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Table I The parameter estimates and errors (g” =0.20%)

A t Q) &) Bu Bi Bai Bxn 8/ %

100 -0.527 92 -0.307 25 0.204 76 0.290 29 0.245 21 0. 406 15 84.373 70

200 -0.517 57 -0.276 46 0.197 16 0.297 21 0.252 04 0.410 71 83.597 26

300 —-0.534 53 -0.270 09 0.210 89 0.325 34 0.260 00 0.418 98 82.812 22

500 -0.564 99 -0.292 18 0. 196 35 0. 328 44 0.246 07 0.412 21 82.425 30

1. 00 1 000 -0.563 87 -0.270 28 0.178 41 0.319 11 0.251 68 0.424 76 81. 683 21
1 500 -0.571 20 —-0.269 48 0.167 49 0.315 67 0.248 01 0.424 72 81.360 19

2 000 -0.571 15 -0.258 06 0. 168 98 0.322 57 0.252 73 0.427 84 80. 952 46

2 500 -0.572 61 -0.253 08 0.170 14 0.327 13 0.253 14 0.428 03 80. 711 95

3 000 -0.576 23 -0.250 74 0.172 66 0.332 88 0.252 27 0. 427 65 80. 490 00

100 -0.599 44 -0.216 81 0. 24209 0.395 70 0.351 74 0.467 20 79.227 30

200 -0.563 13 -0.101 81 0. 183 45 0.364 23 0.338 13 0. 443 05 75.893 78

300 -0.717 87 -0.117 03 0.294 30 0. 508 98 0.320 17 0.413 27 71.370 90

500 —-0.705 90 0. 068 27 0. 094 64 0.399 47 0.171 07 0.307 90 63. 145 51

0.96 1 000 -1.119 81 0.238 17 0.074 72 0. 356 00 0.201 83 0.312 45 40. 760 56
1500 -1.359 91 0. 580 69 0. 086 94 0. 406 19 0.221 48 0.257 02 18. 698 21

2 000 -1.518 67 0.714 34 0.141 17 0.364 63 0.281 32 0.205 25 7. 137 06

2 500 -1.585 57 0.776 62 0. 127 65 0.307 26 0.255 52 0.172 63 1.952 85

3 000 -1.603 69 0.799 83 0.119 76 0.324 97 0.251 01 0. 178 60 0.453 79

100 -0.661 69 -0.003 95 0. 337 64 0.542 16 0.334 37 0.410 03 70. 103 55

200 -0.781 15 0.009 19 0. 157 41 0.361 75 0.324 51 0.378 12 62. 654 99

300 —-0.958 80 0.183 71 0.394 49 0. 595 03 0.247 64 0.284 14 52.714 78

500 -1.154 09 0.529 42 0.041 09 0.478 77 0. 101 44 0. 148 33 30. 876 86

0.90 1 000 -1.593 86 0.774 94 0. 100 36 0.314 77 0.271 71 0.172 78 2.284 36
1500 —-1.584 95 0.776 12 0.111 97 0. 354 08 0.262 80 0. 186 36 2.376 77

2 000 -1.600 44 0.786 05 0.117 88 0.322 62 0.261 27 0.173 49 1. 190 92

2 500 -1.616 22 0.812 71 0.151 92 0.285 79 0.264 61 0.246 79 4. 465 48

3 000 -1.592 81 0.776 87 0. 125 45 0.339 71 0. 255 29 0. 185 07 1.616 22

True values —-1.600 00 0. 800 00 0. 120 00 0. 324 00 0. 250 00 0. 186 00
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Stochastic gradient estimation algorithm for multiple-input
systems based on the output estimation

DING Feng'
1 School of Internet of Things Engineering, Jiangnan University, Wuxi 214122

Abstract For multiple-input single-output output-error systems,a difficulty is that the information vector in the i-
dentification model contains the unknown system outputs ( true outputs or noise-free outputs) ,thus the standard i-
dentification algorithm cannot be applied directly. This paper presents a stochastic gradient identification algorithm
based on the unknown output estimation. The basic idea is to replace the true output with the output estimate which
is predicted/estimated by the estimated model,and also to compute the system parameter estimates by using the out-
put estimates. Convergence of the proposed algorithm is studied and a simulation example is provided.

Key words system identification ; recursive identification ; parameter estimation ; stochastic gradient ; multi-innova-

tion identification ;multivariable systems





