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Application of grey prediction control in automatical
controlation of CO, laser

Lu Lan, Chen Qingming
(National Laboratory of Laser Technology, HUST, Wuhan, 430074)

Abstract: T he paper proposed a method to forecast the output power of CO; laser through the grey
prediction arithmetic based on the theory of grey system in order to control the output power in advance,
w hich is realized by C program with Yan Hua industry control computer to control confined discharge
excited 2k W transversx-flow CO; laser.
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Table I The prediction of the Ist running data of CO» laser

. . voltage current pressure actual pow er prediction
My (e (W) (W) o
0 905 2850 120 7398  1.500000e+ 02
1 910 2980 1.8 7425  3.900000c+ 02
2 911 3020 2.0 7438  5.000000e+ 02
3 g20 3000 2.00 7185  5.000000e+ 02
4 925 3100 2,40 7198  7.500000e+ 02
5 930 3170 2.60 7212 9.000000e+ 02  8.752769e+ 02 — 2.747006¢— 02
6 935 3250 3.0 7252 1.140000e+ 03 1.119892e+ 03  — 1.763862 e 02
7 940 3320 3.20 7278 1.270000e+ 03  1.435556 e+ 03 1.539812 e 01
8 950 3380 3.60 7332 1.500000e+ 03  1.539808 e+ 03  2.653900 e 02
9 955 3410 3.8 7358 1.560000e+ 03  1.759334 e+ 03 1.277784 e 01
10 1000 3510 4.10 7398  1.780000e+ 03  1.774878 e+ 03  — 2.877499 e 03
11 1020 3520 415 7451 1.800000e+ 03  1.964698 e+ 03  9.149883 e 02
12 1040 3530  4.20 7518  1.820000e+ 03  1.956751e+ 03  7.513803 e 02
13 1L 00 3540 4.0 7558  1.820000e+ 03  1.944126e+ 03  6.820089 o 02
14 1020 3560 4.2 7598  1.845000e+ 03  1.840184 e+ 03  — 2.610194 e 03
15 1040 3680  4.25 7638  1.843000e+ 03  1.855261 e+ 03  6.652630 e 03
16 1200 3700 4.3 7665  1.850000e+ 03  1.855611e+ 03  3.033164 e 03
17 1225 3600 4.40 7705  1.830000e+ 03  1.861559 e+ 03 1.724509 e 02
18 1240 3600  4.40 7731@ 1.820000e+ 03 1.832537¢+ 03  6.888694 e 03
19 1300 3620 440 7751  1.810000e+ 03  1.813645¢+ 03  2.013899 e 03

20 1320 3630 4.5 7771 1.820000e+ 03 1.795188 e+ 03  — 1.363290 e 02
21 1340 3630 4.5 7785  1.810000e+ 03 1.809999 e+ 03  — 3.834787 e 07
22 1400 3650 4.5 7811  1.810000e+ 03 1.810005e+ 03  2.941639 e 06
23 1420 3660  4.60 7838  1.820000e+ 03 1.810004 e+ 03  — 5.492259 e 03
24 1440 3650 4.5 7851  1.800000e+ 03  1.816000c+ 03  8.888889 e 03

25 1500 3680 4.5 7878  1.810000e+ 03  1.805016e+ 03  — 2.753395 e 03

26° 1520 3690 4.5 7891  1.800000c+ 03  1.805005e+ 03  2.780748 e 03

27 1540 3690 4.5 7905  1.816000e+ 03 1.795020 e+ 03  — 1.155307 e 02
28 1600 3700 4.5 7905  1.813000e+ 03  1.816026c+ 03  1.668869 e 03

2007 1620 3700 4.3 7918 1.804000e+ 03  1.816013e+ 03  6.659195 e 03

30 1640 3680 4.0 7665  1.822000e+ 03 1.810495e+ 03  — 6.314562 e 03
31 1700 3680 420 7705 1.811000e+ 03 1.816006 e+ 03  2.764385 e 03

32 1720 3680 4.3 7731 1.824000e+ 03 1.815501 e+ 03 — 4. 659400 e 03

average error= ;—stl error] i]1 = 2. 488347e— 02
% —adjust instrument in 15: 20~ 15: 40; * * —scavenge 160Pa in 16: 20~ 16: 40
, i=14 32 19 , ,
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