,1191, 1218, 1233, 1263, 1324, 1336, 1337, 1342, 1348, 1356, 1375, 1380, 1438, 1442, 1458, 1462, 1467, 1516,1517, 1519, 1520, 1521, 1530, 1532, 1533, 1534, 1535, 1536, 1537, 1538, 1539, 1540, 1541, 1542, 1543, 1544,1545, 1546, 1547, 1548, 1550, 1551, 1552, 1553, 1554, 1555, 1556, 1558, 1561, 1562, 1565, 1568, 1569, 1570,1572, 1573, 1574, 1575, 1578, 1587, 1588, 1590, 1614, 1625, 1645, 1648, 1674, 1708, 1715, 1726, 1735, 1741,1799, 1819, 1820, 1821, 1822, 1829, 1850, 1854, 1869, 1874, 1876, 1878, 1917, 1923, 1983, 1984, 1997, 2016,2059, 2071, 2073, 2105, 2118, 2142, 2268, 2275, 2276, 2314, 2333, 2343, 2494, 2498, 2499, 2503, 2505, 2516,2517, 2522, 2533, 2535, 2580, 2589, 2608, 2632, 2692, 2744, 2796, 2844, 2857, 2884, 2915, 2920, 2928, 3001,3002, 3035, 3036, 3055, 3214, 3246, 3267, 3293, 3320]2.3.2 Mathematical Derivations, Analyses, and Modi�cations of the SOM- Derivations[172, 173, 225, 302, 303, 337, 338, 555, 643, 786, 790, 836, 929, 994, 1036, 1079, 1623, 1624, 1814, 1816,1870, 1871, 1888, 1893, 1901, 1902, 1982, 2001, 2307, 2369, 2395, 2398, 2488, 2557, 2814, 2891, 2925,2926, 2927, 2993, 3238, 3339]- Convergence proofs[293, 294, 295, 296, 297, 298, 299, 574, 578, 584, 591, 593, 650, 757, 758, 825, 827, 828, 840, 1036, 1152,1159, 1160, 1208, 1246, 1578, 1667, 1873, 1875, 1877, 2515, 2779, 3236, 3255, 3308]Index term: convergence- Accelerated convergence[53, 1036, 1246, 1276, 1277, 1424, 1578, 1717, 1720, 2322, 2323, 2324, 2389, 2843, 3132, 3255]Index term: convergence- Multistage, multilevel, and hierarchical SOMs[49, 51, 132, 313, 314, 461, 499, 926, 1000, 1095, 1096, 1098, 1232, 1245, 1253, 1255, 1291, 1325, 1326,1426, 1609, 1612, 1620, 1716, 1721, 1739, 1825, 1844, 1851, 1887, 1888, 1890, 1891, 1892, 1896, 1897,2509, 2518, 3122, 3126, 3137, 3138, 3219, 3262]Index terms: hierarchical, hypermap, multilayer SOM, tree



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 105- Growing SOM structures[162, 257, 258, 506, 850, 851, 852, 854, 855, 858, 859, 861, 862, 2527, 2528, 2579, 2793, 2794, 2795,2796, 3154]Index term: growing- SOM for sequential inputs[444, 1246, 1361, 1362, 1363, 1364, 1366, 1718, 2433, 2587, 2890, 3288]Index terms: adaptive-subspace SOM, ASSOM, invariant, sequence, temporal, time-series- Fuzzy SOM and LVQ[233, 528, 529, 1764, 2484, 2582, 2583, 2780, 2781, 2933, 2934, 2936, 3227, 3228, 3230]Index terms: fuzzy, fuzzy SOM- Supervised SOM[188, 467, 1217, 1219, 1253, 1518, 1896, 1899, 1900, 2069]- Miscellaneous structural variants[84, 179, 389, 425, 500, 856, 875, 879, 880, 2437, 3087, 3233]Index terms: hypercube, PSOM, splitting, tree- Miscellaneous functional variants[28, 414, 558, 573, 829, 974, 975, 1037, 1143, 1247, 1322, 1486, 1497, 2399, 2434, 2537, 2803, 2825, 2858,2953, 2994, 3006]Index terms: batch, interpolation- Other modi�cations and generalizations[160, 207, 234, 261, 330, 332, 333, 400, 401, 406, 409, 478, 479, 480, 481, 482, 483, 557, 653, 669, 971,1048, 1170, 1183, 1185, 1186, 1187, 1189, 1287, 1288, 1311, 1312, 1313, 1336, 1350, 1353, 1380, 1584,1586, 1588, 1648, 1669, 1675, 1846, 1975, 1980, 1981, 1983, 1984, 1993, 2071, 2072, 2073, 2074, 2075,2076, 2077, 2078, 2079, 2080, 2081, 2082, 2298, 2311, 2504, 2521, 2702, 2703, 2704, 2705, 2746, 2908,2909, 2910, 2911, 2912, 2937, 3096, 3105, 3162, 3202, 3211, 3212, 3213, 3260]Index terms: annealing, GTM, hypermap, probabilistic, pruning, recurrent, simulated annealing- Benchmarkings[159, 161, 263, 275, 713, 714, 1014, 1047, 1234, 1235, 1236, 1879, 1889, 1894, 1898, 2011, 2370, 2397,2413, 2501, 2502, 2828, 3115, 3186, 3194, 3195]Index term: benchmark2.3.3 Hybridization of the SOM with Other Neural Networks[81, 147, 698, 1225, 1452, 1637, 2065, 2262, 2463]Index terms: ARTMAP, backpropagation, cascade-correlation, counterpropagation, feedforward, fuzzy,genetic, evolution, hybrid, MLP, multilayer perceptron, perceptron, RBF2.4 Modi�cations and Analyses of LVQ[24, 73, 152, 153, 154, 160, 224, 228, 229, 233, 255, 256, 344, 352, 366, 528, 529, 672, 681, 928, 930, 932, 933,934, 1283, 1285, 1286, 1414, 1415, 1425, 1453, 1454, 1481, 1496, 1626, 1649, 1652, 1680, 1681, 1682, 1683,1684, 1706, 1709, 1736, 1760, 1871, 1872, 1924, 1925, 1926, 1927, 1957, 1958, 2097, 2098, 2112, 2113, 2174,2402, 2403, 2404, 2424, 2425, 2462, 2488, 2489, 2490, 2582, 2583, 2599, 2600, 2727, 2774, 2799, 2867, 2881,2933, 2934, 2936, 2937, 2952, 2972, 3025, 3026, 3048, 3106, 3154, 3199, 3207, 3208, 3227, 3228, 3230, 3271,3273, 3295, 3320, 3322, 3323]



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 1062.5 Survey of Diverse Applications2.5.1 Machine Vision and Image Analysis- General[23, 191, 194, 195, 472, 1022, 1641, 2219, 2275, 2277, 2836, 2847, 2848, 2936, 3056, 3120, 3121, 3123]Index terms: computer vision, image, vision, visual- Image coding and compression[94, 95, 129, 336, 339, 372, 376, 422, 468, 471, 496, 520, 565, 622, 949, 954, 1335, 1428, 1468, 1499,1665, 1672, 1673, 1743, 1744, 1833, 1892, 1904, 2011, 2186, 2187, 2188, 2233, 2652, 2684, 3101, 3216,3218, 3220, 3221]Index terms: compression, image coding, image compression, Hough transform- Image segmentation[100, 144, 410, 678, 723, 799, 935, 937, 1003, 1075, 1468, 1609, 1809, 1906, 1922, 2192, 2253, 2254, 2444,2696, 2697, 2812, 2977, 3043, 3045, 3046, 3047, 3049, 3050, 3051, 3053, 3054, 3058, 3059, 3061, 3257]Index terms: segmentation, texture segmentation, texture- Satellite images and data[1451, 1695, 3078, 3179]Index terms: cloud (classi�cation), Landsat, satellite- Miscellaneous tasks in machine vision[50, 52, 65, 66, 83, 85, 87, 112, 275, 289, 375, 398, 460, 623, 706, 915, 916, 939, 940, 960, 1067, 1105,1110, 1138, 1184, 1216, 1236, 1264, 1300, 1320, 1321, 1365, 1367, 1370, 1396, 1418, 1644, 1712, 1719,1723, 1724, 1818, 1848, 1860, 1867, 1880, 1881, 1883, 1895, 1899, 1919, 1972, 1973, 2057, 2058, 2138,2144, 2159, 2173, 2266, 2274, 2289, 2290, 2324, 2373, 2475, 2521, 2534, 2597, 2696, 2697, 2808, 2839,2922, 2923, 2934, 3023, 3044, 3045, 3052, 3057, 3122, 3126, 3178, 3210, 3211, 3217]Index terms: binocular, cloud classi�cation, color, edge, face, �ngerprint, multispectral, multiscaleimage, texture, texture analysis, video- Medical imaging and analysis[103, 221, 531, 896, 1328, 1935, 2331, 2351, 2946, 2948, 2949, 3020]Index terms: brain, cortex, EEG, magnetoencephalographic, magnetic resonance image, medical image,PET2.5.2 Optical Character and Script Reading[72, 110, 116, 189, 501, 505, 545, 946, 1106, 1132, 1133, 1257, 1288, 1441, 1473, 1752, 1816, 1827, 1858, 2121,2122, 2123, 2125, 2130, 2137, 2182, 2191, 2334, 2644, 2840, 2986, 3197, 3231, 3232]Index terms: character (recognition), digit recognition, handwritten, optical, script2.5.3 Speech Analysis and Recognition- General[158, 200, 201, 312, 367, 397, 600, 665, 695, 751, 1017, 1084, 1137, 1167, 1168, 1238, 1303, 1359, 1363,1426, 1464, 1494, 1495, 1813, 1861, 2000, 2112, 2113, 2332, 2472, 2712, 2771, 2869, 2879, 2895, 2899,2905, 2973, 3320, 3322, 3323]Index terms: cepstrum, continuous density Markov model, (mixture) density HMMs, language, LPC,speech, speaker, typewriter



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 107- Isolated-word recognition[364, 495, 1228, 1301, 1430, 1433, 1740]Index term: word recognition- Connected-word and continuous-speech recognition[58, 67, 68, 70, 465, 598, 601, 606, 1059, 1313, 1354, 1355, 1358, 1360, 1362, 1399, 1431, 1432, 1456,1465, 1490, 1518, 1527, 1529, 1531, 1535, 1560, 1564, 1566, 1579, 1582, 1626, 1628, 1629, 1630, 1926,1927, 2070, 2488, 2489, 2490, 3201]- Speaker identi�cation[550, 552, 1032, 1314, 2179, 2200, 2201]Index term: speaker identi�cation- Phonetic research[39, 167, 223, 279, 436, 540, 654, 1172, 1357, 1372, 1457, 1769, 1771, 1772, 1773, 1774, 1776, 1777, 1779,2147, 2469, 2482, 2483, 2880, 2971, 3016]Index terms: articulation, coarticulation, cochlear, consonant, dysphonia, misarticulation, phoneme,phonetic, vowel2.5.4 Acoustic and Musical Studies[359, 950, 1136, 1415, 1742, 1783, 1915, 2864]Index terms: acoustic, auditory, music, pitch, timbre, voice2.5.5 Signal Processing and Radar Measurements[25, 602, 801, 1074, 1429, 1477, 1952, 2645, 2753, 2754, 2755, 3158]Index terms: antenna, DSP, FFT, radar, signal processing, signal recognition, signal representation,sonar, ultrasonic2.5.6 Telecommunications[91, 93, 169, 301, 378, 795, 844, 845, 847, 848, 849, 1031, 1039, 1369, 1478, 1492, 1522, 1523, 1524, 1525,1725, 2199, 2367, 2455, 2457, 2458, 2459, 2713, 2714, 2715, 2716]Index terms: antenna, ATM, CDMA, cellular, equalization, mobile communication, modulation, QAM,telecommunications, transmission2.5.7 Industrial and Other Real-world Measurements[18, 34, 115, 164, 613, 912, 913, 1081, 1437, 1784, 1942, 2003, 2114, 2540, 2606, 2695, 2877, 2938, 2990, 3004,3005, 3039, 3160, 3245, 3302]Index terms: condition monitoring, corrosion, elevator, engine, fabric, fault diagnosis, fermentation,furnace, fusion, industrial, load forecasting, odor, plant diagnostic, power plant, power system, sensor,system identi�cation, tra�c2.5.8 Process Control[35, 36, 132, 140, 185, 198, 342, 343, 353, 354, 355, 535, 570, 596, 802, 804, 837, 885, 890, 907, 918, 988, 992,1009, 1222, 1246, 1319, 1400, 1413, 1434, 1639, 1714, 1798, 1910, 2102, 2109, 2133, 2134, 2153, 2209, 2213,2214, 2215, 2216, 2217, 2249, 2255, 2616, 2617, 2717, 2741, 2742, 2743, 2772, 2921, 2924, 2958, 3043, 3069,3198, 3228, 3229, 3230, 3262, 3278, 3312]Index terms: adaptive control, control, fuzzy diagnosis, fuzzy controller, load forecasting, neurocontrol,plant diagnostic, process control, visualization



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 1082.5.9 Robotics- General[139, 328, 386, 387, 621, 636, 839, 1000, 1102, 1108, 1493, 1710, 1830, 1987, 2027, 2120, 2497, 2659,2718, 2987, 3027]Index terms: animat, autonomous, robot- Robot arm[998, 1164, 1175, 1327, 1445, 1976, 1978, 1979, 1981, 1985, 1986, 2500, 2511, 2512, 2514, 3085, 3088]Index term: visuomotor- Robot navigation[131, 133, 136, 306, 307, 308, 542, 997, 1103, 1104, 1107, 1112, 1291, 1292, 1663, 1884, 2128, 2204, 2205,2206, 2207, 2342, 2519, 2718, 2832, 2917, 3017, 3022, 3063, 3082, 3337]Index terms: mobile robot, navigation, obstacle avoidance2.5.10 Chemistry[75, 242, 781, 782, 783, 784, 785, 787, 788, 789, 910, 964, 965, 966, 2028, 2030, 2031, 2032, 2947, 3294]Index terms: chemical, chemistry, chromosome, lipid, mass spectrometry, polymer, protein2.5.11 Physics[484, 592, 1299, 1450, 2007, 2008, 2024, 2453, 2605, 2910, 2911, 2912]Index terms: geophysical, gluon, hadronic, infrared, laser, particle, plasma, seismic2.5.12 Electronic-circuit Design[383, 409, 412, 549, 1124, 1125, 1126, 1127, 1128, 1289, 1311, 1312, 1472, 1487, 1968, 2092, 2443, 2573, 2588,2617, 2677, 2678, 2679, 2680, 2807, 2929, 3241, 3285, 3287, 3298, 3299, 3301, 3303, 3304]Index terms: cell-placement, chip, circuit placement, 
oorplan design, placement, VLSI, VLSI placement2.5.13 Medical Applications Without Image Processing[261, 262, 282, 309, 553, 554, 617, 708, 738, 739, 948, 1002, 1080, 1244, 1307, 1347, 1402, 1503, 1805, 1840,2116, 2117, 2139, 2239, 2246, 2364, 2416, 2426, 2523, 2524, 2525, 2526, 2532, 2611, 2767, 2786, 3000, 3145]Index terms: anaemia, anaesthesia, arrythmia, artery disease, autism, benzodiazepine, biomedical, can-cer, clinical, diabetes, diagnostic, disease, disorder, ECG, EEG, EMG, epilepsia, event-related (evoked)potential, MEG, Parkinson, sleep2.5.14 Data Processing[104, 105, 125, 227, 243, 245, 264, 326, 361, 371, 388, 624, 631, 901, 926, 927, 1020, 1120, 1201, 1969, 1990,1995, 2040, 2041, 2042, 2044, 2046, 2145, 2493, 2670, 2675, 2954, 2955, 2957, 2964, 2965, 2970, 3007, 3008,3021, 3171, 3315]Index terms: accounting, bank, bankruptcy, customer, data exploration, data mining, database, eco-nomic, exploration, �nancial, sequrity, information retrieval, multidimensional scaling, projection pursuit,statistics, visualization2.5.15 Linguistic and AI ProblemsIndex terms: AI, context, corpus, digital libraries, document, grammar, indexing, information retrieval,language, lexical, library, linguistic, LSI, natural language, semantic, sentence, text, thesauri, WEBSOM- Lexica[2081, 2124, 3080, 3177]



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 109- Categories[800, 1129, 2336, 2337, 2495, 2496, 2510, 2627, 2631, 2655, 2656]- Expressions and sentences[1183, 1202, 1203, 2072, 2074, 2075, 2076, 2077, 2078, 2079, 2080, 2081, 2082, 2357, 2619, 2620, 2636,2640, 2641, 2642]- Full-text analysis[2618, 2622, 2623, 2624, 2625, 2626, 2629, 2630, 2633, 2634, 2635, 2637, 2639]- Knowledge acquisition[458, 543, 1203, 1507, 1675, 2654, 2875, 2956, 2962, 2963]- Information retrieval[1811, 2628, 2632]- Further linguistic studies.[437, 857, 1964, 2621, 3173]2.5.16 Mathematical Problems[40, 56, 57, 60, 171, 205, 244, 331, 332, 461, 479, 480, 481, 482, 483, 576, 577, 635, 671, 673, 696, 750, 838,866, 867, 869, 871, 875, 921, 993, 1046, 1049, 1064, 1135, 1163, 1190, 1251, 1330, 1331, 1419, 1439, 1491,1535, 1642, 1656, 1685, 1713, 1886, 1905, 1975, 1999, 2022, 2150, 2151, 2162, 2163, 2164, 2165, 2172, 2259,2260, 2284, 2330, 2375, 2431, 2432, 2549, 2550, 2594, 2596, 2651, 2720, 2724, 2815, 2817, 2841, 2931, 3018,3086, 3114, 3311]Index terms: chaos, density, density estimation, (mixture) density HMMs, dynamic programming, �nite-element, hidden Markov models, kernel, optimization, regression, smoothing- The traveling-salesman problem[1, 64, 86, 325, 327, 345, 516, 743, 772, 834, 858, 873, 920, 957, 1220, 1222, 1229, 1758, 2818, 2826, 2888]Index term: traveling salesman problem (TSP)- Fuzzy logic and SOM[217, 334, 759, 1282, 1440]Index terms: fuzzy, fuzzy clustering, fuzzy controller, fuzzy learning, fuzzy SOM2.5.17 Neurophysiological Research[181, 283, 313, 619, 951, 1008, 1484, 1589, 1880, 1977, 2126, 2236, 2238, 2240, 2241, 2244, 2245, 2247, 2248,2382, 2383, 2385, 2411, 2568, 2603, 2787, 2789, 2992, 3155]Index terms: brain, cortex, EEG, event-related (evoked) potential, MEG, physiological, sleep2.5.18 Miscellaneous Applications[868, 870, 881, 888, 1165, 1856, 1882, 1921, 2168, 2647, 2648, 2919]Index terms: asteroid, astronomy, beer, insect courtship, environmental, galaxy, oceanographic



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 1102.6 Applications of LVQ- Image analysis and OCR[666, 1141, 1627, 1652, 1732, 1920, 1946, 1947, 1948, 1949, 2769, 2878, 2933, 2934, 3046, 3047, 3049,3050, 3051, 3061]- Speech analysis and recognition[55, 212, 213, 214, 215, 314, 384, 463, 667, 716, 1285, 1286, 1414, 1415, 1453, 1460, 1633, 1634, 1640,1680, 1681, 1682, 1683, 1684, 1686, 1696, 1925, 1926, 1927, 1956, 1957, 1958, 2012, 2013, 2014, 2097,2174, 2175, 2190, 2278, 2404, 2462, 2488, 2489, 2490, 2609, 2882, 2972, 2973, 3093, 3190, 3281, 3320,3322, 3323, 3334]- Signal processing and radar[26, 602, 814, 815, 817, 877, 2143]- Industrial and real-world measurements and robotics[31, 170, 1334, 1694, 2581, 3226, 3227]- Mathematical problems[2536, 2723, 2886, 3064, 3271]2.7 Survey of SOM and LVQ ImplementationsIndex terms: software, hardware- Software packages[485, 1512, 1618, 1619, 1621, 1826, 3157]Index terms: program package, simulator, software- Programming SOM on parallel computers[111, 117, 265, 292, 556, 637, 638, 709, 909, 1055, 1179, 1617, 1638, 1761, 1762, 1766, 1783, 1920, 1953,1955, 2237, 2242, 2243, 2691, 2699, 2883, 2964, 2965, 3159, 3189, 3204]Index terms: CNAPS, hypercube, parallel implementation, SIMD, transputer- Analog SOM architectures[530, 1116, 1117, 1677, 1907, 1908, 1911, 1950, 1991, 2305, 2564, 2681, 3062, 3130, 3281]Index terms: analog, analog VLSI, optical- Digital SOM architectures[48, 101, 155, 572, 620, 659, 726, 765, 944, 945, 946, 947, 983, 984, 985, 987, 989, 991, 1180, 1581, 1585,1650, 1651, 1765, 1797, 2005, 2006, 2227, 2228, 2282, 2361, 2362, 2363, 2560, 2562, 2569, 2570, 2747,2748, 2749, 2750, 2751, 2752, 2893, 2894, 2930, 2989, 3041, 3074]Index terms: COKOS, coprocessor- Analog-digital SOM architecture[2360]- Digital chips for SOM[19, 76, 507, 1169, 1177, 1178, 1258, 1951, 2025, 2361, 2363, 2983, 2985]Index terms: chip, CMOS, integrated circuit, VLSI, wafer scale



Indexaccounting [126, 2670]acoustic [359, 600, 601, 725, 1136, 1165, 1275, 1415,1742, 1774, 1776, 1915, 1959, 2147, 2657,2971]adaptive control [132, 1474, 3228, 3229]adaptive-subspace SOM [1514, 1515, 1591, 1601,1602]agent [453, 454, 3000, 3071]AI [240, 2083, 2394, 2898]airborne particles [3165]aluminum [2394]anaemia [761]anaesthesia [3004, 3005]analog [4, 530, 728, 1035, 1116, 1118, 1119, 1911,1912, 1914, 1950, 2295, 2360, 2681, 2729,3062, 3130]analog VLSI [530, 1035, 1116, 3062, 3130]animation [1321, 1323, 2691]animat [141]annealing [325, 327, 995, 1170, 1227, 1377, 1743,1744, 2730, 2981]antarctic [1451]antenna [607, 3151]antigen [943]anti-Hebbian [2272]AR [1032, 1718]arbitration [3166]arrhythmia [2693, 3067]artery disease [531]articulation [2971, 3033]ARTMAP [2866, 3282]associative [7, 184, 329, 536, 967, 1202, 1543, 1550,1551, 1553, 1556, 1563, 1568, 1569, 1675,1713, 1761, 2079, 2551, 2717, 2843, 2931,3089, 3119, 3226, 3227, 3228, 3229, 3230,3333]associative memory [184, 329, 536, 1202, 1543, 1553,1556, 1563, 1568, 1569, 1675, 2079, 2551,2843, 2931, 3119, 3226, 3227, 3228, 3229,3230, 3333]ASSOM [453, 454, 1084, 1514, 1591]asteroid [1214, 2036]astronomy [1139, 1787, 2401]ATM [2674, 3249, 3250]ATR [2306]attention [52, 415, 972, 1880, 2589]auditory [68, 69, 70, 71, 550, 551, 552, 569, 570,1008, 1314, 1484, 1977, 2319, 2992]

autism [1027]auto-associative [7, 967, 2717, 3192]autonomous [47, 453, 454, 839, 864, 865, 891, 1069,1102, 1114, 1181, 1295, 1296, 1297, 1298,1474, 2205]autoregressive [2364]backpropagation [187, 205, 275, 750, 841, 883, 890,969, 2259, 2260, 2298, 2588, 2821, 3139,3142, 3153, 3183, 3318, 3342]bank [2688, 2734, 2740, 2806]bankruptcy [125, 1754, 1755]bat [1977]batch [462, 2803]Bayes [748, 1028, 1168, 1760, 1902, 2373, 2374,2863, 2975, 3252, 3253, 3259]beer [355]benchmark [1508, 2536]benzodiazepine [183]binding [1124, 1125, 2409, 2418]binocular [78, 318]biological [183, 262, 313, 318, 780, 1237, 1292, 1961,2017, 2018, 2033, 2242, 2827, 3292, 3343]biomagnetic [2613]biomedical [2101]biomolecules [1087]bionic [891, 1779]bispectrum [626]Boltzmann [160, 2840]boosting [1581, 1585]borreliosis [2545]brain [44, 46, 271, 541, 615, 617, 1008, 1028, 1308,1550, 1596, 1605, 1829, 2239, 2246, 2428,2770, 3020, 3102, 3104]Braitenberg vehicles [3155]breast [15, 3330]browsing [1199, 1513, 1704, 3289]c-means [229, 1382, 1390, 1391, 1392, 1393, 2326]CAD [891]CALM [1741]cancer [15, 223, 2855, 3145]car [1434, 1435]cascade-correlation [275]Cauchy [3106]CDMA [1190]cell placement [409, 412, 413, 417, 1126, 2680, 2807,2838]cellular [305, 724, 844, 845, 2183]cellular mobile [844, 845]111



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 112CELP [1137, 1861]cepstrum [552, 1482]chaos [624, 648, 686, 687, 993, 2375]character (recognition) [110, 113, 116, 189, 190,545, 640, 1044, 1100, 1132, 1133, 1256,1288, 1293, 1379, 1473, 1693, 1752, 1756,1757, 1816, 1817, 1858, 1859, 2182, 2183,2191, 2334, 2356, 2644, 2778, 2840, 2878,2986, 3170, 3231, 3232]Chebyshev [3087]chemical [2004, 2023, 2114, 2178, 2269, 2695, 2887,2958, 2990, 3018, 3071]chemistry [910, 980, 2924, 3341]chemotherapeutic [3000]chip [19, 987, 1169, 1911, 1950, 1951, 2025, 2552,3188]chromosome [1302, 2224, 2866, 2946, 2947, 2948,2949]circuit [22, 76, 408, 416, 507, 620, 1027, 1464, 1487,1914, 2295, 2362, 2418, 2676, 2677, 2862,2894, 2929]circuit placement [408, 416, 1464]clinical [715, 1501, 1768, 2335]cloud (classi�cation) [119, 275, 1265, 1268, 1695,1763, 1818, 2671, 2696, 2766, 2871, 2979,3044, 3045, 3060]CMAC [515]CMOS [548, 3188]CNAPS neurocomputer [2438, 2764]CNN [1454]coarticulation [1774, 1776]cochlear [654, 1779, 1781, 1786]cognitive [50, 135, 372, 2071, 2417, 3082]coherence [708, 2149]COKOS coprocessor [2749, 2750]color [100, 114, 210, 286, 287, 448, 471, 475, 622,623, 869, 870, 876, 900, 949, 954, 961,962, 1652, 1722, 1823, 1824, 2194, 2196,2568, 2808, 3023, 3024, 3245, 3268, 3305]combustion process [1270]committee [1243]communication [91, 92, 93, 607, 844, 845, 848, 1180,1190, 1203, 1252, 1492, 2715, 2716, 2854]complexity [330, 332, 333, 443, 763, 795, 858, 2923]compounds [38, 183, 3276]compression [7, 87, 286, 287, 336, 418, 420, 421,422, 448, 468, 474, 496, 520, 565, 658,706, 765, 779, 954, 1031, 1056, 1332, 1351,1368, 1499, 1665, 1823, 1824, 1838, 1845,1892, 1904, 1949, 2049, 2090, 2252, 2266,2286, 2287, 2288, 2329, 2348, 2373, 2493,

2652, 2653, 2672, 2684, 2726, 2728, 2792,2868, 2945, 3084, 3101, 3146, 3147, 3208]computer vision [535, 1110, 1115, 2277, 2990]condition monitoring [1082, 1089, 1197, 2026, 2249,2368, 2448, 3312]conformity [2302]consonant [321, 1354, 1355, 1360]context [148, 1201, 1432, 1956, 1958, 1959, 2375,2387, 2432, 2479, 2631, 2896, 2899, 3012,3122, 3124, 3126]continuous density Markov model [1680, 1681, 1682,1685, 1686]control [131, 132, 133, 175, 220, 283, 306, 307,308, 318, 380, 449, 476, 515, 648, 759,846, 864, 865, 986, 997, 1000, 1069, 1070,1108, 1164, 1175, 1231, 1246, 1282, 1339,1340, 1450, 1474, 1678, 1785, 1800, 1801,1885, 1967, 1985, 1987, 2102, 2202, 2218,2342, 2396, 2507, 2512, 2533, 2604, 2686,2701, 2719, 2772, 2788, 2910, 2911, 2912,2921, 2924, 3027, 3069, 3088, 3228, 3229,3230, 3249, 3250, 3278, 3292, 3297, 3317,3319, 3336]convergence [152, 153, 154, 208, 294, 295, 296, 297,298, 462, 584, 591, 603, 756, 757, 758,777, 825, 826, 827, 828, 833, 840, 1159,1208, 1209, 1210, 1649, 1667, 1808, 1873,1875, 1877, 1923, 2103, 2109, 2322, 2515,2528, 2779, 2781, 3236, 3251, 3255]co-occurrence [2266, 2270, 2980]cooling [1152, 1400]coprocessor [2570, 2747, 2748, 2749, 2930]coronary [531, 559]corpus [2619]corrosion [1435, 1842]cortex [59, 79, 727, 755, 951, 1027, 1641, 1805,1806, 1807, 1977, 2119, 2126, 2241, 2245,2411, 2415, 2568, 2603, 2704, 2706, 2707,2708, 2709, 2710, 2787, 2789, 3225]cosmic [206]counterpropagation [418, 1095, 1096, 1098, 1637,1825, 2231, 2792, 3040, 3156, 3191, 3219,3306, 3341]courtship [2212]cross-cultural [122]cross-modal [671, 1237]crystal [509, 703, 780]cul-de-sac hypernasality [1030]curvilinear component [634]customer [1995, 2561]cytometry [953, 2136]



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 113data exploration [1407]data fusion [18, 498, 3117, 3160]data mining [126, 1007, 1053, 2449]database [167, 776, 1198, 1280, 1594, 2377, 2542,3021]DCT [1455, 2598, 2945]density [88, 452, 594, 601, 641, 1049, 1189, 1190,1680, 1681, 1682, 1685, 1686, 1687, 1688,1689, 1690, 1691, 1692, 1803, 1889, 1894,1898, 2097, 2175, 2501, 2502, 2548, 2651,2830, 2850, 2893, 2995, 2998, 2999]density estimation [1049, 1189, 1190, 1690, 1803,2995, 2998, 2999](mixture) density hmms [1688, 1689, 1690, 1691,2097]diabetes [1928]diagnostic [99, 170, 185, 202, 240, 478, 533, 534,548, 793, 797, 802, 885, 886, 887, 888,889, 1080, 1081, 1421, 1422, 1461, 1616,1728, 1914, 2109, 2117, 2335, 2353, 2376,2377, 2450, 2612, 2616, 2669, 2729, 2741,2742, 2790, 2791, 2802, 2822, 2938, 2939,3198, 3283]digit recognition [156, 157, 491, 495, 504, 524, 526,666, 684, 946, 1106, 1215, 1257, 1634, 1698,1827, 2000, 2658, 2725, 2834, 3093, 3196,3197]digital libraries [1401, 1704]dimensionality reduction [130, 675, 754, 2325]dinucleotides [197]discharge [1025, 1661, 1805, 2467, 2616, 2617]disease [457, 531, 1308, 1488, 2982]disorders [128, 1048, 1357, 1770, 2469, 2758]dispersion [2555]DNA [197]document [769, 770, 1200, 1230, 1249, 1411, 1412,1473, 1502, 1608, 1702, 1790, 1791, 1812,2045, 2048, 2049, 2051, 3289]dopamine [183]drug [3145]DSP [1965, 3074]dynamic programming [714, 1633, 1793, 2472, 2771,3093]dysphonia [1769, 1773]ECG (electrocardiogram) [554, 700, 1244, 1281,1647, 2430, 2477]echography [1488]economic [264, 3007]edge [12, 42, 1467, 1476, 2786, 3248, 3269]EEG [218, 708, 738, 739, 814, 815, 817, 1308, 1333,1402, 2139, 2364, 2365, 2383, 2384, 2422,

2426, 2523, 2524, 2525]electric [10, 424, 445, 568, 587, 1910, 1930, 1931,1942, 2135, 2153, 2209, 2368, 2761, 3135]electric load [445, 1930, 1931, 2761]electromagnetic [1304, 1305, 1319]electron-microscopy [2033]electronics [2312, 2588]electrophoretic [2028, 2554]elevator [1967]EM [2119, 2881, 3253]EMG (electromyogram) [6, 282, 527, 1002, 2353,2354]emission [1944, 2657]endothelin [96]engine [596, 918]english [1441, 2906]entropy [994, 1800, 1801, 2086, 2993, 2995, 2999,3234]environmental [671, 1013, 2919]epileptic [738]episodic memory [2103]equalization [771, 1478, 1522, 1523, 1525, 2367,2457, 2458, 2459]event-related (evoked) potential [1028, 1423, 2365,2385, 2992]evolution [722, 789, 1094, 1322, 2430, 2463, 2481]exploration [950, 1198, 1199, 1404, 1407, 1594, 1608,1702, 1814, 2055, 2516, 2767, 2964, 2965]fabric [2388]face [50, 112, 715, 923, 1236, 1318, 1320, 1737,1738, 1748, 1881, 2464, 2804, 2805, 2806]farsi language [2673]fault diagnosis [185, 240, 534, 548, 793, 802, 1461,1914, 2729, 2741, 2742, 2938]feedback [407, 1523, 1881, 2191, 2459, 2483, 2744]feedforward [190, 288, 1023, 1340, 1498, 1629, 1630,1847, 2137, 2138, 2536, 2717, 2841]fermentation [1631]FFT [2871]�ber optic [703, 1009, 2951, 3239]�lter [53, 187, 359, 630, 640, 705, 771, 778, 1500,1515, 1999, 2063, 2292, 2389, 2499, 2546,2622, 2634, 2635, 2637, 2740, 2784, 2805,2806, 3132, 3255, 3256]�nancial [124, 245, 1485, 1990, 2481, 2669, 2670]�ngerprint [420, 421, 1045, 2140]�nite-element [452, 710, 1304, 1305, 1939, 2056]Fisher [2111]
oorplan design [1311, 1312, 2578, 3285, 3286, 3301]forecasting [10, 186, 187, 445, 568, 575, 587, 660,753, 904, 1120, 1121, 1222, 1446, 1674,



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 1141711, 1910, 1929, 1930, 1931, 1942, 2153,2154, 2296, 2481, 2761, 2837, 2873, 3010]forest [1083, 2279]formant [2190]fractal [369, 1056, 1290, 2202, 2745, 2746]full-text [1198, 1411, 1412, 2625]furnace [1639]fusion [18, 31, 498, 912, 914, 1237, 1745, 2472,2765, 2771, 2797, 3117, 3125, 3160]fuzzy [3, 97, 109, 145, 148, 149, 150, 151, 211, 217,233, 236, 246, 268, 269, 270, 271, 272,279, 334, 405, 464, 490, 493, 501, 502,528, 529, 620, 652, 676, 759, 897, 898,940, 990, 1207, 1230, 1231, 1242, 1282,1317, 1329, 1339, 1382, 1384, 1385, 1386,1387, 1388, 1389, 1390, 1391, 1392, 1393,1394, 1399, 1440, 1463, 1480, 1676, 1764,1785, 1800, 1801, 2010, 2094, 2095, 2096,2218, 2222, 2223, 2224, 2225, 2262, 2263,2326, 2328, 2348, 2358, 2386, 2435, 2484,2582, 2583, 2676, 2677, 2728, 2760, 2761,2780, 2781, 2785, 2788, 2853, 2865, 2933,2934, 2966, 2967, 3069, 3071, 3072, 3073,3110, 3136, 3152, 3175, 3184, 3185, 3206,3226, 3227, 3228, 3229, 3230, 3265, 3317,3319, 3332, 3336]fuzzy clustering [148, 268, 1382, 1390, 1391, 1392,1393, 2326, 2358, 2484]fuzzy controller [1339, 1785, 1800, 3069, 3317]fuzzy learning [150, 528, 529, 1231, 1382, 1390,1391, 1392, 1393, 2010, 3185]Gabor [640, 1010, 1021, 1719, 1906, 2292, 2784,2871]galaxy [2085, 2171]genetic [745, 753, 816, 1050, 1079, 1225, 1226, 1258,1261, 1452, 1933, 1934, 2016, 2033, 2034,2224, 2406, 2722, 2820, 2823, 2908, 2909,3206, 3272]geographical [2595]geological [2339]geomagnetic [2468]geophysical [2421, 2453]Ginzburg-Landau [646]glaucoma [1134, 1840, 1841]globulins [2409]gluon [592, 2605]grammar [372, 1926, 1927]growing [179, 180, 257, 258, 259, 767, 850, 851, 853,854, 855, 856, 859, 861, 862, 863, 1383,1505, 1506, 1729, 2579, 2662, 2666, 2764,3034]

GTM [247, 248, 249, 251, 252, 2542]hadronic [571]Hamming [696]handwritten [72, 157, 490, 492, 493, 494, 501, 502,504, 524, 525, 526, 545, 640, 897, 898,946, 1215, 1256, 1257, 1293, 1627, 1693,1698, 1759, 1816, 1817, 1827, 2122, 2123,2125, 2130, 2182, 2191, 2474, 2643, 2725,2733, 2834, 3196, 3197, 3231, 3232]hardware [49, 547, 628, 766, 947, 1259, 1499, 1638,1991, 2006, 2019, 2282, 2283, 2558, 2559,2560, 2563, 2564, 2565, 2751, 2752, 2930]Hebbian [151, 1981, 1984, 2272, 2321, 2440, 3130]hepatopathies [3283]hidden Markov models (HMMs) [578, 1089, 1285,1286, 1414, 1453, 1457, 1626, 1680, 1681,1682, 1684, 1686, 1688, 1689, 1690, 1691,1692, 1751, 2097, 2112, 2113, 2174, 2308,2462, 2488, 2489, 2490, 2901, 2902, 2972,3266, 3320, 3322, 3323]hierarchical [113, 200, 201, 237, 238, 505, 508, 956,1000, 1044, 1062, 1142, 1232, 1374, 1399,1416, 1426, 1433, 1436, 1532, 1611, 1620,1716, 1721, 1723, 1724, 1733, 1757, 1851,1887, 1891, 1896, 1943, 1985, 2055, 2076,2451, 2571, 2578, 2698, 3023, 3029, 3030,3090, 3137, 3138, 3158, 3258, 3285, 3286,3300, 3301]high-dimensional SOM [174, 473, 474, 2486, 2487]histogram [109, 2270, 2850]holographic [1659, 2305, 2306]Hop�eld [2023, 3333]Hough transform [517, 1672, 1673, 1962, 3217, 3218,3221]human-computer interactions [1964]hybrid [3, 7, 14, 128, 164, 396, 407, 463, 472, 490,491, 492, 493, 497, 544, 571, 716, 773,785, 801, 839, 912, 913, 914, 926, 1053,1167, 1224, 1239, 1285, 1286, 1317, 1341,1398, 1414, 1490, 1637, 1669, 1687, 1695,1706, 1740, 1754, 1755, 1793, 2123, 2128,2129, 2135, 2159, 2224, 2258, 2302, 2303,2340, 2354, 2463, 2584, 2721, 2727, 2728,2733, 2761, 2798, 2809, 2904, 3022, 3078,3101, 3111, 3167, 3245, 3275, 3296, 3331]hypercube [179, 180, 1475, 1662, 2610, 3034]hypermap [312, 313, 314, 316, 1576, 1577]hyperparameter [2974]identi�cation [2, 25, 38, 63, 102, 103, 112, 214, 215,281, 354, 397, 568, 747, 908, 966, 1024,1032, 1167, 1222, 1299, 1434, 1503, 1655,



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 1151700, 1733, 1763, 1839, 1933, 1934, 2110,2136, 2141, 2148, 2184, 2262, 2263, 2302,2303, 2304, 2415, 2580, 2737, 2824, 2931,2968, 2969, 2970, 3005, 3032, 3047, 3111,3118, 3129, 3135, 3169, 3176, 3209, 3312,3318, 3338]image analysis [1013, 1996, 3102, 3168]image classi�cation [267, 567, 1842, 2668]image clustering [146, 1067]image coding [94, 95, 285, 369, 376, 423, 949, 954,1428, 1468, 1475, 1652, 1833, 1834, 2210,2211, 2233, 2922, 2923, 3099, 3148, 3222]image compression [7, 87, 336, 420, 421, 448, 468,474, 520, 565, 658, 706, 779, 1056, 1368,1499, 1665, 1845, 1892, 1904, 2090, 2252,2286, 2287, 2329, 2348, 2373, 2652, 2653,2672, 2684, 2726, 2728, 2792, 3084, 3146,3147, 3208]image indexing [113, 958]image processing [98, 720, 1641, 2001, 2219, 2275,2470]image recognition [1838, 2936]image retrieval [3305]image segmentation [100, 109, 237, 238, 351, 475,690, 707, 799, 936, 1075, 1076, 1077, 1609,1610, 1611, 1809, 1835, 1837, 2185, 2195,2546, 2667, 2809, 2812, 2933, 3058, 3272,3307]image sequence [83, 85, 659, 961, 962, 1335, 1946,1947, 1948, 1949, 2101, 2192, 2193, 2945,3104]image transmission [30, 959, 960]image understanding [2848, 2935]imaging [346, 559, 1778, 2279, 2971]implant [1779, 1781]independent component [2271, 2315, 2318]indexing [113, 776, 958]industrial [657, 802, 1026, 1188, 1422, 2312, 2591,3056, 3085, 3088]infarction [2477]infection [943]inferencing [217, 1676, 2095, 2096, 2222]information retrieval [926, 927, 1787, 1810, 1811,2220, 2547, 2618, 2628, 2632, 2638, 2639,3289, 3290]infrared [31, 2231]initialization [1481, 1989]insect courtship [2212]insurance [3021]integrated circuit [620, 2894, 2929]interface [1199, 2401, 2428, 3290]

interference [6, 705, 1659, 1882, 2454, 2455, 2460]internet [466]interpolation [87, 970, 974, 975, 979, 1057, 1882,3040, 3184]invariant [116, 195, 519, 680, 768, 1075, 1216, 1396,1397, 1515, 1591, 1592, 1601, 1602, 1607,1701, 1723, 1724, 2012, 2015, 2480, 2566,2834, 2835, 2848, 2866]IR [2024, 2220, 2476]K-means [565, 2672]Kalman [53, 187, 2389, 3132, 3255]Kanji [2183, 2878]kernel [941, 1049, 1189, 1190, 1760, 2151]knowledge-based [1132, 1133, 2955, 2986]Landsat [2668, 3178, 3179]language [8, 600, 1988, 2072, 2081, 2618, 2623,2624, 2626, 2629, 2630, 2631, 2633, 2673,3172, 3173]laser [1010, 2305, 2910, 2911, 2912]LBG [2011, 2884]leucocytes [1024]lexical [9, 219, 1913, 2072, 2075, 2081, 2124, 3177]library [860, 1401, 1704, 2041, 2042, 2045, 2047]linguistic [800, 2357, 2621, 2640, 2641]lipid [509, 1173]lithology [881, 882]load forecasting [186, 187, 445, 753, 904, 1222,1446, 1910, 1929, 1930, 1931, 2296, 2761,2837, 2873, 3010]LPC [1030, 2199, 2529, 2711]LSI [1272, 1273, 3241]Lyapunov [2060]magnetic resonance image [44, 45, 46, 271, 616,617, 1173, 2770]mammographic [1864]market [581, 702]Markov [578, 835, 956, 1089, 1453, 1626, 1680,1681, 1682, 1683, 1684, 1685, 1686, 1687,1692, 1901, 2112, 2308, 2488, 2489, 2490,2902, 2983, 2984, 3167, 3320, 3323]mass spectrometry [964, 965, 966, 967]MDL [1248]medical [27, 128, 346, 678, 679, 1123, 1166, 1395,1935, 1937, 2169, 2288, 2542, 2591, 2611,2612, 2767, 2802, 2935]medical image [27, 678, 679, 1395, 1935, 1937, 2169,2935]MEG (magnetoencephalography) [2416]melons [2765]memory [21, 184, 329, 536, 922, 1202, 1516, 1543,1552, 1553, 1556, 1562, 1563, 1568, 1569,



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 1161675, 1735, 2074, 2077, 2079, 2080, 2081,2102, 2103, 2551, 2843, 2874, 2931, 3119,3226, 3227, 3228, 3229, 3230, 3333]mesh [452, 1304, 1305, 1939, 2056, 2594, 2595,2596]metabolic [1863]metal [3039]meteorological [61]MIMD [3076]mineralogy [674, 2555]misarticulation [223, 2147]mixture density [1687, 1688, 1689, 1690, 1691, 1692,2097]MLP [336, 667, 2328, 2884, 3042]mobile communication [844, 845, 2854]mobile robot[839, 864, 865, 1069, 1102, 1108, 1295,1296, 1297, 1298, 1474, 1664, 1884, 2170,2205, 2206, 2832, 2833, 2917, 3028, 3082,3224]modular [8, 104, 105, 206, 268, 273, 274, 322, 429,430, 431, 433, 456, 740, 741, 742, 1300,1795, 2072, 2518, 2655, 2656, 2872, 3077]modulation [30, 572, 1450, 2199, 2455, 2460, 2713,2714, 2715, 2716, 2893]module [416, 663, 1001, 1272, 1273, 1275]molecular [2407, 2408, 3191, 3294]monitoring [41, 387, 596, 1080, 1082, 1089, 1197,1402, 1413, 1745, 1746, 2026, 2135, 2232,2249, 2308, 2309, 2368, 2448, 2698, 2717,2723, 2790, 2791, 2811, 2918, 2919, 2958,3004, 3240, 3310, 3314]morphology [896, 2116, 2171, 2855, 2982]Mossbauer [674]motion [29, 390, 395, 1105, 1109, 1112, 1113, 1298,1489, 1493, 1972, 1973, 2064, 2065, 2066,2129, 2661, 2662, 2663, 2666, 3029, 3030,3063]motor control [2512, 3088, 3292]motor cortex [951, 1805, 1806, 1807]multidimensional scaling [719, 813]multilayer perceptron (feed-forward network) [7,364, 429, 430, 431, 520, 1023, 1228, 1301,1629, 1630, 1666, 1847, 2091, 2158, 2167,2445, 2584, 3179]multilayer SOM [1254, 1255, 1291, 1609, 1610, 1831,1832, 1890, 1892, 1897, 2722, 2775, 2923]multimedia [1280, 2001, 2002, 2355]multiresolution [658, 1000, 2320, 3047, 3167]multiscale image [94, 238, 1012, 1076, 1077]multisensor [120, 614, 914, 2189]

multispectral [14, 271, 567, 1265, 1466, 1938, 1954,1955, 2169, 2671, 3083, 3178]music [950, 1783, 2864, 2885]myocardial [1944, 2477]natural language [1988, 2072, 2081, 2618, 2623,2624, 2626, 2629, 2631]navigation [625, 1103, 1104, 1107, 1664, 1694, 1884,2128, 2129, 2170, 2832, 2833, 3022, 3082,3290, 3337]neighborhood [82, 172, 306, 307, 308, 425, 426,486, 642, 647, 649, 669, 811, 827, 863,879, 924, 1015, 1117, 1138, 1143, 1869,1923, 1966, 1993, 2093, 2377, 2845, 3237]neuro-fuzzy [272, 990, 1231, 1317, 1329, 1800, 2435,2788, 2865, 3069, 3071, 3184, 3317, 3319,3336]neurocontrol [822, 1023, 1970, 2796]neurological [2758]neuromimetic [2005]nitric oxide [1660]normalization [632, 1321, 1348, 1494, 1495, 2849,2954]obstacle avoidance [136, 138, 139, 2660, 2916]oceanographic [2595]odor [560, 613, 614, 1058, 2581]olfactory [509, 613, 2221]optical [156, 457, 547, 607, 699, 703, 730, 1009,1044, 1100, 1101, 1132, 1133, 1341, 1434,1658, 1677, 1858, 1859, 1907, 1908, 2306,2951, 2986, 3277, 3279, 3280]optimization [4, 5, 30, 97, 173, 302, 638, 874, 952,1014, 1079, 1262, 1322, 1342, 1714, 1918,2087, 2230, 2395, 2721, 2807, 2823, 2826,3271, 3299]optimizing [1034, 2180, 2181, 2442, 2874, 2963]ordering [323, 324, 462, 644, 756, 786, 790, 820,1338, 1532, 2398, 2718, 2817]orientation [181, 182, 190, 311, 628, 630, 1280,1962, 1963, 2137, 2138, 2236, 2238, 2620,2636, 2640, 2641, 2642, 3150]oscillator [732, 1346]outlier [2156, 2157]paper [424, 701, 1714, 2743, 3052]parallel implementation [111, 335, 357, 427, 709,798, 1180, 1920, 1953, 2883, 3014, 3015]parameter [97, 1155, 1457, 1729, 1730, 1935, 1936,2174, 2430, 3166, 3322]parametric [635, 636, 807, 1256, 2504, 2505, 3087]Parkinson [846, 847]particle [198, 2033, 2606, 3165]



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 117perceptron [7, 364, 429, 430, 431, 520, 714, 1228,1301, 1666, 1827, 1922, 2065, 2066, 2091,2167, 2445, 2584, 2593, 3179]PET [553]phoneme [55, 58, 68, 70, 71, 601, 606, 654, 1059,1313, 1316, 1357, 1358, 1362, 1377, 1399,1456, 1460, 1527, 1531, 1626, 1684, 1691,1696, 1925, 1926, 1927, 1957, 2012, 2013,2014, 2070, 2898, 2906, 2972, 3182, 3192,3193, 3201]phonetic [37, 600, 601, 1137, 1431, 1432, 1528,1529, 1560, 1564, 1579, 1629, 1630, 1696,2895, 2897, 2899, 2900]physiological [1580, 1587, 1589]pitch [1005, 2864]placement [266, 383, 408, 409, 412, 413, 416, 417,1126, 1272, 1273, 1464, 1472, 2172, 2443,2519, 2573, 2574, 2577, 2678, 2679, 2680,2807, 2838, 3287, 3298, 3299, 3300]plant diagnostic [885, 886, 887, 888, 889]plasma [539, 1173]pneumatic [1164, 3292]polarimetric [2667]pollution [300, 359]polymer [3175]portfolio [1747]power plant [170, 1275, 2299]power system [140, 240, 512, 532, 563, 744, 804,925, 1121, 1226, 1345, 1422, 1670, 1734,1866, 1929, 1931, 1970, 2133, 2134, 2135,2155, 2213, 2215, 2216, 2217, 2296, 2344,2345, 2346, 2347, 2736, 2811, 3135]prediction [1482, 1646, 1755, 1882, 1975, 2036, 2098,2099, 2100, 2383, 2398, 2399, 2542, 2756,2960, 3031, 3075, 3076, 3086]preprocessing [218, 684, 698, 1176, 1974, 2029, 2158]probabilistic [89, 90, 344, 518, 1411, 1412, 1971,2447, 3104]probability density [601, 1690, 2175]probability distribution [655, 656]process control [986, 2396, 2924]program package [1510, 1511, 1512]programming [714, 1633, 1793, 2472, 2771, 3017,3093]projection [16, 399, 1494, 1656, 1657, 1884, 1938,1960, 1999, 2419, 2997]projection pursuit [399, 2997]protein [74, 75, 781, 782, 783, 784, 785, 787, 788,789, 1062, 1063, 2030, 2031, 2032]pruning [2579]PSOM [3087, 3089, 3090]

psychiatry [1088, 2758]psychology [50, 590]pulp [1106]PVM [1018, 1731]pyramid [1021, 2478, 3307]QAM [30, 2367, 2455, 2456]QSAR [242, 2543]quantization algorithms [1649, 1872, 2030, 2314,3335]quantization e�ects [2856, 2862]quark [592, 2605]radar [25, 26, 407, 801, 1903, 1952, 2143, 2289,2290, 2685, 2768, 3136, 3158]radiography [664, 2769]RBF [81, 211, 1862, 2264, 2265, 3210]recurrent [71, 310, 357, 741, 742, 1346, 2629, 2843,3011, 3231]regression [56, 187, 477, 479, 480, 481, 482, 483,599, 1163, 2172, 2995, 2997, 2998, 3311]regularized [977]reinforcement [137, 521, 759, 2659, 2660, 2913, 2914,2916]resonance [44, 46, 151, 271, 616, 617, 1173, 2770,3282]retinotopy [585, 2236, 2238]retrieval [275, 926, 927, 958, 1068, 1230, 1787, 1810,1811, 2040, 2220, 2479, 2547, 2618, 2628,2632, 2638, 2639, 3289, 3290, 3305]reusable [17, 736, 2040, 2041, 2042, 2043, 2044,2046, 2358]robot [114, 121, 191, 199, 209, 220, 306, 307, 308,328, 379, 380, 386, 387, 391, 393, 394,621, 657, 737, 764, 839, 864, 865, 997,1000, 1069, 1102, 1108, 1114, 1164, 1175,1241, 1295, 1296, 1297, 1298, 1445, 1474,1493, 1622, 1664, 1668, 1830, 1884, 1932,1976, 1978, 1979, 1981, 1985, 1986, 1987,1994, 2027, 2128, 2129, 2170, 2204, 2205,2206, 2259, 2342, 2461, 2507, 2556, 2659,2701, 2790, 2791, 2832, 2833, 2917, 2987,3013, 3027, 3028, 3030, 3063, 3082, 3085,3088, 3091, 3150, 3209, 3224, 3292]robust [82, 280, 290, 612, 662, 898, 942, 1474, 1491,1492, 1932, 2272, 2273, 2529, 2715, 2716,2847, 2939, 3178, 3188, 3334]satellite [91, 92, 93, 146, 607, 1111, 1252, 1451,1695, 1818, 1996, 2159, 2766, 3078, 3079,3111]Schroedinger [2925, 2926]sclerosis [1028]



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 118script [3, 2074, 2076, 2077, 2080, 2081, 2121, 2130,2644]sea [42, 2067, 2289, 2290, 3296]search [96, 425, 426, 466, 486, 783, 1016, 1845,1880, 2346, 2870, 2923, 2927, 2934]security [532, 563, 744, 745, 804, 1226, 1489, 1734,1865, 2155, 2213, 2214, 2215, 2216, 2217]segmentation [27, 44, 45, 46, 67, 100, 109, 237, 238,270, 271, 347, 351, 362, 475, 503, 615,616, 617, 629, 630, 659, 678, 679, 690,702, 707, 716, 723, 799, 835, 935, 936,937, 938, 956, 1021, 1075, 1076, 1077, 1136,1266, 1267, 1395, 1468, 1609, 1610, 1611,1654, 1696, 1809, 1835, 1837, 1906, 1957,2185, 2192, 2193, 2194, 2195, 2196, 2253,2254, 2261, 2320, 2366, 2388, 2462, 2546,2561, 2613, 2667, 2697, 2786, 2809, 2812,2850, 2933, 2977, 3045, 3050, 3058, 3059,3109, 3112, 3167, 3257, 3258, 3272, 3307]seismic [1224, 1299, 2007, 2008, 2009]seizure [895, 2422]self-supervised [729, 1896, 1897, 1900, 2298]semantic [227, 437, 1254, 1255, 1502, 1811, 2040,2043, 2044, 2045, 2495, 2510, 2627]semiconductor [38]sensor [31, 34, 38, 115, 121, 305, 391, 393, 519,613, 691, 693, 912, 913, 1009, 1081, 1422,1658, 1663, 1664, 1694, 1745, 1746, 1753,1767, 1784, 2004, 2178, 2765, 2808, 3160,3226, 3227, 3235]sensory [283, 1058, 1237, 1519, 1547, 1548, 1550,1552, 1553, 1554, 1562, 1710, 1878, 2239,2513, 2581, 2723, 2755, 2797, 2832]sentence [1183, 1804]sequence [83, 85, 102, 103, 149, 155, 310, 659, 697,725, 785, 787, 942, 961, 962, 1062, 1063,1294, 1328, 1335, 1351, 1366, 1477, 1618,1635, 1642, 1708, 1758, 1946, 1947, 1948,1949, 2101, 2192, 2193, 2326, 2338, 2432,2433, 2565, 2587, 2890, 2945, 3011, 3104,3191, 3199, 3224, 3288]shift [1442, 2012, 2014, 2878, 3193]ship [801, 1271, 1856]signal processing [4, 5, 165, 1084, 1345, 1429, 2475,2645, 2843, 2846, 2951, 3239]signal recognition [698, 917]signal representation [76, 1779]signature [1087, 2572, 2729]silicon [1427]SIMD [1054, 1638, 1954, 1955, 3041]

simulated annealing [325, 327, 1170, 1227, 1377,1743, 1744, 2730, 2981]simulator [1619, 1621, 1742, 2846]sleep [218, 261, 262, 2382, 2525, 2526]smoothing [127, 2112, 2115, 2151, 3322, 3323]snakes [11, 13]software [17, 104, 105, 378, 450, 451, 456, 611, 735,736, 795, 1007, 2040, 2041, 2044, 2045,2046, 2047, 2050, 2358]sonar [942, 2754, 2755]sorting [326, 546]sparse [65, 66, 329, 642, 2700, 2874]speaker identi�cation [69, 214, 215, 397, 550, 551,552, 1032, 1167, 1196, 1314, 1482, 1839,2110, 2184, 2200, 2302, 2303, 2304, 3032]speaker normalization [1494, 1495]speaker-independent [68, 70, 321, 1285, 1301, 1453,1634, 1779, 2658, 3093, 3190]spectrum [75, 119, 203, 350, 459, 980, 1087, 1111,1214, 1274, 1308, 1333, 1769, 1773, 1882,1937, 2024, 2036, 2037, 2231, 2350, 2415,2476, 2491, 2555, 3175, 3203, 3261]speech [40, 67, 158, 167, 192, 200, 201, 212, 213,279, 280, 312, 314, 367, 384, 385, 436,463, 465, 469, 495, 508, 540, 626, 665,677, 695, 713, 716, 725, 751, 1016, 1017,1059, 1084, 1091, 1168, 1238, 1239, 1286,1303, 1317, 1359, 1363, 1398, 1414, 1426,1431, 1432, 1457, 1470, 1490, 1518, 1526,1528, 1566, 1582, 1633, 1681, 1683, 1690,1769, 1780, 1781, 1786, 1813, 1925, 1956,1957, 1958, 2113, 2201, 2278, 2332, 2355,2403, 2472, 2488, 2489, 2673, 2712, 2771,2799, 2869, 2870, 2879, 2880, 2882, 2896,2897, 2898, 2899, 2900, 2904, 2905, 2973,3166, 3281, 3320, 3322, 3323, 3334]speeding [1606, 2105, 2169]splitting [84, 526, 853, 855, 861, 883, 1505, 1506,3183]spoken [684, 1629, 1630, 1634, 2000, 2584, 2658,3016]stability [612, 670, 1060, 1061, 1670, 1857, 1866,2132, 2133, 2134, 2148, 2344, 2345, 2346,2347, 2515, 2736, 2770, 2811, 3048]stationary [459, 757, 962, 2261, 2513]statistics [693, 785, 951, 2164, 2393, 2639]stocks [3171]subspace [729, 1084, 1332, 1514, 1515, 1591, 1601,1602, 1697, 1698, 2267, 2723, 3192, 3193]subsymbolic [1109, 2081, 2083]supermarket [1995]



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 119system identi�cation [908, 2141, 2824, 2931, 3129,3176]telecommunications [375, 378, 665, 795, 849, 1039,1238, 3250]telescopic [2037, 2719]temporal [310, 365, 401, 402, 403, 444, 472, 697,760, 951, 1346, 1364, 1484, 1707, 1710,1718, 1759, 2084, 2145, 2433, 2553, 2565,3011, 3124, 3125, 3127, 3275, 3309]text [215, 397, 1032, 1171, 1198, 1249, 1411, 1412,1751, 1791, 1926, 1927, 2051, 2055, 2110,2302, 2303, 2304, 2485, 2625, 2637]textile [876, 2388, 2892]texture analysis [239, 346, 1003, 1012, 1644, 1842,2266]texture classi�cation [1290, 1962, 1963, 2444, 2445,2446, 2447, 2697, 3050, 3051, 3053, 3054]texture segmentation [347, 629, 630, 723, 1021,1906, 2253, 2320, 2977, 3045, 3059]therapy [1928, 2483]thesauri [770, 2053]thinning [767]timbre [569, 570, 2885]time series [1646, 2431, 2531, 2532, 3010]time-frequency [107, 108, 2434, 2465]tissue [2331, 2615, 2646, 2770]tokamak [539]tomogram [347, 1944, 1945]toroidal [80, 955]tracking [510, 1184, 1306, 1678, 2342, 2412, 2548,2788, 2990, 3105, 3328]trading [3171]tra�c [92, 93, 844, 1039, 1479, 1883, 2180, 2181,3302]trajectory [465, 1015, 1113, 1168, 1344, 1807, 3033]transmission [30, 301, 385, 959, 960, 1365, 1367,1369, 1373, 1788, 2728, 2738, 2739]transputer [111, 118, 1448, 1783, 2237, 2691, 2883,2964, 3166]traveling salesman problem (TSP) [1, 64, 325, 327,341, 516, 547, 728, 858, 871, 872, 873,874, 920, 957, 1220, 1469, 1471, 1483, 1758,1918, 2089, 2420, 2789, 2818, 2826, 2888]tree [499, 500, 1051, 1052, 1083, 1455, 1613, 1632,1636, 2452, 2579, 2731, 3098, 3164, 3208,3331]tumor [2690, 3020]Turing machine [2375, 3097]typewriter [1527, 1528, 1529, 1560, 1564, 1579,1696, 2895]

ultrasonic [519, 602, 1123, 1500, 1654, 1753, 1920,2234, 2646, 3263]vehicle [2647, 2648, 3155]video [915, 916, 1836, 1946, 2868]vision [23, 52, 114, 191, 535, 1110, 1115, 1880,1932, 2226, 2277, 2394, 2505, 2763, 2847,2990, 3291]visual [176, 363, 419, 457, 460, 536, 755, 1134,1396, 1418, 1540, 1778, 1972, 1973, 2240,2291, 2324, 2475, 2482, 2483, 2706, 2707,2708, 2710, 2805, 2836, 2892, 2971, 3165,3180, 3225, 3326]visualization [253, 259, 278, 346, 424, 1004, 1010,1011, 1042, 1060, 1061, 1063, 1172, 1263,1505, 1506, 1768, 1812, 1935, 1936, 1937,1938, 2039, 2052, 2169, 2299, 2300, 2561,2959, 2991, 3157, 3161, 3319]visuomotor [1241, 1885, 1976, 1978, 1979, 1981,1986, 2511, 3028, 3085, 3088, 3292, 3325]Viterbi [1687]VLSI [368, 383, 409, 413, 416, 507, 530, 628, 765,919, 983, 984, 1035, 1116, 1765, 1766, 1968,2025, 2443, 2573, 2574, 2578, 2678, 2863,2893, 2932, 2989, 3062, 3130, 3286, 3298,3299, 3300, 3303]VLSI placement [2573, 2574, 3298, 3299, 3300]voice [279, 280, 321, 626, 676, 1172, 1355, 1360,1527, 1751, 1770, 1772, 1778, 1967, 2491,2971]Voronoi [2314]vowel [1453, 1490, 1774, 1776, 2175]wafer scale [3243, 3244]wavelet [282, 347, 428, 432, 433, 434, 652, 676, 677,1010, 1012, 1281, 1379, 2161, 2320, 2380]Web [2220]WEBSOM [1199, 1200, 1411, 1412, 1703]Wiener [3042]word recognition [364, 490, 598, 667, 823, 898, 1228,1285, 1301, 1430, 1433, 1666, 1739, 1740,2462, 2798, 3266, 3309]X-ray [2288, 2407]
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Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 322[2936] E. C. K. Tsao, Wei-Chung Lin, and Chin-Tu Chen. Constraint satisfaction neural networks for imagerecognition. Pattern Recognition, 26(4):553{567, April 1993.[2937] Nadine Tschichold-G�urman and Vlad G. Dabija. Meaning-based handling of don't care attributes inarti�cial neural networks. In Proc. ICNN'93, Int. Conf. on Neural Networks, volume I, pages 281{286,Piscataway, NJ, 1993. IEEE Service Center.[2938] Peter Tse, D. D. Wang, and Derek Atherton. Improving learning vector quantization classi�er in ma-chine fault diagnosis by adding consistency. In Proc. ICNN'95, IEEE Int. Conf. on Neural Networks,volume II, pages 927{931, Piscataway, NJ, 1995. IEEE Service Center.[2939] P. Tse, D. D. Wang, and D. Atherton. Harmony theory yields robust machine fault-diagnostic systemsbased on learning vector quantization classi�ers. Engineering Applications of Arti�cial Intelligence,9(5):487{98, 1996.[2940] P. Tse, D. D. Wang, and Jinwu Xu. Classi�cation of image texture inherited with overlapped featuresusing learning vector quantization. In Proceedings of the Second International Conference on Mecha-tronics and Machine Vision in Practice. M/sup 2/VIP `95, pages 286{90. City Univ. Hong Kong,Hong Kong, 1995.[2941] J. Tuckova and P. Bores. In
uence of the number of the features with the neural network function.Radioengineering, 5(1):15{18, 1996.[2942] Chaitanya Tumuluri, Chilukuri K. Mohan, and Alok N. Choudfary. GST networks: Learning emer-gent spatiotemporal correlations. In ICNN 96. The 1996 IEEE International Conference on NeuralNetworks (Cat. No. 96CH35907), volume 3, pages 1652{1394. IEEE, New York, NY, USA, 1996.[2943] Shin-Lun Tung, Yau-Tarng Juang, L. Y. Lee, and Mei-Fang Liu. On weight adjustment of self-organizing feature maps. In K. H. Hohne and R. Kikinis, editors, 1996 IEEE International Conferenceon Systems, Man and Cybernetics. Information Intelligence and Systems (Cat. No. 96CH35929),volume 1, pages 747{51. Springer-Verlag, Berlin, Germany, 1996.[2944] Shin-Lun Tung and Yau-Tarng Juang. Modifying the adjustable weights of self-organizing featuremaps. In 1994 International Symposium on Arti�cial Neural Networks. ISANN '94. Proceedings,pages 435{9, Tainan, Taiwan, 1994. Nat. Cheng Kung Univ.[2945] M. A. Turker and M. Severcan. Intraframe coding with DCT-VQ for image sequence compression. InO. Yuksel, editor, 7th Mediterranean Electrotechnical Conference. Proceedings (Cat. No. 94CH3388-6), volume 1, pages 238{41, New York, NY, USA, 1994. IEEE.[2946] M. Turner, J. Austin, N. M. Allinson, and P. Thompson. Chromosome location and feature extractionusing neural networks. Image and Vision Computing, 11(4):235{239, May 1993.[2947] M. Turner, J. Austin, N. M. Allinson, and P. Thomson. Chromosome feature extraction and featuregrouping incorporating Kohonen's SOM. In Maria Marinaro and Pietro G. Morasso, editors, Proc.ICANN'94, Int. Conf. on Arti�cial Neural Networks, volume II, pages 1087{1090, London, UK, 1994.Springer.[2948] M. Turner, J. Austin, N. Allinson, and P. Thompson. A neural network approach to recognition ofstructural aberrations in chromosomes. In Proc. British Machine Vision Association Conf., pages257{265, 1992.[2949] M. Turner, J. Austin, N. Allinson, and P. Thomson. An attempt to recognize structural aberrationsin chromosomes using a neural network system. In I. Aleksander and J. Taylor, editors, Arti�cialNeural Networks, 2, volume I, pages 799{802. North-Holland, 1992.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 323[2950] E. Tuv and G. Loizou. Hyperstore: a persistent object store for next-generation applications. InR. Sacks-Davis, editor, ADC '94. Proceedings of the 5th Australasian Database Conference, pages213{26, Singapore, 1993. Global Publications Services.[2951] Yaqing Tu and Shanglian Huang. Two kinds of neural network algorithms suitable for �ber opticsensing array signal processing. Optical Engineering, 35(8):2196{202, 1996.[2952] Naonori Ueda and Ryohei Nakano. A competitive & selective learning method for designing optimalvector quantizers. In Proc. of IEEE Int. Conf. on Neural Networks, San Francisco, volume III, pages1444{1450, Piscataway, NJ, 1993. IEEE Service Center.[2953] Naonori Ueda and Ryohei Nakano. A new competitive learning approach based on an equidistortionprinciple for designing optimal vector quantizers. Neural Networks, 7(8):1211{1227, 1994.[2954] Alfred Ultsch and G�unter Halmans. Data normalization with self-organizing maps. In Proc. IJC-NN'91, Int. Joint Conf. on Neural Networks, Piscataway, NJ, 1991. IEEE Service Center.[2955] Alfred Ultsch and Dieter Korus. Integration of neural networks with knowledge-based systems. InProc. ICNN'95, IEEE Int. Conf. on Neural Networks, volume IV, pages 1828{1833, Piscataway, NJ,1995. IEEE Service Center.[2956] Alfred Ultsch. Knowledge acquisition with self-organizing neural networks. In I. Aleksander andJ. Taylor, editors, Arti�cial Neural Networks, 2, volume I, pages 735{738, Amsterdam, Netherlands,1992. North-Holland.[2957] Alfred Ultsch. Knowledge extraction from self-organizing neural networks. In O. Opitz, B. Lausen,and R. Klar, editors, Information and Classi�cation, pages 301{306, London, UK, 1993. Springer.[2958] Alfred Ultsch. Self organized feature maps for monitoring and knowledge aquisition of a chemicalprocess. In Stan Gielen and Bert Kappen, editors, Proc. ICANN'93, Int. Conf. on Arti�cial NeuralNetworks, pages 864{867, London, UK, 1993. Springer.[2959] Alfred Ultsch. Self-organizing neural networks for visualization and classi�cation. In O. Opitz,B. Lausen, and R. Klar, editors, Information and Classi�cation, pages 307{313, London, UK, 1993.Springer.[2960] A. Ultsch, G. Guimaraes, and W. Schmid. Classi�cation and prediction of hail using self-organizingneural networks. In ICNN 96. The 1996 IEEE International Conference on Neural Networks (Cat.No. 96CH35907), volume 3, pages 1622{7. IEEE, New York, NY, USA, 1996.[2961] A. Ultsch, G. Guimaraes, and V. Weber. Self organizing feature maps for logical uni�cation. InJ. Liebowitz, editor, Moving Towards Expert Systems Globally in the 21st Century, pages 1288{94,Elmsford, NY, USA, 1994. Cognizant Commun. Corp.[2962] A. Ultsch, G. Halmans, and R. Mantyk. CONKAT: A connectionist knowledge acquisition tool. InVeljko Milutinovic and Bruce D. Shriver, editors, Proc. Twenty-Fourth Annual Hawaii Int. Conf. onSystem Sciences, volume I, pages 507{513, Piscataway, NJ, 1991. IEEE Service Center.[2963] A. Ultsch, R. Hannuschka, U. Hartmann M. Mandischer, and V. Weber. Optimizing logical proofswith connectionist networks. In T. Kohonen, K. M�akisara, O. Simula, and J. Kangas, editors, Arti�cialNeural Networks, volume I, pages 585{590, Amsterdam, Netherlands, 1991. North-Holland.[2964] A. Ultsch and H. P. Siemon. Exploratory data analysis: Using Kohonen networks on transputers.Technical Report 329, Univ. of Dortmund, Dortmund, Germany, December 1989.[2965] A. Ultsch and H. P. Siemon. Kohonen's self organizing feature maps for exploratory data analysis. InProc. INNC'90, Int. Neural Network Conf., pages 305{308, Dordrecht, Netherlands, 1990. Kluwer.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 324[2966] M. Umano, S. Fukunaka, I. Hatono, and H. Tamura. Extraction of fuzzy rules using fuzzy neuralnetworks with forgetting. Transactions of the Society of Instrument and Control Engineers, 32(3):409{32, 1996.[2967] M. Umano, S. Fukunaka, I. Hatono, and H. Tamura. Acquisition of fuzzy rules using fuzzy neuralnetworks with forgetting. In J. Mira, R. Moreno-Diaz, and J. Cabestany, editors, 1997 IEEE Interna-tional Conference on Neural Networks. Proceedings (Cat. No. 97CH36109), volume 4, pages 2369{73.Springer-Verlag, Berlin, Germany, 1997.[2968] Didem Unlu and Ugur Halici. Neural network applications in user identi�cation. In A. Emre Harmanciand Erol Gelenbe, editors, Proc. of the Fifth Int. Symposium on Computer and Information Sciences,pages 1051{1060, 1990.[2969] Didem Unlu and Ugur Halici. User identi�cation through neural networks. In Arti�cial IntelligenceApplication & Neural Networks (AINN'90), pages 152{155. ACTA Press, 1990.[2970] D. Unlu and U. Halici. User identi�cation through neural networks. In M. H. Hamza, editor, Proc.IASTED Int. Symp. Arti�cial Intelligence Application and Neural Networks|AINN'90, pages 152{155, Anaheim, CA, 1990. ACTA Press.[2971] Pekka Utela, Jari Kangas, and Lea Leinonen. Self-organizing map in acoustic analysis and on-linevisual imaging of voice and articulation. In I. Aleksander and J. Taylor, editors, Arti�cial NeuralNetworks, 2, volume I, pages 791{794, Amsterdam, Netherlands, 1992. North-Holland.[2972] Pekka Utela, Samuel Kaski, and Kari Torkkola. Using phoneme group speci�c LVQ-codebooks withHMMs. In Proc. ICSLP'92 Int. Conf. on Spoken Language Processing (ICSLP 92). Ban�, Alberta,Canada, October 12-16, pages 551{554, Edmonton, Canada, 1992. Personal Publishing Ltd.[2973] Pekka Utela, Kari Torkkola, Lea Leinonen, Jari Kangas, Samuel Kaski, and Teuvo Kohonen. Speechrecognition and analysis. In Proc. SteP'92, Fifth Finnish Arti�cial Intelligence Conf. , New Direc-tions in Arti�cial Intelligence, volume II, pages 178{182, Helsinki, Finland, 1992. Finnish Arti�cialIntelligence Society.[2974] Akio Utsugi. Hyperparameter selection for self-organizing maps. Neural Computation, 9(3):623{635,1997.[2975] A. Utsugi. Lateral interaction in Bayesian self-organizing maps. Transactions of the Institute ofElectronics, Information and Communication Engineers D-II, J77D-II(7):1329{36, July 1994.[2976] A. Utsugi. Topology selection for self-organizing maps. Network: Computation in Neural Systems,7(4):727{40, 1996.[2977] Kimmo Valkealahti, Ari Visa, and Olli Simula. Applications of texture segmentation based on self-organizing feature maps. In Proc. Fifth Finnish Arti�cial Intelligence Conf. (SteP-92): New Direc-tions in Arti�cial Intelligence, volume 2, pages 189{193, Helsinki, Finland, 1992. Finnish Arti�cialIntelligence Society.[2978] Kimmo Valkealahti. Analysis of Stochastic Textures with Reduced Multidimensional Histograms. PhDthesis, Helsinki University of Technology, Espoo, Finland, 1998.[2979] K. Valkealahti, J. Iivarinen, A. Visa, and O. Simula. An operational cloud classi�er based on aself-organized texture map. Technical Report A19, Helsinki University of Technology, Laboratory ofComputer and Information Science, Espoo, Finland, 1993.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 325[2980] K. Valkealahti and E. Oja. Optimal texture feature selection for the co-occurrence map. In C. von derMalsburg, W. von Seelen, J. C. Vorbruggen, and B. Sendho�, editors, Arti�cial Neural Networks|ICANN 96. 1996 International Conference Proceedings, pages 245{50. Springer-Verlag, Berlin, Ger-many, 1996.[2981] K. Valkealahti and A. Visa. Simulated annealing in feature weighting for classi�cation with learningvector quantization. In Proc. 9th Scandinavian Conference on Image Analysis, volume 2, pages 965{971, 1995.[2982] W. Vanbiesen, G. Sieben, N. Lameire, and R. Vanholder. Application of Kohonen neural networksfor the non morphological distinction between glomerular and tubular renal disease. Nephrol DialysisTransplant, 13:59{66, 1998.[2983] D. E. Van den Bout and T. K. Miller III. TInMANN: the integer Markovian arti�cial neural network.In Proc. IJCNN'89, Int. Joint Conf. on Neural Networks, volume II, pages 205{211, Piscataway, NJ,1989. IEEE Service Center.[2984] D. E. Van den Bout and T. K. Miller III. TInMANN: the integer Markovian arti�cial neural networkfor performing competitive and kohonen learning. Journal of Parallel and Distributed Computing,25(2):107{14, March 1995.[2985] D. E. Van den Bout, W. Snyder, and T. K. Miller III. Rapid prototyping for neural networks. InR. Eckmiller, editor, Advanced Neural Computers, pages 219{226, Amsterdam, Netherlands, 1990.North-Holland.[2986] H. J. van der Herik, J. C. Scholtes, and C. R. J. Verhoest. The design of a parallel knowledge-basedoptical character recognition system. In Proc. European Simulation Multiconference, pages 350{358,1988.[2987] P. van der Smagt, F. Groen, and F. van het Groenewoud. The locally linear nested network for robotmanipulation. In Proc. ICNN'94, Int. Conf. on Neural Networks, pages 2787{2792, Piscataway, NJ,1994. IEEE Service Center.[2988] P. van der Smagt and F. Groen. Approximation with neural networks: between local and globalapproximation. In 1995 IEEE International Conference on Neural Networks Proceedings (Cat. No.95CH35828), volume 2, pages 1060{4. IEEE, New York, NY, USA, 1995.[2989] J. Van der Spiegel, P. Mueller, D. Blackman, C. Donham, R. Etienne-Cummings, P. Aziz, A. Choud-hury, L. Jones, and J. Xin. Arti�cial neural networks: principles and VLSI implementation. Proc.SPIE|The Int. Society for Optical Engineering, 1405:184{197, 1990.[2990] J. S. J. van Deventer, C. Aldrich, and D. W. Moolman. The tracking of changes in chemical processesusing computer vision and self-organizing maps. In 1995 IEEE International Conference on NeuralNetworks Proceedings (Cat. No. 95CH35828), volume 6, pages 3068{73. IEEE, New York, NY, USA,1995.[2991] J. S. J. van Deventer, D. W. Moolman, and C. Aldrich. Visualisation of plant disturbances usingself-organising maps. Computers & Chemical Engineering, 20(pt. B, suppl. is):S1095{100, 1996.(European Symposium on Computer Aided Process Engineering -6. ESCAPE-6 Conf. Date: 26-29May 1996 Conf. Loc: Rhodes, Greece).[2992] M. J. van Gils and P. J. M. Cluitsman. Assessing the latence of peak pa in auditory evoked potentialusing neural networks. In Stan Gielen and Bert Kappen, editors, Proc. ICANN'93, Int. Conf. onArti�cial Neural Networks, page 1015, London, UK, 1993. Springer.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 326[2993] Marc M. Van Hulle and Dominique Martinez. On an unsupervised learning rule for scalar quantizationfollowing the maximum entropy principle. Neural Computation, 5(6):939{953, 1993.[2994] Marc M. Van Hulle. Globally-ordered topology-preserving maps achieved with a learning rule per-forming local weight updates only. In Proc. NNSP'95, IEEE Workshop on Neural Networks for SignalProcessing, pages 95{104, Piscataway, NJ, 1995. IEEE Service Center.[2995] Marc M. Van Hulle. Nonparametric density estimation and regression achieved with topographic mapsmaximizing the information-theoretic entropy of their outputs. Biological Cybernetics, 77:49{61, 1997.[2996] Marc M. Van Hulle. Topology-preserving map formation achieved with a purely local unsupervisedcompetitive learning rule. Neural Networks, 10:431{446, 1997.[2997] M. M. Van Hulle. Combining topographic map formation with projection pursuit learning for non-parametric regression analysis. Neural Processing Letters, 4(2):97{105, 1996.[2998] M. M. Van Hulle. Nonparametric density estimation and regression achieved with a learning rule forequiprobabilistic topographic map formation. In S. Usui, Y. Tohkura, S. Katagiri, and E. Wilson,editors, Neural Networks for Signal Processing VI. Proceedings of the 1996 IEEE Signal ProcessingSociety Workshop (Cat. No. 96TH8205), pages 33{41. IEEE, New York, NY, USA, 1996.[2999] M. M. Van Hulle. Topographic map formation by maximizing unconditional entropy: a plausiblestrategy for 'online' unsupervised competitive learning and nonparametric density estimation. IEEETransactions on Neural Networks, 7(5):1299{305, 1996.[3000] William W. van Osdol, Timothy G. Myers, Kenneth D. Paull, Kurt W. Kohn, and John N. Weinstein.The Kohonen Self-Organizing Map applied to in vitro screening data for chemotherapeutic agents.In Proc. WCNN'95, World Congress on Neural Networks, volume II, pages 762{766. INNS, 1995.[3001] R. W. M. Van Riet and P. C. Duives. Arti�cial neural networks: an introduction. Informatie,33(6):368{375, June 1991. (in Dutch).[3002] G. A. van Velzen. Instabilities in Kohonen's self-organizing feature map. Technical Report UBI-T-92.MF-077, Utrecht Biophysics Res. Institute, Utrecht, Netherlands, 1992.[3003] G. A. van Velzen. Instabilities in Kohonen's self-organizing feature map. Journal of Physics A[Mathematical and General], 27(5):1665{81, March 1994.[3004] Mauri Vapola, Olli Simula, Teuvo Kohonen, and Pekka Meril�ainen. Monitoring of an anaesthesiasystem using self-organizing maps. In Christer Carlsson, Timo J�arvi, and Tapio Reponen, editors,Proc. Conf. on Arti�cial Intelligence Res. in Finland, number 12 in Conf. Proc. of Finnish Arti�cialIntelligence Society, pages 55{58, Helsinki, Finland, 1994. Finnish Arti�cial Intelligence Society.[3005] Mauri Vapola, Olli Simula, Teuvo Kohonen, and Pekka Meril�ainen. Representation and identi�cationof fault conditions of an anaesthesia system by means of the Self-Organizing Map. In Maria Marinaroand Pietro G. Morasso, editors, Proc. ICANN'94, Int. Conf. on Arti�cial Neural Networks, volume I,pages 350{353, London, UK, 1994. Springer.[3006] Aristide Var�s. On the use of two traditional statistical techniques to improve the readibility ofKohonen Maps. In Proc. of NATO ASI workshop on Statistics and Neural Networks, 1993.[3007] A. Var�s and C. Versino. Clustering of socio-economic data with Kohonen maps. Neural NetworkWorld, 2(6):813{834, 1992.[3008] A. Var�s and C. Versino. Selecting reliable Kohonen maps for data analysis. In I. Aleksander andJ. Taylor, editors, Arti�cial Neural Networks, 2, volume II, pages 1583{1586, Amsterdam, Nether-lands, 1992. North-Holland.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 327[3009] A. Var�s and C. Versino. An intuitive characterization for the reference vectors of a Kohonen map.In Michel Verleysen, editor, Proc. ESANN'93, European Symposium on Arti�cial Neural Networks,pages 229{234, Brussels, Belgium, 1993. D Facto.[3010] A. Y. Varjani and P. Doulai. Neural network versus time series methods for short-term load forecast-ing. In IPEC '95. Proceedings of the International Power Engineering Conference, volume 2, pages672{7, Singapore, 1995. Nanyang Technol. Univ.[3011] Markus Varsta, Jos�e del R. Milan, and Jukka Heikkonen. A recurrent self-organizing map for temporalsequence processing. In Proc. ICANN'97, 7th International Conference on Arti�cial Neural Networks,volume 1327 of Lecture Notes in Computer Science, pages 421{426. Springer, Berlin, 1997.[3012] Markus Varsta, Jukka Heikkonen, and Jose del R. Millan. Context learning with the self organizingmap. In Proceedings of WSOM'97, Workshop on Self-Organizing Maps, Espoo, Finland, June 4-6,pages 197{202. Helsinki University of Technology, Neural Networks Research Centre, Espoo, Finland,1997.[3013] M. Varsta and P. Koikkalainen. Surface modeling and robot path generation using self-organization.In Proceedings of the 13th International Conference on Pattern Recognition, volume 4, pages 30{4.IEEE Comput. Soc. Press, Los Alamitos, CA, USA, 1996.[3014] Nikolaos Vassilas and Patrick Thiran. On modi�cations of Kohonen's feature map algorithm for ane�cient parallel implementation. In ICNN 96. The 1996 IEEE International Conference on NeuralNetworks (Cat. No. 96CH35907), volume 2, pages 1390{1394. IEEE, New York, NY, USA, 1996.[3015] N. Vassilas, P. Thiran, and P. Ienne. How to modify Kohonen`s self-organising feature maps foran e�cient digital parallel implementation. In Fourth International Conference on `Arti�cial NeuralNetworks` (Conf. Publ. No. 409), pages 86{91, London, UK, 1995. IEE.[3016] L. P. J. Veelenturf. Representation of spoken words in a self-organizing neural net. In Anton NijholtMarc F. J. Drossaers, editor, Twente Workshop on Language Technology 3: Connectionism andNatural Language Processing, pages 1{4, Enschede, Netherlands, 1992. Department of ComputerScience, University of Twente.[3017] J. L. Velay, J. C. Gilhodes, B. Ans, and Y. Coiton. A neural network model for motor shapes learningand programming. In Stan Gielen and Bert Kappen, editors, Proc. ICANN'93, Int. Conf. on Arti�cialNeural Networks, pages 51{54, London, UK, 1993. Springer.[3018] V. Venkatasubramanian and R. Rengaswamy. Neural Networks for Chemical Engineers, volume 6of Computer-Aided Chemical Engineering, chapter 27, Clustering and statistical techniques in neuralnetworks. Elsevier, Amsterdam, 1995.[3019] V. Venugopal and T. T. Narendran. Machine-cell formation through neural network models. Inter-national Journal of Production Research, 32(9):2105{16, Sept 1994.[3020] L. Vercauteren, G. Sieben, and M. Praet. The classi�cation of brain tumours by a topological map.In Proc. INNC'90, Int. Neural Network Conference, pages 387{391, Dordrecht, Netherlands, 1990.Kluwer.[3021] L. Vercauteren, R. A. Vingerhoeds, and L. Boullart. Intelligent dimensional data-reduction by atopological map (the interpretation and use of an insurance database). In R. Eckmiller, G. Hart-mann, and G. Hauske, editors, Parallel Processing in Neural Systems and Computers, pages 503{507,Amsterdam, Netherlands, 1990. North-Holland.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 328[3022] G. Vercelli. NAVNEX: an hybrid system which learns navigation situations from SOM. In MariaMarinaro and Pietro G. Morasso, editors, Proc. ICANN'94, Int. Conf. on Arti�cial Neural Networks,volume II, pages 1307{1310, London, UK, 1994. Springer.[3023] A. Verikas, K. Malmqvist, M. Bachauskene, L. Bergman, and K. Nilsson. HIERARCHCAL neuralnetwork for COLOR classi�cation. In Proc. ICNN'94, Int. Conf. on Neural Networks, pages 2938{2941, Piscataway, NJ, 1994. IEEE Service Center.[3024] A. Verikas, K. Malmqvist, L. Bergman, and K. Nilsson. Color classi�cation by neural network. InSixth International Conference. Neural Networks and their Industrial and Cognitive Applications.NEURO-NIMES 93 Conference Proceedings and Exhibition Catalog, pages 329{38, Nanterre, France,1993. EC2.[3025] Michel Verleysen, Philippe Thissen, and Jean-Didier Legat. An improvement on LVQ algorithms tocreate classes of patterns. In J. Mira, J. Cabestany, and A. Prieto, editors, New Trends in NeuralComputation, Lecture Notes in Computer Science No. 686, pages 340{345, Berlin, Heidelberg, 1993.Springer.[3026] Michel Verleysen, Philippe Thissen, and Jean-Didier Legat. Optimal decision surfaces in LVQ1 classi-�cation of patterns. In Michel Verleysen, editor, Proc. ESANN'95, European Symposium on Arti�cialNeural Networks, pages 209{214, Brussels, Belgium, 1993. D Facto.[3027] F. Bini Verona, F. E. Lauria, M. Sette, and S. Visco. A Boolean net trainable as a computingrobot control. In Proc. IJCNN-93, Int. Joint Conf. on Neural Networks, Nagoya, volume II, pages1861{1864, Piscataway, NJ, 1993. IEEE Service Center.[3028] C. Versino and L. M. Gambardella. Learning the visuomotor coordination of a mobile robot by usingthe invertible Kohonen map. In J. Mira and F. Sandoval, editors, From Natural to Arti�cial NeuralComputation. International Workshop on Arti�cial Neural Networks. Proceedings, pages 1084{91.Springer-Verlag, Berlin, Germany, 1995.[3029] C. Versino and L. M. Gambardella. Learning �ne motion by using the hierarchical extended Kohonenmap. In C. von der Malsburg, W. von Seelen, J. C. Vorbruggen, and B. Sendho�, editors, Arti�cialNeural Networks|ICANN 96. 1996 International Conference Proceedings, pages 221{6. Springer-Verlag, Berlin, Germany, 1996.[3030] C. Versino and L. M. Gambardella. Learning �ne motion in robotics: experiments with the hierarchicalextended Kohonen map. In S. I. Amari, L. Xu, L. W. Chan, I. King, and K. S. Leung, editors, Progressin Neural Information Processing. Proceedings of the International Conference on Neural InformationProcessing, volume 2, pages 921{5. Springer-Verlag, Singapore, 1996.[3031] Juha Vesanto. Using the SOM and local models in time-series prediction. In Proceedings of WSOM'97,Workshop on Self-Organizing Maps, Espoo, Finland, June 4-6, pages 209{214. Helsinki University ofTechnology, Neural Networks Research Centre, Espoo, Finland, 1997.[3032] Karina Vieira, Bogdan Wilamowski, and Robert Kubichek. Speaker identi�cation based on a mod-i�ed Kohonen network. In Proceedings of ICNN'97, International Conference on Neural Networks,volume IV, pages 2103{2106. IEEE Service Center, Piscataway, NJ, 1997.[3033] F. Vignoli, S. Curinga, and F. Lavagetto. A neural clustering algorithm for estimating visible ar-ticulatory trajectory. In C. von der Malsburg, W. von Seelen, J. C. Vorbruggen, and B. Sendho�,editors, Arti�cial Neural Networks|ICANN 96. 1996 International Conference Proceedings, pages863{8. Springer-Verlag, Berlin, Germany, 1996.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 329[3034] Thomas Villmann, H. U. Bauer, and Th. Villmann. The GSOM-algorithm for growing hypercubicaloutput spaces in self-organizing maps. In Proceedings of WSOM'97, Workshop on Self-OrganizingMaps, Espoo, Finland, June 4-6, pages 286{291. Helsinki University of Technology, Neural NetworksResearch Centre, Espoo, Finland, 1997.[3035] Th. Villmann, R. Der, and Th. Martinetz. A new quantitative measure of topology preservation in Ko-honen's feature maps. In Proc. ICNN'94, Int. Conf. on Neural Networks, pages 645{648, Piscataway,NJ, 1994. IEEE Service Center.[3036] Th. Villmann, R. Der, and Th. Martinetz. A novel approach to measure the topology preservationof feature maps. In Maria Marinaro and Pietro G. Morasso, editors, Proc. ICANN'94, Int. Conf. onArti�cial Neural Networks, volume I, pages 298{301, London, UK, 1994. Springer.[3037] T. Villmann, R. Der, M. Herrmann, and T. M. Martinetz. Topology preservation in self-organizingfeature maps: exact de�nition and measurement. IEEE Transactions on Neural Networks, 8(2):256{66, 1997.[3038] T. Villmann, R. Der, M. Herrmann, and T. M. Martinetz. Topology preservation in self-organizingfeature maps: exact de�nition and measurement. IEEE Transactions on Neural Networks, 8(2):256{66, 1997.[3039] Daniel Vincent, John McCardle, and Raymond Stroud. Classi�cation of metal transfer mode usingneural networks. In Proc. ICNN'95, IEEE Int. Conf. on Neural Networks, volume I, pages 522{525,Piscataway, NJ, 1995. IEEE Service Center.[3040] Bradley L. Vinz. An interpolated counterpropagation approach for determining target spacegraftattitude. In Proc. WCNN'94, World Congress on Neural Networks, volume I, pages 686{691, Hillsdale,NJ, 1994. Lawrence Erlbaum.[3041] Marc A. Viredaz. MANTRA I: An SIMD processor array for neural computation. In Peter PaulSpies, editor, Proc. of Euro-ARCH'93, Munich, pages 99{110, Berlin, Heidelberg, 1993. Springer.[3042] A. Visala, H. Pitkanen, and A. Halme. Wiener type SOM-and MLP-classi�ers for recognition ofdynamic modes. In W. Gerstner, A. Germond, M. Hasler, and J. D. Nicoud, editors, Arti�cial NeuralNetworks|ICANN '97. 7th International Conference Proceedings, pages 1071{6. Springer-Verlag,Berlin, Germany, 1997.[3043] Ari Visa and Anu Langinmaa. A texture based approach to evaluate solid print quality. In W. H.Banks, editor, Proc. IARIGAI, London, UK, 1992. Pentech Press.[3044] Ari Visa, Kimmo Valkealahti, Jukka Iivarinen, and Olli Simula. Experiences from operational cloudclassi�er based on Self-Organizing Map. In Steven K. Rogers and Dennis W. Ruck, editors, Proc.SPIE|The Int. Society for Optical Engineering, Applications of Arti�cial Neural Networks V, volume2243, pages 484{495, Bellingham, WA, 1994. SPIE.[3045] Ari Visa, Kimmo Valkealahti, and Olli Simula. Cloud detection based on texture segmentation byneural network methods. In Proc. IJCNN-91, Int. Joint Conf. on Neural Networks, Singapore, pages1001{1006, Piscataway, NJ, 1991. IEEE Service Center.[3046] Ari Visa. Comparison between classical and neural networks methods in texture recognition. ReportA13, Helsinki University of Technology, Laboratory of Computer and Information Science, Espoo,Finland, 1990.[3047] Ari Visa. Identi�cation of stochastic textures with multiresolution features and self-organizing maps.In Proc. 10ICPR, Int. Conf. on Pattern Recognition, pages 518{522, Piscataway, NJ, 1990. IEEEService Center.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 330[3048] Ari Visa. Stability study of Learning Vector Quantization. In Proc. INNC'90, Int. Neural NetworkConf., pages 729{732, Dordrecht, Netherlands, 1990. Kluwer.[3049] Ari Visa. Texture boundary detection based on LVQ method. In L. Torres, E. Masgrau, and M. A. La-gunes, editors, Proc. 5th European Signal Processing Conf., pages 991{994, Amsterdam, Netherlands,1990. Elsevier.[3050] Ari Visa. Texture Classi�cation and Segmentation Based on Neural Network Methods. PhD thesis,Helsinki University of Technology, Espoo, Finland, 1990.[3051] Ari Visa. A texture classi�er based on neural network principles. In Proc. IJCNN-90, Int. JointConf. on Neural Networks, San Diego, volume I, pages 491{496, Piscataway, NJ, 1990. IEEE ServiceCenter.[3052] Ari Visa. Neural networks on characterisation of paper properties. In Proc. European Res. Symp.'Image Analysis for Pulp and Paper Res. and Production', Center Technique du Papier, Grenoble,France, 1991.[3053] Ari Visa. Texture classi�cation and neural networks methods. In Proc. Applications of Arti�cialNeural Networks II, SPIE Vol. 1469, pages 820{831, Bellingham, WA, 1991. SPIE.[3054] Ari Visa. Texture classi�cation based on neural networks. Graphic Arts in Finland, 20(3):7{12, 1991.[3055] Ari Visa. Automatic feature selection by self-organization. In I. Aleksander and J. Taylor, editors,Arti�cial Neural Networks 2, pages 803|807. Elsevier, Amsterdam, Netherlands, 1992.[3056] Ari Visa. Industrial applications of arti�cial neural networks in Finland. In Proc. DECUS Finlandry. Spring Meeting, pages 323{332, Helsinki, Finland, 1992. DEC Users' Society.[3057] Ari Visa. Topological feature map and automatic feature selection. In Proc. of SPIE AerospaceSensing, Vol. 1709 Science of Neural Networks, pages 642{649, Bellingham, USA, 1992. SPIE.[3058] Ari Visa. Unsupervised image segmentation based on a self-organizing feature map and a texturemeasure,. In Proc. 11ICPR, Int. Conf. on Pattern Recognition, pages 101{104, Los Alamitos, CA,1992. IEEE Computer Society Press.[3059] Ari Visa. Texture segmentation based on neural networks. In Proc. 3rd Int. Conf. on Fuzzy Logic,Neural Nets and Soft Computing, pages 145{148, Iizuka, Japan, 1994. Fuzzy Logic Systems Institute.[3060] A. Visa, J. Iivarinen, K. Valkealahti, and O. Simula. Neural network based cloud classi�er. In Proc.International Conference on Arti�cial Neural Networks (ICANN'95), Industrial Session 14 (RemoteSensing), 1995.[3061] A. Visa, A. Langinmaa, and U. Lindquist. Comparison of stochastic textures. In Proc. TAPPI, Int.Printing and Graphic Arts Conf., pages 91{97, Montreal, Canada, 1990. Canadian Pulp and PaperAssoc.[3062] E. Vittoz, P. Heim, X. Arreguit, F. Krummenacher, and E. Sorouchyari. Analog VLSI implementationof a Kohonen map. In Proc. Journ�ees d' �Electronique 1989, Arti�cical Neural Networks, Lausanne,Switzerland, October 10-12, pages 291{301, Lausanne, Switzerland, 1989. Presses PolytechniquesRomandes.[3063] Jules M. Vleugels, Joost N. Kok, and Mark H. Overmars. A self-organizing neural network for robotmotion planning. In Stan Gielen and Bert Kappen, editors, Proc. ICANN'93, Int. Conf. on Arti�cialNeural Networks, pages 281{284, London, UK, 1993. Springer.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 331[3064] Michael Vogt. Combination of radial basis function neural networks with optimized learning vec-tor quantization. In Proc. ICNN'93, Int. Conf. on Neural Networks, volume III, pages 1841{1846,Piscataway, NJ, 1993. IEEE Service Center.[3065] I. Voitovetsky, H. Guterman, and A. Cohen. Unsupervised speaker classi�cation using self-organizingmaps (SOM). In J. Principe, L. Gile, N. Morgan, and E. Wilson, editors, Neural Networks forSignal Processing VII. Proceedings of the 1997 IEEE Signal Processing Society Workshop (Cat. No.97TH8330), pages 578{87. IEEE, New York, NY, USA, 1997.[3066] E. Vonk, L. P. J. Veelenturf, and L. C. Jain. Neural networks: implementations and applications.IEEE Aerospace and Electronics Systems Magazine, 11(7):11{16, 1996.[3067] P. C. Voukydis. A neural network system for detection of life-threatening arrhythmias, based onKohonen networks. In Computers in Cardiology 1995 (Cat. No. 95CH35874), pages 165{7. IEEE,New York, NY, USA, 1995.[3068] O. J. Vrieze. Kohonen network. In P. J. Braspenning, F. Thuijsman, and A. J. M. M. Weijters,editors, Arti�cial Neural Networks. An Introduction to ANN Theory and Practice, pages 83{100,Berlin, Germany, 1995. Springer.[3069] Petri Vuorimaa. A model based neuro-fuzzy controller. In Christer Carlsson, Timo J�arvi, and TapioReponen, editors, Proc. Conf. on Arti�cial Intelligence Res. in Finland, number 12 in Conf. Proc.of Finnish Arti�cial Intelligence Society, pages 177{183, Helsinki, Finland, 1994. Finnish Arti�cialIntelligence Society.[3070] Petri Vuorimaa. Use of a default rule in fuzzy self-organizing map. In Paul P. Wang, editor, Advancesin Fuzzy Theory and Technology, pages 219{232. Duke University, Durham, North Carolina, 1994.[3071] P. Vuorimaa, T. Jukarainen, and E. Karpanoja. A neuro-fuzzy system for chemical agent detection.IEEE Transactions on Fuzzy Systems, 3(04):415{24, Nov 1995.[3072] P. Vuorimaa. Fuzzy self-organizing map. Fuzzy Sets and Systems, 66(2):223{31, Sept 1994.[3073] P. Vuorimaa. Use of the fuzzy self-organizing map in pattern recognition. In Proceedings of the ThirdIEEE Conference on Fuzzy Systems. IEEE World Congress on Computational Intelligence (Cat. No.94CH3430-6), volume 2, pages 798{801, New York, NY, USA, 1994. IEEE.[3074] Jarkko Vuori and Teuvo Kohonen. Fast DSP implementation of high-dimensional vector classi�ers.In Proc. ICNN'95, IEEE Int. Conf. on Neural Networks, volume IV, pages 2019{2022, Piscataway,NJ, 1995. IEEE Service Center.[3075] L. Vuurpijl, T. Schouten, and J. Vytopil. A scalable performance prediction method for parallelneural network simulations. In W. Gentzsch and U. Harms, editors, High-Performance Computingand Networking. International Conference and Exhibition Proceedings. Vol. 1: Applications, pages396{401, Berlin, Germany, 1994. Springer-Verlag.[3076] L. Vuurpijl, T. Schouten, and J. Vytopil. Performance prediction of large MIMD systems for parallelneural network simulations. Future Generation Computer Systems, 11(2):221{32, March 1995.[3077] S. Wacquant, F. Joublin, and R. Debrie. Galien: a simulation environment for modular neuralnetworks. In D. K. Pace and A. M. Fayek, editors, Proceedings of the 1994 Summer ComputerSimulation Conference. Twenty-Sixth Annual Summer Computer Simulation Conference, pages 211{16, San Diego, CA, USA, 1994. SCS.[3078] Joakim Waldemark, Per-Ola Dovner, and Jan Karlsson. Hybrid neural network pattern recognitionsystem for satellite measurements. In Proc. ICNN'95, IEEE Int. Conf. on Neural Networks, volume I,pages 195{199, Piscataway, NJ, 1995. IEEE Service Center.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 332[3079] J. Waldemark. An automated procedure for cluster analysis of multivariate satellite data. Interna-tional Journal of Neural Systems, 8(1):3{15, 1997.[3080] Manjula B. Waldron and Soowon Kim. Increasing manual sign recognition vocabulary through rela-belling. In Proc. ICNN'94, Int. Conf. on Neural Networks, pages 2885{2889, Piscataway, NJ, 1994.IEEE Service Center.[3081] M. B. Waldron and Soowon Kim. Isolated ASL sign recognition system for deaf persons. IEEETransactions on Rehabilitation Engineering, 3(3):261{71, Sept 1995.[3082] Ashley Walker, John Hallam, and David Willshaw. Bee-havior in a mobile robot: The construction ofa self-organized cognitive map and its use in robot navigation within a complex, natural environment.In Proc. ICNN'93, Int. Conf. on Neural Networks, volume III, pages 1451{1456, Piscataway, NJ, 1993.IEEE Service Center.[3083] C. G. H. Walker. Analysis of multispectral microscope images using neural networks. Surface andInterface Analysis, 24:173{180, 1996.[3084] N. P. Walker, S. J. Eglen, and B. A. Lawrence. Image compression using neural networks. GECJournal of Research Incorporating the Marconi Review and the Plessey Research Review, 11(2):66{75,1994.[3085] J�org A. Walter, Thomas M. Martinetz, and Klaus J. Schulten. Industrial robot learns visuo-motorcoordination by means of 'neural gas' network. In T. Kohonen, K. M�akisara, O. Simula, and J. Kangas,editors, Arti�cial Neural Networks, volume I, pages 357{364, Amsterdam, Netherlands, 1991. North-Holland.[3086] J�org Walter, Helge Ritter, and Klaus Schulten. Non-linear prediction with self-organizing maps. InProc. IJCNN-90, Int. Joint Conf. on Neural Networks, San Diego, volume 1, pages 589{594. IEEEService Center, Piscataway, NJ, 1990.[3087] J�org Walter and Helge Ritter. Local PSOMs and Chebyshev PSOMs improving the parametrisedself-organizing maps. In F. Fogelman-Souli�e and P. Gallinari, editors, Proc. ICANN'95, Int. Conf.on Arti�cial Neural Networks, volume I, pages 95{102, Nanterre, France, 1995. EC2.[3088] J. A. Walter and K. I. Schulten. Implementation of self-organizing neural networks for visuo-motorcontrol of an industrial robot. IEEE Transactions on Neural Networks, 4(1):86{96, Jan 1993.[3089] J. Walter and H. Ritter. Associative completion and investment learning using PSOMs. In C. von derMalsburg, W. von Seelen, J. C. Vorbruggen, and B. Sendho�, editors, Arti�cial Neural Networks|ICANN 96. 1996 International Conference Proceedings, pages 157{64. Springer-Verlag, Berlin, Ger-many, 1996.[3090] J. Walter and H. Ritter. Investment learning with hierarchical PSOMs. In D. S. Touretzky, M. C.Mozer, and M. E. Hasselmo, editors, Advances in Neural Information Processing 8. Proceedings ofthe 1995 Conference, pages 570{6. MIT Press, Cambridge, MA, USA, 1996.[3091] Dali Wang and A. Zilouchian. Solutions of kinematics of robot manipulators using a Kohonen self-organizing neural network. In K. Ciliz and Y. Istefanopulos, editors, Proceedings of the 1997 IEEEInternational Symposium on Intelligent Control (Cat. No. 97CH36107), pages 251{5. IEEE, NewYork, NY, USA, 1997.[3092] D. D. Wang and Jinwu Xu. Fault detection based on evolving LVQ neural networks. In 1996 IEEEInternational Conference on Systems, Man and Cybernetics. Information Intelligence and Systems(Cat. No. 96CH35929), volume 1, pages 255{60. IEEE, New York, NY, USA, 1996.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 333[3093] Jhing-Fa Wang, Chung-Hsien Wu, Chaug-Ching Haung, and Jau-Yien Lee. Integrating neural netsand one-stage dynamic programming for speaker independent continuous Mandarin digit recognition.In Proc. ICASSP-91, Int. Conf. on Acoustics, Speech and Signal Processing, volume I, pages 69{72,Piscataway, NJ, 1991. IEEE Service Center.[3094] Jung-Hua Wang and Chih-Ping Hsiao. Representation-burden conservation network applied to learn-ing vq (npl270). Neural Processing Letters, 5(3):209{17, 1997.[3095] Jun Wang, Ce Zhu, Chenwu Wu, and Zhenya He. Neural network approaches to fast and low ratevector quantization. In 1995 IEEE Symposium on Circuits and Systems (Cat. No. 95CH35771),volume 1, pages 486{9, New York, NY, USA, 1995. IEEE.[3096] Lance Zhicheng Wang. Winning-weighted competitive learning: A generalization of Kohonen learning.In Proc. IJCNN-93, Int. Joint Conf. on Neural Networks, Nagoya, volume III, pages 2452{2455,Piscataway, NJ, 1993. IEEE Service Center.[3097] Lifeng Wang, H. D. Cheng, and D. H. Cooley. Training a neural network into a Turing machine.In A. Kumar and K. Kamel, editors, Sixth International Conference on Parallel and DistributedComputing Systems, pages 399{404. Int. Soc. Comput. & Their Appl. -ISCA, Raleigh, NC, USA,1993.[3098] Wei Wang, Xing Li, and Dajin Lu. Selectively tree-structured vector quantizer using Kohonen neuralnetwork. In B. Yuan and X. Tang, editors, ICSP '96. 1996 3rd International Conference on SignalProcessing Proceedings (Cat. No. 96TH8116), volume 2, pages 1504{7. IEEE, New York, NY, USA,1996.[3099] W. Wang, Y. He, X. Li, and D. Lu. Image coding using address-dependent vector quantization basedon Kohonen neural network. Chinese Journal of Electronics, 6(4):73{6, 1997.[3100] W. Wang, X. Li, and D. Lu. Structural codebook design and address-dependent vector quantization.Proceedings of the SPIE|The International Society for Optical Engineering, 2847:637{44, 1996.[3101] W. Wang, G. Zhang, D. Cai, and F. Wan. Image data compression using hybrid neural network.In H. T. Dorrah, editor, Proc. Second IASTED International Conference. Computer Applications inIndustry, volume I, pages 197{200, Zurich, Switzerland, 1992. ACTA Press.[3102] Yue Wang, T. Adah, M. T. Freedman, and S. K. Mun. MR brain image analysis by distributionlearning and relaxation labeling. In P. K. Bajpai, editor, Proceedings of the 1996 Fifteenth SouthernBiomedical Engineering Conference (Cat. No. 96TH8154), pages 133{6. IEEE, New York, NY, USA,1996.[3103] Yue Wang and T. Adali. E�cient learning of standard �nite normal mixtures for image quanti�ca-tion. In 1996 IEEE International Conference on Acoustics, Speech, and Signal Processing ConferenceProceedings (Cat. No. 96CH35903), volume 6, pages 3422{5. IEEE, New York, NY, USA, 1996.[3104] Yue Wang, Chi-Ming Lau, T. Adali, M. T. Freedman, and Seong K. Mun. Quanti�cation of MRbrain image sequence by adaptive structure probabilistic self-organizing mixture. Proceedings of theSPIE|The International Society for Optical Engineering, 3034(pt. 1-2):150{64, 1997.[3105] Zheng-Zhi Wang, De-Wen Hu, and Qi-Ying Xiao. Adaptive self-organizing neural network method fortracking problems of nonlinear dynamic systems. In Proc. ICNN'94, Int. Conf. on Neural Networks,pages 2793{2796, Piscataway, NJ, 1994. IEEE Service Center.[3106] Zhicheng Wang and John V. Hanson. Cauchy Learning Vector Quantization. In Proc. WCNN'93,World Congress on Neural Networks, volume IV, pages 605{608, Hillsdale, NJ, 1993. Lawrence Erl-baum.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 334[3107] Zhicheng Wang. Non-greedy adaptive vector quantizers. In J. Mira, J. Cabestany, and A. Prieto,editors, New Trends in Neural Computation. International Workshop on Arti�cial Neural Networks.IWANN '93 Proceedings, pages 346{50, Berlin, Germany, 1993. Springer-Verlag.[3108] Zhicheng Wang. Winning-weighted competitive learning: a generalization of Kohonen learning. InIJCNN '93. Proceedings of 1993 International Joint Conference on Neural Networks, Nagoya (Cat.No. 93CH3353-0), volume 3, pages 2452{5, New York, NY, USA, 1993. IEEE.[3109] Zhiling Wang, A. Guerriero, and M. De Sario. Comparison of several approaches for the segmentationof texture images. Pattern Recognition Letters, 17(5):509{21, 1996.[3110] Z. Wang, I. Barraco, M. Ravazzotti, F. Ravera, and S. De Sanctis. Fuzzy neural network for theanalysis of partially occluded objects. Proceedings of the SPIE|The International Society for OpticalEngineering, 2424:567{78, 1995.[3111] Z. Wang, A. Guerriero, M. De Sario, and S. Losito. Unsupervised/supervised hybrid networks foridenti�cation of TSS-1 satellite. Proceedings of the SPIE|The International Society for OpticalEngineering, 2620:209{16, 1995.[3112] Z. Wang, A. Guerriero, and M. De Sario. Comparison of several approaches for the segmenta-tion of texture images. Proceedings of the SPIE|The International Society for Optical Engineering,2424:580{91, 1995.[3113] Z. Wang and J. V. Hanson. Competitive learning and winning-weighted competition for optimalvector quantizer design. In C. A. Kamm, G. M. Kuhn, B. Yoon, R. Chellappa, and S. Y. Kung,editors, Neural Networks for Processing III Proceedings of the 1993 IEEE-SP Workshop, pages 50{9,New York, NY, USA, 1993. IEEE.[3114] Chin-Der Wann and Stelios C. A. Thomopoulos. Clustering with self-organizing neural networks. InProc. WCNN'93, World Congress on Neural Networks, volume II, pages 545{548, Hillsdale, NJ, 1993.Lawrence Erlbaum.[3115] Chin-Der Wann and Stelios C. A. Thomopoulos. Comparative study of self-organizing neural networkmodels. In Proc. of the World Congress on Neural Networks, volume II, pages 549{552, Hillsdale, NJ,1993. Lawrence Erlbaum.[3116] C. D. Wann and S. C. A. Thomopoulos. Comparative study of self-organizing neural networks. InJ. Mira, J. Cabestany, and A. Prieto, editors, New Trends in Neural Computation. InternationalWorkshop on Arti�cial Neural Networks. IWANN '93 Proceedings, pages 316{21, Berlin, Germany,1993. Springer-Verlag.[3117] C. D. Wann and S. C. A. Thomopoulos. Application of self-organizing neural networks to multiradardata fusion. Optical Engineering, 36(3):799{813, 1997.[3118] H. B. Wan, Y. H. Song, and A. T. Johns. Identi�cation of voltage weak buses/areas using neuralnetwork based classi�er. In M. de Sario, B. Maione, P. Pugliese, and M. Savino, editors, MELECON'96. 8th Mediterranean Electrotechnical Conference. Industrial Applications in Power Systems, Com-puter Science and Telecommunications. Proceedings (Cat. No. 96CH35884), volume 3, pages 1482{5.IEEE, New York, NY, USA, 1996.[3119] Weijian Wan and Donald Fraser. M2dSOMAP: Clustering and classi�cation of remotely sensedimagery by combining multible Kohonen self-organizing maps and associative memory. In Proc.IJCNN-93, Int. Joint Conf. on Neural Networks, Nagoya, volume III, pages 2464{2467, Piscataway,NJ, 1993. IEEE Service Center.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 335[3120] Weijian Wan and Donald Fraser. Multiple Kohonen Self-Organising Maps: Supervised and unsuper-vised formation, with application to remotely sensed imagery analysis. In A. C. Tsoi and T. Downs,editors, Proc. of 5th Australian Conf. on Neural Networks, pages 17{20, St. Lucia, Australia, 1994.University of Queensland.[3121] Weijian Wan and Donald Fraser. A self-organising neural network framework for high dimensionaldata analysis. In Proc. 7th Australasian Remote Sensing Conference, Melborne, Australia, pages151{156. Remote Sensing and Photogrammetry Association Australia, Ltd, 1994.[3122] Weijian Wan and Donald Fraser. A self-organising neural network framework for multisource dataand contextual analysis. In Proc. 7th Australasian Remote Sensing Conference, Melborne, Australia,pages 145{150. Remote Sensing and Photogrammetry Association Australia, Ltd, 1994.[3123] Weijian Wan and Donald Fraser. A self-organising neural network framework for unsupervised andsupervised classi�cation. In Proc. 7th Australasian Remote Sensing Conference, Melborne, Australia,pages 423{430. Remote Sensing and Photogrammetry Association Australia, Ltd, 1994.[3124] Weijian Wan and D. Fraser. A self-organizing map model for spatial and temporal contextual clas-si�cation. In IGARSS '94. International Geoscience and Remote Sensing Symposium. Surface andAtmospheric Remote Sensing: Technologies, Data Analysis and Interpretation (Cat. No. 94CH3378-7), volume 4, pages 1867{9, New York, NY, USA, 1994. IEEE.[3125] Weijian Wan and D. Fraser. An MSOM framework for multi-source fusion and spatio- temporal classi-�cation. In T. I. Stein, editor, IGARSS'97. 1997 International Geoscience and Remote Sensing Sym-posium. Remote Sensing|A Scienti�c Vision for Sustainable Development (Cat. No. 97CH36042),volume 4, pages 1657{9. IEEE, New York, NY, USA, 1997.[3126] W. Wan and D. Fraser. A self-organising neural network for contextual analysis of spatial patterns ofmultisource data. In K. K. Fung and A. Ginige, editors, Conference Proceedings DICTA-93 DigitalImage Computing: Techniques and Applications, volume 1, pages 71{8. Australian Pattern Recogni-tion Soc, Broadway, NSW, Australia, 1993.[3127] W. Wan and D. Fraser. Spatial and temporal classi�cation with multiple self-organising maps. Pro-ceedings of the SPIE|The International Society for Optical Engineering, 2955:307{14, 1996.[3128] K. Warwick. Neural network applications|some case studies. In Adaptive Computing and InformationProcessing, volume 2, pages 663{76, Uxbridge, UK, 1994. Unicom Seminars.[3129] K. Warwick. System identi�cation using neural networks. In M. I. Friswell and J. E. Mottershead,editors, Identi�cation in Engineering Systems. Proceedings of the Conference, pages 689{701. Univ.Wales Swansea, Swansea, UK, 1996.[3130] H. Wasaki, Y. Horio, and S. Nakamura. A modi�ed Hebbian algorithm for analog VLSI neuralnetwork implementation. Trans. Inst. of Electronics, Information and Communication Engineers A,J76-A(3):348{356, March 1993. (in Japanese).[3131] H. Watanabe, T. Yamaguchi, and S. Katagiri. Discriminative metric design for pattern recognition. In1995 International Conference on Acoustics, Speech, and Signal Processing. Conference Proceedings(Cat. No. 95CH35732), volume 5, pages 3439{42. IEEE, New York, NY, USA, 1995.[3132] K. Watanabe and S. G. Tzafestas. Learning algorithms for neural networks with the Kalman �lters.J. Intelligent and Robotic Systems: Theory and Applications, 3(4):305{319, 1990.[3133] V. Weber. Connectionist unifying prolog. In R. F. Albrecht, C. R. Reeves, and N. C. Steele, editors,Arti�cial Neural Nets and Genetic Algorithms. Proceedings of the International Conference, pages213{20, Berlin, Germany, 1993. Springer-Verlag.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 336[3134] V. Weber. Uni�cation in prolog by connectionist models. In P. Leong and M. Jabri, editors, Proceed-ings of the Fourth Australian Conference on Neural Networks (ACNN'93), pages 5{8supl., Sydney,NSW, Australia, 1993. Sydney Univ. Electr. Eng.[3135] L. Wehenkel. A statistical approach to the identi�cation of electrical regions in power systems. InStockholm Power Tech International Symposium on Electric Power Engineering, volume 5, pages530{5. IEEE, New York, NY, USA, 1995.[3136] Hu Weidong, Yu Wenxian, Wu Jianhui, and Fu Qiang. A fuzzy classi�cation method of radar weaktargets based on self-organizing neural network. In PRICAI-94. Proceedings of the 3rd Paci�c RimInternational Conference on Arti�cial Intelligence, volume 1, pages 553{7, Beijing, China, 1994. Int.Acad. Publishers.[3137] Peter Weierich and Michael von Rosenberg. Unsupervised detection of driving states with hierarchicalSelf-Organizing Maps. In Maria Marinaro and Pietro G. Morasso, editors, Proc. ICANN'94, Int. Conf.on Arti�cial Neural Networks, volume I, pages 246{249, London, UK, 1994. Springer.[3138] Peter Weierich and Michael von Rosenberg. The use of formal measures for the training of hierarchicalKohonen maps. In Proc. ICNN'94, Int. Conf. on Neural Networks, pages 612{615, Piscataway, NJ,1994. IEEE Service Center.[3139] A. J. M. M. Weijters. The BP-SOM architecture and learning rule. Neural Processing Letters,2(6):13{16, 1995.[3140] A. J. M. M. Weijters. BP-SOM: A pro�table cooperation. In J.-J. Ch. Meyer and L. C. van derGaag, editors, Proceedings of NAIC-96, the Eight Dutch Conference on Arti�cial Intelligence, pages381{391. 1996.[3141] A. Weijters, A. Van den Bosch, E. Postma, and H. J. van den Herik. Avoiding over�tting in BP-SOM. In H.J. van den Herik and A. Weijters, editors, Proceedings of BENELEARN-96, pages 157{166.Maastricht, 1996.[3142] A. Weijters, A. van den Bosch, and H. J. van den Herik. Behavioral aspects of combining backprop-agation learning and self-organizing maps. Connection Science, 9:235{251, 1997.[3143] A. Weijters, A. Van den Bosch, and H. J. Van den Herik. Intelligible neural networks with BP-SOM.In Proceedings of NAIC-97, the Ninth Dutch Conference on Arti�cial Intelligence, pages 27{36. 1997.[3144] Ton Weijters, H. Jaap van den Herik, Antal van den Bosch, and Eric Postma. Avoiding over�ttingwith BP-SOM. In Proceedings of IJCAI-97, the Fifteenth International Joint Conference on Arti�cialIntelligence, pages 1140{1145. Morgan Kaufmann, San Francisco, 1997.[3145] John N. Weinstein, Timothy G. Myers, Y. Kan, Kenneth D. Paull, D. W. Zaharevitz, and KurtW. Kohn William W. van Osdol. An 'information-intensive' strategy for drug discovery at the na-tional cancer institute: The role of neural networks. In Proc. WCNN'95, World Congress on NeuralNetworks, volume II, pages 750{753. INNS, 1995.[3146] Hsien-Chung Wei, Yung-Ching Chang, and Jia-Shang Wang. A Kohonen-based structured codebookdesign for image compression. In Yuan Baozong, editor, Proceedings TENCON '93. 1993 IEEERegion 10 Conference on 'Computer, Communication, Control and Power Engineering' (Cat. No.93CH3286-2), volume 3, pages 426{9, New York, NY, USA, 1993. IEEE.[3147] Hsien-Chung Wei, Yung-Ching Chang, and Jia-Shung Wang. A Kohonen-based structured codebookdesign for image compression. Journal of Information Science and Engineering, 9(3):431{43, Sept1993.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 337[3148] Wang Wei, Cai Dejun, and Wan Faguan. The study of correlation vector quantization for imagecoding. Acta Electronica Sinica, 23(4):30{4, April 1995.[3149] Zhang Wei and Ding Qiuling. Inverse kinematics for a 6 dof manipulator based on neural network.Transactions of Nanjing University of Aeronautics & Astronautics, 14(1):73{6, 1997.[3150] Zhang Wei. The inverse kinematics for the orientation of a robot arm based on neural network.Journal of Nanjing University of Aeronautics & Astronautics, 29(1):46{50, 1997.[3151] P. D. Wells and P. C. J. Hill. An adaptive layered network approach to antenna beamforming andbearing estimation. In Extended Synopses of the Third UK/Australian International Symposium onDSP for Communication Systems, pages 21{3. Lancaster Univ, Lancaster, UK, 1994.[3152] Yu Wenxian, Lu Jun, Wu Jianhui, and Guo Guirong. Fuzzy sets-based neural network for patternunderstanding. In Yuan Baozong, editor, Proceedings TENCON '93. 1993 IEEE Region 10 Conferenceon 'Computer, Communication, Control and Power Engineering' (Cat. No. 93CH3286-2), volume 2,pages 834{40, New York, NY, USA, 1993. IEEE.[3153] Fushuan Wen and Zhenxiang Han. Combined use of Kohonen's model and BP model for the calcu-lation of energy losses in distribution systems. In Third Biennial Symp. on Industrial Electric PowerApplications, pages 268{277, Ruston, LA, USA, 1992. Louisiana Tech. Univ.[3154] W. X. Wen, V. Pang, and A. Jennings. Self-generating vs. self-organizing, what's di�erent. In Proc.ICNN'39, Int. Conf. on Neural Networks, volume III, pages 1469{1473, Piscataway, NJ, 1993. IEEEService Center.[3155] E. B. Werkowitz. Computer simulation of Braitenberg vehicles. Master's thesis, Air Force Inst. ofTech. , School of Engineering, Wright-Patterson AFB, OH, USA, March 1991.[3156] A. D. Whittaker and D. F. Cook. Counterpropagation neural network for modelling a continuouscorrelated process. International Journal of Production Research, 33(7):1901{10, July 1995.[3157] G. Whittington and C. T. Spracklen. Visualisation of arti�cial neural networks to assist in applicationdevelopment. In IEE Colloquium on 'Neural Networks: Design Techniques and Tools' (Digest No.037), pages 6/1{4, London, UK, 1991. IEE, IEE.[3158] G. Whittington and C. T. Spracklen. Automated radar behaviour analysis using hierarchical neuralnetwork architecures. In I. Aleksander and J. Taylor, editors, Arti�cial Neural Networks, 2, volume II,pages 1559{1564, Amsterdam, Netherlands, 1992. North-Holland.[3159] G. Whittington and C. T. Spracklen. An e�cient multiprocessor mapping algorithm for the Kohonenfeature map and its derivative models. In Proc. ICNN'94, Int. Conf. on Neural Networks, pages17{21, Piscataway, NJ, 1994. IEEE Service Center.[3160] G. Whittington and T. Spracklen. The application of a neural network model to sensor data fusion.Proc. SPIE|The Int. Society for Optical Engineering, 1294:276{283, 1990.[3161] G. Whittington and T. Spracklen. Applying visualisation techniques to the development of real-worldarti�cial neural networks applications. Proceedings of the SPIE|The International Society for OpticalEngineering, 1709(pt. 2):1024{33, 1992.[3162] Andreas Wichert. MTCn-nets. In Proc. WCNN'93, World Congress on Neural Networks, volume IV,pages 59{62, Hillsdale, NJ, 1993. Lawrence Erlbaum.[3163] W. Wiegerinck and T. Heskes. On-line learning with time-correlated patterns. Europhysics Letters,28(6):451{5, Nov 1994.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 338[3164] Dietrich Wienke, Ning Gao, and Philip K. Hopke. Multiple site receptor modeling with a minimalspanning tree combined with a neural network. Environ. Sci. Technol., 28(6):1022{1030, 1994.[3165] Dietrich Wienke and Philip K. Hopke. Visual neural mapping technique for locating �ne airborneparticles sources. Environ. Sci. Technol., 28(6):1015{1022, 1994.[3166] S. A. Wilde and K. M. Curtis. A transputer based self-organizing neural network for speech synthesisparameter arbitration. In R. Grebe, J. Hektor, S. C. Hilton, M. R. Jane, and P. H. Welch, editors,Transputer Applications and Systems '93. Proceedings of the 1993 World Transputer Congress, pages1242{53, Amsterdam, Netherlands, 1993. IOS Press.[3167] P. Wilinski, B. Solaiman, A. Hillion, and W. Czarnecki. A multiresolution hybrid neuro-markovianimage modeling and segmentation. In O. Omidvar and P. van der Smagt, editors, Proceedings. Inter-national Conference on Image Processing (Cat. No. 96CH35919), volume 3, pages 951{4. AcademicPress, San Diego, CA, USA, 1997.[3168] D. Willett, C. Busch, and F. Siebert. Fast image analysis using Kohonen maps. In Proc. NNSP'94,IEEE Workshop on Neural Networks for Signal Processing, pages 461{470, Piscataway, NJ, 1994.IEEE Service Center.[3169] P. Williams and A. W. G. Duller. Identi�cation of lighting 
icker sources using a neural network.In M. Taylor and P. Lisboa, editors, Techniques and Applications of Neural Networks, pages 183{97,Hemel Hempstead, UK, 1993. Ellis Horwood.[3170] C. L. Wilson. Evaluation of character recognition systems. In C. A. Kamm, S. Y. Kung, B. Yoon,R. Chellappa, and S. Y. Kung, editors, Neural Networks for Signal Processing 3|Proceedings of the1993 IEEE Workshop, pages 485{496, Piscataway, New Jersey, USA, September 1993. IEEE ServiceCenter.[3171] C. L. Wilson. Self-organizing neural network system for trading common stocks. In Proc. ICNN'94,Int. Conf. on Neural Networks, pages 3651{3654, Piscataway, NJ, 1994. IEEE Service Center.[3172] Elizabeth Wilson, Gretel Anspach, and Raytheon Company. Applying neural network developmentsto sigma language translation. In C. A. Kamm, S. Y. Kung, B. Yoon, R. Chellappa, and S. Y. Kung,editors, Neural Networks for Signal Processing 3|Proceedings of the 1993 IEEE Workshop, pages301{310, Piscataway, New Jersey, USA, September 1993. IEEE Service Center.[3173] E. Wilson and G. Anspach. Neural networks for sign language translation. Proc. of SPIE, pages589{599, 1993.[3174] S. Winkler, P. Wunsch, and G. Hirzinger. A feature map approach to pose estimation based onquaternions. In W. Gerstner, A. Germond, M. Hasler, and J. D. Nicoud, editors, Arti�cial NeuralNetworks|ICANN '97. 7th International Conference Proceedings, pages 949{54. Springer-Verlag,Berlin, Germany, 1997.[3175] G. Wirth, C. F. Ball, and D. A. Mlynski. Fuzzy classi�cation algorithms for analysis of polymerspectra. In Proceedings of the Fifth IEEE International Conference on Fuzzy Systems. FUZZ-IEEE'96 (Cat. No. 96CH35998), volume 2, pages 1339{43. IEEE, New York, NY, USA, 1996.[3176] U. Witkosski, S. Ruping, U. Ruckert, F. Schutte, S. Beineke, and H. Grotstollen. System identi�cationusing selforganizing feature maps. In D. B. Leake and E. Plaza, editors, Fifth International Conferenceon Arti�cial Neural Networks (Conf. Publ. No. 440), pages 100{5. Springer-Verlag, Berlin, Germany,1997.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 339[3177] Peter Wittenburg and Uli H. Frauenfelder. Modeling the human mental lexicon with self-organizingfeature maps. In Marc F. J. Drossaers and Anton Nijholt, editors, Twente Workshop on LanguageTechnology 3: Connectionism and Natural Language Processing, pages 5{15, Enschede, Netherlands,1992. Department of Computer Science, University of Twente.[3178] James Wolfer, James Roberg�e, and Thom Grace. Robust multispectral road classi�cation in Landsatthematic mapper imagery. In Proc. WCNN'94, World Congress on Neural Networks, volume I, pages260{268, Hillsdale, NJ, 1994. Lawrence Erlbaum.[3179] James Wolfer, James Roberg�e, and Thom Grace. Learning vector quantization vs multilayered per-ceptrons for classi�ng Landsat thematic mapper imagery. In Proc. WCNN'95, World Congress onNeural Networks, volume I, pages 157{165. INNS, 1995.[3180] F. Wolf and T. Geisel. Must pinwheels move during visual development? In W. Gerstner, A. Germond,M. Hasler, and J. D. Nicoud, editors, Arti�cial Neural Networks|ICANN '97. 7th InternationalConference Proceedings, pages 195{200. Springer-Verlag, Berlin, Germany, 1997.[3181] M. Wolkenstein, H. Hutter, C. Mittermayr, and W. Schiesser. Classi�cation of SIMS images using aKohonen network. Analytical Chemistry, 69(4):777{782, 1997.[3182] M. Wolters. A dual route neural net approach to grapheme-to-phoneme conversion. In C. von der Mals-burg, W. von Seelen, J. C. Vorbruggen, and B. Sendho�, editors, Arti�cial Neural Networks|ICANN96. 1996 International Conference Proceedings, pages 233{8. Springer-Verlag, Berlin, Germany, 1996.[3183] Kok Wai Wong, Chun Che Fung, and H. Eren. A study of the use of self-organising map for splittingtraining and validation sets for backpropagation neural network. In G. L. Curry, B. Bidanda, andS. Jagdale, editors, 1996 IEEE TENCON Digital Signal Processing Applications Proceedings (Cat.No. 96CH36007), volume 1, pages 157{62. Inst. Ind. Eng, Norcross, GA, USA, 1997.[3184] P. M. Wong, K. W. Wong, C. C. Fung, and T. D. Gedeon. A neural-fuzzy technique for interpolatingspatial data via the use of learning curve. In J. Mira, R. Moreno-Diaz, and J. Cabestany, editors, Bio-logical and Arti�cial Computation: From Neuroscience to Technology. International Work Conferenceon Arti�cial and Natural Neural Networks, IWANN'97. Proceedings, pages 323{9. Springer-Verlag,Berlin, Germany, 1997.[3185] T. Wong, C. S. Gargour, and N. Batani. Fuzzy learning vector quantization generation of codebooks.In F. Gagnon, editor, 1995 Canadian Conference on Electrical and Computer Engineering (Cat. No.95TH8103), volume 2, pages 1180{3, New York, NY, USA, 1995. IEEE.[3186] P. C. Woodland and S. G. Smyth. An experimental comparison of connectionist and conventionalclassi�cation systems on natural data. Speech Communication, 9(1):73{82, 1990.[3187] R. P. Wurtz, W. Konen, and K. O. Behrmann. How fast can neuronal algorithms match patterns?In C. von der Malsburg, W. von Seelen, J. C. Vorbruggen, and B. Sendho�, editors, Arti�cial NeuralNetworks|ICANN 96. 1996 International Conference Proceedings, pages 145{50. Springer-Verlag,Berlin, Germany, 1996.[3188] Chung-Yu Wu, Ron-Yi Liu, I-Chang Jou, and Famm-Jiang Shyh Jye. The CMOS design of robustneural chip with the on-chip learning capability. In 1996 IEEE International Symposium on Cir-cuits and Systems. Circuits and Systems Connecting the World, ISCAS 96 (Cat. No. 96CH35876),volume 3, pages 426{9. IEEE, New York, NY, USA, 1996.[3189] C. H. Wu, R. E. Hodges, and C. J. Wang. Parallelizing the self-organizing feature map on multipro-cessor systems. Parallel Computing, 17(6-7):821{832, September 1991.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 340[3190] C. H. Wu, J. F. Wang, C. C. Huang, and J. Y. Lee. Speaker-independent recognition of isolatedwords using concatenated neural networks. Int. J. Pattern Recognition and Arti�cial Intelligence,5(5):693{714, December 1991.[3191] C. Wu, Hsi-Lien Chen, and Sheng-Chih Chen. Counter-propagation neural networks for molecu-lar sequence classi�cation: supervised LVQ and dynamic node allocation. Applied Intelligence: TheInternational Journal of Arti�cial Intelligence, Neural Networks, and Complex Problem-Solving Tech-nologies, 7(1):27{38, 1997.[3192] Duanpei Wu and J. N. Gowdy. K-subspaces and time-delay autoassociators for phoneme recognition.In ICNN 96. The 1996 IEEE International Conference on Neural Networks (Cat. No. 96CH35907),volume 4, pages 1871{6. IEEE, New York, NY, USA, 1996.[3193] Duanpei Wu and J. N. Gowdy. Shift-tolerant k-subspaces for phoneme recognition. In 1996 IEEEInternational Conference on Acoustics, Speech, and Signal Processing Conference Proceedings (Cat.No. 96CH35903), volume 6, pages 3378{81. IEEE, New York, NY, USA, 1996.[3194] F. H. Wu and K. Ganesan. Comparative study of algorithms for VQ design using conventionaland neural-net based approaches. In Proc. ICASSP-89 Int. Conf. on Acoustics, Speech and SignalProcessing, Glasgow, Scotland, pages 751{754, Piscataway, NJ, 1989. IEEE Service Center.[3195] F. H. Wu and K. Ganesan. Comparative study of algorithms for VQ design using conventionaland neural-net based approaches. In Proc. Ninth Annual Int. Phoenix Conf. on Computers andCommunications, pages 263{267, Los Alamitos, CA, 1990. IEEE Comput. Soc. Press.[3196] Jing Wu, Hong Yan, and A. Chalmers. Handwritten digit recognition using two-layer self-organizingmaps. International Journal of Neural Systems, 5(4):357{62, Dec 1994.[3197] Jing Wu and Hong Yan. Combined SOM and LVQ based classi�ers for handwritten digit recognition.In Proc. ICNN'95, IEEE Int. Conf. on Neural Networks, volume VI, pages 3074{3077, Piscataway,NJ, 1995. IEEE Service Center.[3198] J. M. Wu, J. Y. Lee, Y. C. Tu, and C. Y. Liou. Diagnoses for machine vibrations based on self-organization neural network. In Proc. IECON '91, Int. Conf. on Industrial Electronics, Control andInstrumentation, volume II, pages 1506{1510, Piscataway, NJ, 1991. IEEE Service Center.[3199] Lizhong Wu and Frank Fallside. The optimal gain sequence for fastest learning in connectionist vectorquantiser design. In Proc. Int. Conf. on Spoken Language Processing, pages 1029{1032, Tokyo, Japan,1990. Acoustical Society of Japan.[3200] Lizhong Wu and Frank Fallside. On the design of connectionst vector quantizer. Computer Speechand Language, 5:207{229, 1991.[3201] P. Wu, K. Warwick, and M. Koska. Neural network feature maps for Chinese phonemes. Neurocom-puting, 4(1-2):109{112, 1992.[3202] P. Wu and K. Warwick. Dynamic coupling weights in a neural network system. In Proc. ICANN'91,Int. Conf. on Arti�cial Neural Networks (Conf. Publ. No. 349), pages 350{353, London, UK, 1991.IEE.[3203] W. Wu, B. Walczak, D. L. Massart, S. Heuerding, F. Erni, I. R. Last, and K. A. Preddle. Arti�cialneural networks in classi�cation of NIR spectral data: design of the training set. Chemometrics andIntelligent Laboratory Systems, 33(1):35{46, 1996.[3204] Kuno Wyler. Self-organizing process mapping in a multiprocessor system. In Proc. WCNN'93, WorldCongress on Neural Networks, volume II, pages 562{566, Hillsdale, NJ, 1993. Lawrence Erlbaum.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 341[3205] Xue Xiangyang and Fan Changxin. Study on SOFM-based image vector quantization. Acta Electron-ica Sinica, 23(4):24{9, April 1995.[3206] Weixin Xie, Wenhua Li, and Xinbo Gao. Fuzzy Kohonen clustering neural network trained by geneticalgorithm and fuzzy competition learning. Proceedings of the SPIE|The International Society forOptical Engineering, 2620:493{8, 1995.[3207] Wang Xinwen, Zou Lihe, and He Zhenya. A neural network approach to vector quantization codebookgeneration. In Proc. China 1991 Int. Conf. on Circuits and Systems, volume II, pages 523{525,Piscataway, NJ, 1991. IEEE Service Center.[3208] Jianhua Xuan and T�ulay Adali. Learning tree-structured vector quantization for image compression.In Proc. WCNN'95, World Congress on Neural Networks, volume I, pages 756{759. INNS, 1995.[3209] Wang Xuemin, Cheng Junshi, Tie Jincheng, and Chen Jiapin. An identi�cation algorithm for dynamicwalking gait of quadruped walking robot. Journal of Shanghai Jiaotong University, 31(3):17{19, 23,1997.[3210] Lei Xu, Adam Krzy�zak, and Erkki Oja. Rival penalized competitive learning for clustering analysis,RBF net, and curve detection. IEEE Trans. on Neural Networks, 4(4):636{649, 1993.[3211] Lei Xu and Erkki Oja. Extended self-organizing map for curve detection. Res. Report 16, Departmentof Information Technology, Lappeenranta, Finland, 1989.[3212] Lei Xu and Erkki Oja. Adding top-down expectation into the learning procedure of self-organizingmaps. In Proc. IJCNN-90, Int. Joint Conf. on Neural Networks, Washington, DC, volume I, pages735{738, Piscataway, NJ, 1990. IEEE Service Center.[3213] Lei Xu. Adding learning expectation into the learning procedure of self-organizing maps. Int. J.Neural Systems, 1(3):269{283, 1990.[3214] Lei Xu. Multisets modeling learning: An uni�ed theory for supervised and unsupervised learning. InProc. ICNN'94, Int. Conf. on Neural Networks, pages 315{320, Piscataway, NJ, 1994. IEEE ServiceCenter.[3215] Lei Xu. A uni�ed learning framework: Multisets modeling learning. In Proc. WCNN'95, WorldCongress on Neural Networks, volume I, pages 35{42. INNS, 1995.[3216] L. Xu, A. Krzyzak, and E. Oja. Unsupervised and supervised classi�cations by rival penalized com-petitive learning. In Proc. 11ICPR, Int. Conf. on Pattern Recognition, pages 496|499, Los Alamitos,CA, 1992. IEEE Comput. Soc. Press.[3217] L. Xu, E. Oja, and P. Kultanen. A new curve detection method: Randomized Hough Transform(RHT). Pattern Recognition Letters, 11:331{338, 1990.[3218] L. Xu, E. Oja, and P. Kultanen. Randomized Hough transform (RHT): Theoretical analysis andextensions. Res. Report 18, Lappeenranta University of Technology, Department of InformationTechnology, Lappeenranta, Finland, 1990.[3219] L. Xu and E. Oja. Vector pair correspondence by a simpli�ed counter-propagation model: a twin topo-graphic map. In Proc. IJCNN-90, Int. Joint Conf. on Neural Networks, Washington, DC, volume II,pages 531{534, Hillsdale, NJ, 1990. Lawrence Erlbaum.[3220] L. Xu and E. Oja. Further developments on RHT: Basic mechanisms, algorithms, and computationalcomplexities. In Proc. 11ICPR, Int. Conf. on Pattern Recognition, pages 125|128, Los Alamitos,CA, 1992. IEEE Comput. Soc. Press.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 342[3221] L. Xu and E. Oja. Randomized Hough transform (RHT): basic mechanisms, algorithms, and com-plexities. Computer Vision, Graphics, and Image Processing: Image Understanding, 57:131|154,1993.[3222] M. Xu and A. Kuh. Unsupervised learning applied to image coding. In 1995 IEEE Symposium onCircuits and Systems (Cat. No. 95CH35771), volume 3, pages 1632{5, New York, NY, USA, 1995.IEEE.[3223] E. Yair, K. Zeger, and A. Gersho. Competitive learning and soft competition for vector quantizerdesign. IEEE Trans. on Signal Processing, 40(2):294{309, February 1992.[3224] S. Yamada and M. Murota. Applying self-organizing networks to recognizing rooms with behaviorsequences of a mobile robot. In ICNN 96. The 1996 IEEE International Conference on NeuralNetworks (Cat. No. 96CH35907), volume 3, pages 1790{4. IEEE, New York, NY, USA, 1996.[3225] K. Yamagishi. Spontaneous symmetry breaking and the formation of columnar structures in theprimary visual cortex. Network: Computation in Neural Systems, 5(1):61{73, Feb 1994.[3226] T. Yamaguchi, T. Takagi, and M. Tanabe. An intelligent sensor architecture with fuzzy associa-tive memory system. Trans. Inst. of Electronics, Information and Communication Engineers, J74C-II(5):289{299, May 1991. (in Japanese).[3227] T. Yamaguchi, T. Takagi, and M. Tanabe. An intelligent sensor architecture with fuzzy associativememory system. Electronics and Communications in Japan, Part 2 [Electronics], 75(3):52{64, March1992.[3228] T. Yamaguchi, M. Tanabe, K. Kuriyama, and T. Mita. Fuzzy adaptive control with an associativememory system. In Int. Conf. on Control '91 (Conf. Publ. No. 332), volume II, pages 944{949,London, UK, 1991. IEE.[3229] T. Yamaguchi, M. Tanabe, J. Murakami, and K. Goto. An adaptive control with fuzzy associativememory system. Trans. Inst. of Electrical Engineers of Japan, Part C, 111-C(1):40{46, January 1991.(in Japanese).[3230] T. Yamaguchi, M. Tanabe, and T. Takagi. Fuzzy associative memory applications to control. InT. Kohonen, K. M�akisara, O. Simula, and J. Kangas, editors, Arti�cial Neural Networks, volume II,pages 1249{1252, Amsterdam, Netherlands, 1991. North-Holland.[3231] Ko Yamane, Kikuo Fujimura, Heizo Tokutaka, and Satoru Kishida. The recurrent Kohonen's networkfor the recognition system of on-line hand-writing numeric character. Technical Report NC93-86, TheInst. of Electronics, Information and Communication Engineers, Tottori University, Koyama, Japan,1994. (in Japanese).[3232] Ko Yamane, Kikuo Fuzimura, Hideo Tokimatu, Heizo Tokutaka, and Satoru Kisida. Classi�ed ofhandwritten numeric-character using the self-organizing feature maps. Technical Report NC93-25,The Inst. of Electronics, Information and Communication Engineers, Tottori University, Koyama,Japan, 1993. (in Japanese).[3233] Ko Yamane, Heizo Tokutaka, Kikuo Fujimura, and Satoru Kishida. Application of distance network tothe problem classifying the clusters. Technical Report NC94-36, The Inst. of Electronics, Informationand Communication Engineers, Tottori University, Koyama, Japan, 1994. (in Japanese).[3234] O. Y�a~nez-Su�arez and M. R. Azimi-Sadjadi. Entropy-driven structural adaptation in sample-spaceself-organizing feature maps for pattern classi�cation. In Proceedings of ICNN'97, InternationalConference on Neural Networks, volume I, pages 287{291. IEEE Service Center, Piscataway, NJ,1997.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 343[3235] B. Yang, M. C. Carotta, G. Faglia, M. Ferroni, V. Guidi, G. Martinelli, P. Nelli, and G. Sberveglieri.Implementation of sensor arrays with neural networks. In G. Sberveglieri and E. Tondello, editors,Conference Proceedings. Vol. 54. SAA '96 National Meeting on Sensors for Advanced Applications,pages 175{9. Italian Phys. Soc, Bologna, Italy, 1997.[3236] Hua Yang and T. S. Dillon. Convergence of self-organizing neural algorithms. Neural Networks,5(3):485{493, 1992.[3237] Hua Yang and M. Palaniswami. On the issue of neighborhood in self-organising maps. In H. Berghel,E. Deaton, G. Hedrick, D. Roach, and R. Wainwright, editors, Applied Computing: TechnologicalChallenges of the 1990's. Proceedings of the 1992 ACM/SIGAPP Symposium on Applied Computing,pages 412{16, New York, NY, USA, 1992. ACM.[3238] Wu Yan Yan, Huangfu Kan, Zhou Liangzhu, and Wan Jian Wei. The detection theory of self-organizing feature map and its application. In Proc. NAECON 1992, National Aerospace and Elec-tronics Conference, volume I, pages 108{112, Piscataway, NJ, 1992. IEEE Service Center.[3239] Tu Yaqing, Huang Shanglian, and Cheng Xiaoping. Two kinds of neural network algorithms suitablefor �beroptic sensing array signal processing. In PRICAI-94. Proceedings of the 3rd Paci�c RimInternational Conference on Arti�cial Intelligence, volume 1, pages 528{34, Beijing, China, 1994. Int.Acad. Publishers.[3240] Tu Yaqing, Liu Weihua, and Huang Shanglian. A smart structure state monitoring system using OFSarray and NN processing. Proceedings of the SPIE|The International Society for Optical Engineering,2566:63{71, 1995.[3241] M. Yasunaga, M. Asai, K. Shibata, and M. Yamada. Self-organization capability for eliminatingdefective neurons in neural network LSIs. Trans. of the Inst. of Electronics, Information and Com-munication Engineers, J75D-I(11):1099{1108, November 1992. (in Japanese).[3242] M. Yasunaga, I. Hachiya, and M. Keiji. Fault-tolerance evaluation of SOM (self-organizing map) usinga neuro-computer: MY-NEUPOWER. In S. I. Amari, L. Xu, L. W. Chan, I. King, and K. S. Leung,editors, Progress in Neural Information Processing. Proceedings of the International Conference onNeural Information Processing, volume 2, pages 1395{9. Springer-Verlag, Singapore, 1996.[3243] M. Yasunaga and I. Hachiya. SOM (self-organizing map) implemented by wafer scale integration-its self-organizing behavior under defects. In S. Tewksbury and G. Chapman, editors, Proceedingsof the Eighth Annual IEEE International Conference on Innovative Systems in Silicon (Cat. No.96CH35996), pages 323{9. IEEE, New York, NY, USA, 1996.[3244] M. Yasunaga. Fault tolerance of the self-organizing maps implemented by wafer scale integration.Transactions of the Institute of Electronics, Information and Communication Engineers D-I, J78D-I(12):960{71, 1995.[3245] Je�rey C. H. Yeh, Leonard G. C. Hamey, Tas Westcott, and Samuel K. Y. Sung. Colour bakeinspection system using hybrid arti�cial neural networks. In Proc. ICNN'95, IEEE Int. Conf. onNeural Networks, volume I, pages 37{42, Piscataway, NJ, 1995. IEEE Service Center.[3246] M. M. Yen, M. R. Blackburn, and H. G. Nguyen. Feature maps based weight vectors for spatiotemporalpattern recognition with neural nets. In Proc. IJCNN-90, Int. Joint Conf. on Neural Networks,Washington, DC, volume II, pages 149{155, Piscataway, NJ, 1990. IEEE Service Center.[3247] Shiwei Ye and Zhongzhi Shi. Homotopy scheme and learning vector quantization. In PRICAI-94.Proceedings of the 3rd Paci�c Rim International Conference on Arti�cial Intelligence, volume 1, pages495{500, Beijing, China, 1994. Int. Acad. Publishers.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 344[3248] X. Ye and Z. Li. Edge-preserving vector quantization using neural network. Proceedings of theSPIE|The International Society for Optical Engineering, 2898:210{16, 1996.[3249] Pi Yiming and Liu ZeMin. Call admission control by Kohonen neural network in ATM network. HighTechnology Letters, 6(8):11{14, 1996.[3250] Pi Yiming and Liu Zemin. Kohonen neural network based admission control in ATM telecommuni-cation network. In C. A. O. Zhigang, editor, ICCT'96. 1996 International Conference on Communi-cation Technology Proceedings (Cat. No. 96TH8118), volume 2, pages 905{8. IEEE, New York, NY,USA, 1996.[3251] Hujun Yin and Nigel M. Allinson. On the distribution and convergence of feature space in self-organizing maps. Neural Computation, 7(6):1178{1187, 1995.[3252] Hujun Yin and Nigel M. Allinson. Towards the optimal Bayes classi�er using an extended self-organising map. In F. Fogelman-Souli�e and P. Gallinari, editors, Proc. ICANN'95, Int. Conf. onArti�cial Neural Networks, volume II, pages 45{49, Nanterre, France, 1995. EC2.[3253] Hujun Yin and Nigel M. Allinson. Comparison of a Bayesian SOM with the EM algorithm for Gaussianmixtures. In Proceedings of WSOM'97, Workshop on Self-Organizing Maps, Espoo, Finland, June4-6, pages 118{123. Helsinki University of Technology, Neural Networks Research Centre, Espoo,Finland, 1997.[3254] Hujun Yin and N. M. Allinson. An equidistortion principle constrained SOM for vector quantisation.In S. I. Amari, L. Xu, L. W. Chan, I. King, and K. S. Leung, editors, Progress in Neural InformationProcessing. Proceedings of the International Conference on Neural Information Processing, volume 1,pages 80{3. Springer-Verlag, Singapore, 1996.[3255] H. Yin and N. M. Allinson. On the distribution of feature space in self-organisng mapping andconvergence accelerating by a Kalman �lter. In J. Mira, J. Cabestany, and A Prieto, editors, NewTrends in Neural Computation, pages 291{96, Berlin, Heidelberg, 1993. Springer.[3256] H. Yin and N. M. Allinson. Stochastic analysis and comparison of Kohonen SOM with optimal �lter.In Third International Conference on Arti�cial Neural Networks (Conf. Publ. No. 372), pages 182{5,London, UK, 1993. IEE.[3257] H. Yin and N. M. Allinson. Self-organised segmentation for textured images. In Maria Marinaro andPietro G. Morasso, editors, Proc. ICANN'94, Int. Conf. on Arti�cial Neural Networks, volume II,pages 1149{1152, London, UK, 1994. Springer.[3258] H. Yin and N. M. Allinson. Unsupervised segmentation of textured images using a hierarchical neuralstructure. Electronics Letters, 30(22):1842{3, Oct 1994.[3259] H. Yin and N. M. Allinson. Bayesian learning for self-organising maps. Electronics Letters, 33(4):304{5, 1997.[3260] H. Yin, R. Lengelle, and P. Gaillard. Inverse-step competitive learning. In Proc. IJCNN'91, Int. JointConf. on Neural Networks, volume I, pages 839{844, Piscataway, NJ, 1991. IEEE Service Center.[3261] Guo Yiping and B. C. Forster. Unsupervised classi�cation of high spectral resolution images using theKohonen self-organization neural network. Journal of Infrared and Millimeter Waves, 13(6):409{17,Dec 1994.[3262] I. Yl�akoski and A. Visa. A two-stage classi�er for wooden boards. In Proc. 8SCIA, Scand. Conf. onImage Analysis, volume I, pages 637{641, Troms�, Norway, 1993. NOBIM.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 345[3263] I. Ylakoski. Unsupervised classi�cation of ultrasonic NDT data. Proceedings of the SPIE|TheInternational Society for Optical Engineering, 2345:182{6, 1994.[3264] E. Yli-Rantala, T. Ojala, and P. Vuorimaa. Vector quantization of residual images using self-organizing map. In ICNN 96. The 1996 IEEE International Conference on Neural Networks (Cat.No. 96CH35907), volume 1, pages 464{7. IEEE, New York, NY, USA, 1996.[3265] Hu Yong and Tan Zheng. Iterative fuzzy vector quantization and its neural net algorithm. Proceedingsof the SPIE|The International Society for Optical Engineering, 3074:292{8, 1997.[3266] Seok Hyun Yoon, Kwang Woo Chung, Kwang Seok Hong, and Byung Chul Park. Isolated wordrecognition using the SOFM-HMM and the inertia. Journal of the Korean Institute of Telematics andElectronics, 31B(6):17{24, June 1994.[3267] Jang-Hee Yoo, Byoung-Ho Kang, and Jae-Woo Kim. A clustering analysis and learning rate for self-organizing feature map. In Proc. 3rd Int. Conf. on Fuzzy Logic, Neural Nets and Soft Computing,pages 79{80, Iizuka, Japan, 1994. Fuzzy Logic Systems Institute.[3268] Jang-Hee Yoo and See-Young Oh. A coloring method of gray-level image using neural networks.In Nikola Kasabov, Robert Kozma, Kitty Ko, Robert O'Shea, George Coghill, and Tom Gedeon,editors, Progress in Connectionsist-Based Information Systems. Proceedings of the 1997 InternationalConference on Neural Information Processing and Intelligent Information Systems, volume 2, pages1203{1206. Springer, Singapore, 1997.[3269] T. Yoshida, Y. Jyo, and S. Omatu. Extraction of edge information by Kohonen's networks. Bulletinof University of Osaka Prefecture, Series A, 44(2):103{9, 1995.[3270] T. Yoshida and S. Omatu. Neural network approach to land cover mapping. IEEE Transactions onGeoscience and Remote Sensing, 32(5):1103{9, Sept 1994.[3271] Takafumi Yoshihara and Toshiaki Wada. Optimization by extended LVQ. In Proc. IJCNN'91, Int.Joint Conf. on Neural Networks, 1991.[3272] M. Yoshimura and S. Oe. Texture image segmentation by genetic algorithms. In Proceedings of 1996IEEE International Conference on Evolutionary Computation (ICEC'96) (Cat. No. 96TH8114), pages125{30. IEEE, New York, NY, USA, 1996.[3273] Su-Jeong You and Chong-Ho Choi. LVQ with a weighted objective function. In Proc. ICNN'95, IEEEInt. Conf. on Neural Networks, volume V, pages 2763{2768, Piscataway, NJ, 1995. IEEE ServiceCenter.[3274] Alexander Ypma and Robert P. W. Duin. Novelty detection using self-organizing maps. In NikolaKasabov, Robert Kozma, Kitty Ko, Robert O'Shea, George Coghill, and Tom Gedeon, editors,Progress in Connectionist-Based Information Systems, volume 2, pages 1322{1325. Springer, Lon-don, 1997.[3275] Cao Yuanda and Chen Yifeng. A hybrid neural network for spatio-temporal pattern recognition.Journal of Beijing Institute of Technology, 5(1):1{6, 1996.[3276] Cai Yudong, Xu Weije, and Chen Nianyi. Discrimination of D88 structure of inter-metallic compoundsby self-organization arti�cial neural network. Acta Metallurgica Sinica, 31(6):B280{3, June 1995.[3277] Li Yuhua, Sun Ying, and Zhang Yanxin. Study of optical pattern recognition of 3-D multiple- targetsbased on multi-encoding method. Journal of Infrared and Millimeter Waves, 15(4):262{6, 1996.[3278] Chen Yunping and Guo Bin. Arti�cial neural network and its application in control and systemengineering. III. Power System Technology, (5):57{61, Sept 1993.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 346[3279] Francis T. S. Yu. Optical implementation of arti�cial neural nets (ANNs). In Nikola Kasabov,Robert Kozma, Kitty Ko, Robert O'Shea, George Coghill, and Tom Gedeon, editors, Progress inConnectionsist-Based Information Systems. Proceedings of the 1997 International Conference on Neu-ral Information Processing and Intelligent Information Systems, volume 1, pages 741{744. Springer,Singapore, 1997.[3280] F. T. S. Yu and T. Lu. Adaptive optical system for neural computing. In Proc. IEEE TENCON'90,1990 IEEE Region 10 Conf. Computer and Communication Systems, volume I, pages 59{62, Piscat-away, NJ, 1990. IEEE Service Center.[3281] G. Yu, W. Russell, R. Schwartz, and J. Makhoul. Discriminant analysis and supervised vectorquantization for continuous speech recognition. In ICASSP-90, Int. Conf. on Acoustics, Speech andSignal Processing, volume II, pages 685{688, Piscataway, NJ, 1990. IEEE Service Center.[3282] J. S. Yu and C. H. Dagli. Using self-organizing maps adaptive resonance theory (ARTMAP) formanufacturing feature recognition. Proceedings of the SPIE|The International Society for OpticalEngineering, 1959:452{63, 1993.[3283] C. N. Zaharia and C. Barbu. On the use of neural networks for the diagnosis and prognostic estab-lishment in chronic hepatopathies. In A. G. Bruzzone and E. J. H. Kerckho�s, editors, Simulation inIndustry. 8th European Simulation Symposium. ESS'96, volume 2, pages 73{6. SCS, Ghent, Belgium,1996.[3284] M. Zait and H. Messatfa. A comparative study of clustering methods. Future Generation ComputerSystems, 13(2-3):149{59, 1997.[3285] M. Saheb Zamani and G. R. Hellestrand. The 
oorplanning of hierarchical design using self-organizingneural networks. In Proc. EANN'95, Engineering Applications of Arti�cial Neural Networks, pages279{282. Finnish Arti�cial Intelligence Society, 1995.[3286] M. S. Zamani and G. R. Hellestrand. A new neural network approach to the 
oorplanning of hierarchi-cal VLSI designs. In J. Mira and F. Sandoval, editors, From Natural to Arti�cial Neural Computation.International Workshop on Arti�cial Neural Networks. Proceedings, pages 1128{34. Springer-Verlag,Berlin, Germany, 1995.[3287] M. Zahep Zamani and G. R. Hellestrand. Placement with self-organizing neural networks. In Proc.ICNN'95, IEEE Int. Conf. on Neural Networks, volume V, pages 2185{2189, Piscataway, NJ, 1995.IEEE Service Center.[3288] J. A. Zandhuis. Storing sequential data in self-organizing feature maps. Internal Report MPI-NL-TG-4/92, Max-Planck-Institut f�ur Psycholinguistik, Nijmegen, Netherlands, 1992.[3289] Jakub Zavrel. Neural information retrieval|an experimental study of clustering and browsing ofdocument collections with neural networks. Master's thesis, University of Amsterdam, Amsterdam,Netherlands, 1995.[3290] J. Zavrel. Neural navigation interfaces for information retrieval: are they more than an appealingidea? Arti�cial Intelligence Review, 10(5-6):477{504, 1996.[3291] I. Y. Zayas, O. K. Chung, and M. Caley. Neural network classi�cation and machine vision for breadcrumb grain evaluation. Proceedings of the SPIE|The International Society for Optical Engineering,2597:292{308, 1995.[3292] M. Zeller, K. R. Wallace, and K. Schulten. Biological visuo-motor control of a pneumatic robot arm. InC. H. Dagli, M. Akay, C. L. P. Chen, B. R. Fernandez, and J. Ghosh, editors, Intelligent EngineeringSystems Through Arti�cial Neural Networks. Vol. 5. Fuzzy Logic and Evolutionary Programming.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 347Proceedings of the Arti�cial Neural Networks in Engineering (ANNIE'95), pages 645{50. ASME Press,New York, NY, USA, 1995.[3293] Andreas Zell, Harald Bayer, and Henri Bauknecht. Self-Organizing surfaces and volumes|an exten-sion of the Self-Organizing Map. In Proc. WCNN'94, World Congress on Neural Networks, volume IV,pages 269{274, Hillsdale, NJ, 1994. Lawrence Erlbaum.[3294] Andreas Zell, Harald Bayer, and Henri Bauknecht. Similarity analysis of molecules with self-organizingsurfaces|an extension of the self-organizing map. In Proc. ICNN'94, Int. Conf. on Neural Networks,pages 719{724, Piscataway, NJ, 1994. IEEE Service Center.[3295] Andreas Zell and Michael Schmalzl. Dynamic LVQ|a fast neural net learning algorithm. In MariaMarinaro and Pietro G. Morasso, editors, Proc. ICANN'94, Int. Conf. on Arti�cial Neural Networks,volume II, pages 1095{1098, London, UK, 1994. Springer.[3296] B. Zerr, E. Maillard, and D. Gueriot. Sea-
oor classi�cation by neural hybrid system. In OCEANS94. Oceans Engineering for Today's Technology and Tomorrow's Preservation. Proceedings (Cat. No.94CH3472-8), volume 2, pages II/239{43, New York, NY, USA, 1994. IEEE.[3297] B. Zhang and E. Grant. Neural network based competitive learning for control. In Proceedings of theFourth International Conference on Tools with Arti�cial Intelligence, TAI '92 (Cat. No. 92CH3203-7), pages 236{43, Los Alamitos, CA, USA, 1992. IEEE Comput. Soc. Press.[3298] Chen-Xiong Zhang and Dieter A. Mlynski. VLSI-placement with a neural network model. In Proc.Int. Symp. on Circuits and Systems, New Orleans, Luisiana, May, pages 475{478, Piscataway, NJ,1990. IEEE Service Center.[3299] Chen-Xiong Zhang and Dieter A. Mlynski. Neural somatotopical mapping for VLSI placement op-timization. In Proc. IJCNN-91, Int. Joint Conf. on Neural Networks, Singapore, pages 863{868,Piscataway, NJ, 1991. IEEE Service Center.[3300] Chen-Xiong Zhang and Dieter A. Mlynski. Mapping and hierarchical self-organizing neural networksfor VLSI placement. IEEE Transactions on Neural Networks, 8:299{314, 1997.[3301] Chen-Xiong Zhang, Andreas Vogt, and Dieter A. Mlynski. Floorplan design using a hierarchicalneural learning algorithm. In Proc. Int. Symp. on Circuits and Systems, Singapore, pages 2060{2063,Piscataway, NJ, 1991. IEEE Service Center.[3302] Chen-Xiong Zhang. Optimal tra�c routing using Self-Organization principle. In Joshua Alspector,Rodney Goodman, and Timothy X. Brown, editors, Proc. Int. Workshop on Application of NeuralNetworks to Telecommunications, pages 225{231, Hillsdale, NJ, 1993. Lawrence Erlbaum.[3303] C. Zhang and D. A. Mlynski. Ein neuer VLSI-plazierungsalgorithmus mit neuronalem lernmodell.GME Fachbericht, 8:297{302, 1991.[3304] C. Zhang, A. Vogt, and D. A. Mlynski. Neuronale plazierungsalgorithmen. Elektronik, (15):68{72,1991.[3305] HongJiang Zhang, Yihong Gong, C. Y. Low, and S. W. Smoliar. Image retrieval based on colorfeatures: an evaluation study. Proceedings of the SPIE|The International Society for Optical Engi-neering, 2606:212{20, 1995.[3306] Jiajun Zhang, M. O. Ahmad, and W. E. Lynch. Mean-gain-shape vector quantization using counter-propagation networks. In F. Gagnon, editor, 1995 Canadian Conference on Electrical and ComputerEngineering (Cat. No. 95TH8103), volume 1, pages 563{6, New York, NY, USA, 1995. IEEE.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 348[3307] Jing Zhang and Shunichiro Oe. Texture image segmentation method by usign pyramid linking andself-organizing neural network. In Nikola Kasabov, Robert Kozma, Kitty Ko, Robert O'Shea, GeorgeCoghill, and Tom Gedeon, editors, Progress in Connectionsist-Based Information Systems. Proceed-ings of the 1997 International Conference on Neural Information Processing and Intelligent Informa-tion Systems, volume 2, pages 1191{1194. Springer, Singapore, 1997.[3308] Jun Zhang. Dynamics and formation of self-organizing maps. Neural Computation, 3(1):54{66, 1991.[3309] Q. J. Zhang, Fang Wang, and M. S. Nakhla. A high-order temporal neural network for word recog-nition. In 1995 International Conference on Acoustics, Speech, and Signal Processing. ConferenceProceedings (Cat. No. 95CH35732), volume 5, pages 3343{6, New York, NY, USA, 1995. IEEE.[3310] Siyu Zhang, R. Ganesan, and T. S. Sankar. Self-organizing neural networks for automated machinerymonitoring systems. In A. A. Busnaina and R. Rangan, editors, Computers in Engineering|1995|and Proceedings of the 1995 Database Symposium. Presented at the 15th Annual International Com-puters in Engineering Conference the 9th Annual ASME Engineering Database Symposium, pages1001{9. ASME, New York, NY, USA, 1995.[3311] Siyu Zhang, R. Ganesan, and Yi Sun. A new self-organizing mapping algorithm for regression prob-lems. In Proc. WCNN'95, World Congress on Neural Networks, volume I, pages 747{755. INNS,1995.[3312] Siyu Zhang and T. S. Sankar. Machine condition identi�cation by SOM algorithm. In Proc. IMACSInt. Symp. on Signal Processing, Robotics and Neural Networks, pages 183{186, Lille, France, 1994.IMACS.[3313] Siyu Zhang. Function estimation for multiple indices trend analysis using self-organizing mapping.In ETFA '94. 1994 IEEE Symposium on Emerging Technologies and Factory Automation. (SEIKENSymposium). Novel Disciplines for the Next Century Proceedings (Cat. No. 94TH8000), pages 160{5,New York, NY, USA, 1994. IEEE.[3314] S. Zhang, R. Ganesan, and G. D. Xistris. Self-organising neural networks for automated machinerymonitoring systems. Mechanical Systems and Signal Processing, 10(5):517{32, 1996.[3315] Xuegong Zhang and Yanda Li. Self-organizing map as a new method for clustering and data analysis.In Proc. IJCNN-93, Int. Joint Conf. on Neural Networks, Nagoya, volume III, pages 2448{2451,Piscataway, NJ, 1993. IEEE Service Center.[3316] Yong Zhang, Kun Zhang, and Zhijun Han. Detection of tool breakage in turning operations byusing neural network. Proceedings of the SPIE|The International Society for Optical Engineering,2620:463{7, 1995.[3317] Zhongwei Zhang and S. Suthaharan. Neural networks in design and implementation of a neuro-fuzzycontroller. In M. Dale, A. Kowalczyk, R. Slaviero, and J. Szymanski, editors, Proceedings of the EighthAustralian Conference on Neural Networks (ACNN'97), pages 124{8. Telstra Res. Lab, Clayton, Vic., Australia, 1997.[3318] Z. P. Zhang, H. F. Chen, S. W. Ye, and J. W. Zhao. Comparison of the BP training algorithm andLVQ neural networks for e, mu, pi identi�cation. Nuclear Instruments & Methods in Physics Research,Section A [Accelerators, Spectrometers, Detectors and Associated Equipment], 379(2):271{5, 1996.[3319] Z. Zhang and S. Suthaharan. Neuro-fuzzy control and modeling in an adaptive information visualiza-tion system. In T. I. Stein, editor, Proceedings of the 1997 IEEE International Conference on ControlApplications (Cat. No. 97CH36055), pages 91{6. IEEE, New York, NY, USA, 1997.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 349[3320] Zuqiang Zhao. Integration of neural networks and hidden Markov models for continuous speechrecognition. In I. Aleksander and J. Taylor, editors, Arti�cial Neural Networks, 2, volume I, pages779{782, Amsterdam, Netherlands, 1992. North-Holland.[3321] Zuqiang Zhao. Weight distance display of Kohonen maps. In Fifth International Conference. NeuralNetworks and their Applications. NEURO NIMES 92, pages 611{20, Nanterre, France, 1992. EC2.[3322] Z. Zhao and C. G. Rowden. Use of Kohonen self-organising feature maps for HMM parameter smooth-ing in speech recognition. IEE Proc. F [Radar and Signal Processing], 139(6):385{390, December 1992.[3323] Z. Zhao and C. Rowden. Application of Kohonen self-organising feature maps to smoothing pa-rameters of hidden Markov models for speech recognition. In Second Int. Conf. on Arti�cial NeuralNetworks (Conf. Publ. No. 349), pages 175{179, London, UK, 1991. IEE.[3324] Z. Zhao. Improvements to Kohonen self-organising algorithm. Electronics Letters, 30(6):502{3, March1994.[3325] Hongbin Zha, T. Onitsuka, and T. Nagata. Self-organization based visuo-motor coordination fora real camera and manipulator system. In 1995 IEEE International Conference on Systems, Manand Cybernetics. Intelligent Systems for the 21st Century (Cat. No. 95CH3576-7), volume 4, pages3322{7, New York, NY, USA, 1995. IEEE.[3326] H. Zha, T. Onitsuka, and T. Nagata. Visual-motor coordination in unstructured environments: aself-organization approach. In R. Gill and C. S. Syan, editors, Proceedings of the Twelfth InternationalConference on CAD/CAM Robotics and Factories of the Future, pages 471{7. Middlesex Univ. Press,London, UK, 1996.[3327] Liu Zhengkai and Li Baoxin. An improvement on Kohonen's self-organizing model. Chinese Journalof Automation, 6(3):173{5, 1994.[3328] Wang Zheng-Zhi, Hu De-Wen, and Xiao Qi-Ying. Adaptive self-organizing neural network method fortracking problems of nonlinear dynamic systems. In 1994 IEEE International Conference on NeuralNetworks. IEEE World Congress on Computational Intelligence (Cat. No. 94CH3429-8), volume 5,pages 2793{6, New York, NY, USA, 1994. IEEE.[3329] Yi Zheng and J. F. Greenleaf. The e�ect of concave and convex weight adjustments on self-organizingmaps. IEEE Transactions on Neural Networks, 7(1):87{96, 1996.[3330] Y. Zheng, J. F. Greenleaf, and J. J. Gisvold. Reduction of breast biopsies with a modi�ed self-organizing map. IEEE Transactions on Neural Networks, 8(6):1386{96, 1997.[3331] Lijia Zhou and S. Franklin. ANN-TREE: a hybrid method for pattern recognition. Proceedings of theSPIE|The International Society for Optical Engineering, 1965:358{63, 1993.[3332] R. W. Zhou and C. Quek. POPFNN: a pseudo outer-product based fuzzy neural network. NeuralNetworks, 9(9):1569{81, 1996.[3333] X. Zhuang and Y. Huang. Optimal learning for Hop�eld associative memory. In Proc. 11th IAPRInt. Conf. on Pattern Recognition. Vol. II. Conf. B: Pattern Recognition Methodology and Systems,pages 397{400, Los Alamitos, CA, 1992. IEEE Comput. Soc. Press.[3334] Ce Zhu, Lihua Li, Cuntai Guan, and Zhenya He. A study of LVQ-based architectures for robust speechrecognition. In Proc. WCNN'93, World Congress on Neural Networks, volume IV, pages 177{180,Hillsdale, NJ, 1993. Lawrence Erlbaum.



Neural Computing Surveys 1, 102-350, 1998, http://www.icsi.berkeley.edu/~jagota/NCS 350[3335] Ce Zhu, Jun Wang, and Taijun Wang. Analysis of learning vector quantization algorithms for pat-tern classi�cation. In 1995 International Conference on Acoustics, Speech, and Signal Processing.Conference Proceedings (Cat. No. 95CH35732), volume 5, pages 3471{4. IEEE, New York, NY, USA,1995.[3336] F. Zia and C. Isik. Neuro-fuzzy control using self-organizing neural nets. In Proceedings of the ThirdIEEE Conference on Fuzzy Systems. IEEE World Congress on Computational Intelligence (Cat. No.94CH3430-6), volume 1, pages 70{5, New York, NY, USA, 1994. IEEE.[3337] Uwe R. Zimmer, Cornelia Fischer, and Ewald von Puttkamer. Navigation on topologic feature-maps.In Proc. 3rd Int. Conf. on Fuzzy Logic, Neural Nets and Soft Computing, pages 131{132, Iizuka,Japan, 1994. Fuzzy Logic Systems Institute.[3338] Zhang Ziping, Chen Hongfang, Ye Shuwei, and Zhao Jiawei. Identi�cation of e, mu , pi by neuralnetwork in bes. High Energy Physics and Nuclear Physics, 21(4):297{303, 1997.[3339] St�ephane Zrehen. Analyzing Kohonen maps with geometry. In Stan Gielen and Bert Kappen, edi-tors, Proc. ICANN'93, Int. Conf. on Arti�cial Neural Networks, pages 609{612, London, UK, 1993.Springer.[3340] S. Zrehen and F. Blayo. A geometric organization measure for Kohonen's map. In Fifth InternationalConference. Neural Networks and their Applications. NEURO NIMES 92, pages 603{10, Nanterre,France, 1992. EC2.[3341] J. Zupan, M. Novic, and I. Ruisanchez. Kohonen and counterpropagation arti�cial neural networksin analytical chemistry. Chemometrics and Intelligent Laboratory Systems, 38:1{23, 1997.[3342] J. Zupan. Areas where error backpropagation and Kohonen networks touch. Abstr. Pap. Amer.Chem. Soc., 214:27{29, 1997.[3343] H. Zuzan, J. A. Holbrook, P. T. Kim, and G. Harauz. Coordinate-free self-organising feature maps[biological macromolecules]. Ultramicroscopy, 68(3):201{14, 1997.


