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Tab.1 Characteristic vector of cylinder vibration and vibration signal under different working conditions
[ VLR 21 IR {5 5 = BB ARAL JEPLIE {5 5 IMF ge &t 5 L
(@b + Prawe s Py ) (E.. E,. H») T
1 (10%,0.4,0.5) (—0.808 2,105.181 7,143.971 5) (0.186 4,0.352 7,0.261 1,0.113 6,0.053 9,0.032 3)
2 (10%,0.6,0.7) (—0.753 9,102.413 6,131.156 4) (0.175 8,0. 381 3,0.236 2,0.101 7,0.062 7,0.024 5)
3 (10%,0.8,0.9) (—0.831 7,100. 852 7,140.528 4) (0.149 2,0. 360 8,0.274 4,0.098 3,0.056 5,0.029 4)
4 (10%,1.0,0.6) (—0.850 2,103.472 1,156.257 1) (0.163 4,0.379 4,0.296 1,0.126 8,0.041 2,0.031 7)
5 (10%,1.2,0.8) (—0.816 3,107.147 9,144.984) (0.159 7,0.349 1,0.284 3,0.108 6,0.047 6,0.038 4)
11 (20%,0.4,0.9) (—0.924 8,81.267 1,114.583)  (0.218 7,0. 338 6,0.246 7,0.146 1,0.098 4,0.041 2)
12 (20%,0.6,0.6) (—0.881 3,82.364 7,112.872 1) (0.236 3,0.321 8,0.253 2,0.168 4,0.083 2,0.035 6)
13 (20%,0.8,0.8) (—0.893 2,80.528 4,115. 548 1) (0. 241 8,0. 346 8,0.261 9,0.153 7,0.104 7,0.033 7)
14 (20%,1.0,0.5) (—0.915 8,84.918 7,118.374) (0. 229 6,0.350 8,0.257 4,0.183 6,0.098 1,0.043 &)
15 (20%,1.2,0.7) (—0.938 7,85.147 3,116.158 6) (0.253 7,0.361 1,0.231 7,0.175 9,0.093 5,0.02 91)
21 (30%,0.4,0.8) (—0.492 2,69. 285 7,98.621 7)  (0.369 5,0.286 2,0.148 7,0.071 3,0.108 7,0.019 5)
22 (30%,0.6,0.5) (—0.513 7,71.174 3,85.485 9)  (0.358 4,0. 249 5,0.162 8,0.069 4,0.097 4,0.01 64)
23 (30%,0.8,0.7) (—0.481 4,66.890 2,91.294 1) (0.394 2,0.254 3,0.175 6,0.039 4,0.118 9,0.017 6)
24 (30%,1.0,0.9) (—0.458 1,64.351 4,74.351 5) (0.386 1,0.273 9,0.182 7,0.042 6,0.105 8,0.018 4)
25 (30%,1.2,0.6) (—0.487 3,62.531 9,81.217 3) (0. 364 3,0.268 3,0.159 7,0.034 6,0.125 5,0.020 6)
31 (40%,0.4,0.7) (—0.4315,51.684 7,79.368 4) (0.318 5,0.218 7,0.270 6,0.131 7,0.075 1,0.025 7)
32 (40%,0.6,0.9) (—0.428 9,53.584 1,78.318 5)  (0.336 1,0.241 6,0.294 8,0.125 8,0.086 2,0.023 8)
33 (40%,0.8,0.6) (—0.419 7,52.687 3,76.359 1)  (0.327 4,0.228 1,0. 265 5,0.140 9,0.063 4,0.028 3)
34 (40%,1.0,0.8) (—0.437 4,55.981 4,77.582 9) (0.348 1,0.239 4,0.283 6,0.157 2,0.091 4,0.030 3)
35 (40%,1.2,0.5) (—0.401 9,54.863 7,80.731 7)  (0.339 5,0.208 3,0.274 2,0.146 2,0.081 3,0.021 7)
41 (50% ,0.4,0.6) (—0.381 6,36.259 4,71.154 8  (0.267 5,0.401 8,0.096 3,0.193 7,0.024 8,0.038 4)
42 (50%,0.6,0.8) (—0.3757,32.104 6,75.379 1)  (0.284 3,0.393 1,0.108 4,0.176 4,0.025 1,0.039 1)
43 (50%,0.8,0.5) (—0.417 4,30. 384 2,66.315 7) (0.291 8,0.373 9,0.116 4,0.204 7,0.023 5,0.032 7)
44 (50%,1.0,0.7) (—0.3517,33.602 4,64.683 1) (0.278 2,0.386 9,0.128 7,0.185 3,0.026 4,0.036 2)
45 (50%,1.2,0.9) (—0.451 2,34.831 4,68.164 2) (0.269 7,0.3651,0.137 7,0.193 1,0.031 6,0.040 5)
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Fig. 8 Comparison of predicted and actual values of test

sample mill load parameters
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Fig. 9 Comparison of error bars of prediction results of

three kinds of mill load soft measurement models
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Tab.2 Prediction error and average relative change value of
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