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Modeling and forecasting for surface temperature in
a Nanhai warship by using system modeling method

CHEN Yong-gang, ZHOU Xiao-dong, SHEN Tong-sheng

(Department of Control Engineering, Yantai Naval Aeronautical Engineering Institute, Yantai 264001, China)

Abstract; This paper introduces the dynamic data system modeling method and conditional
mathematical expectation predicting method. Using the improved system modeling method, the
paper studies the model of the surface temperature of a Nanhai warship and verifies the model’s va-
lidity. Based on the adaptability test of the model, we can draw the conclusions that the ARMA
(6,5)model is most suitable for the surface temperature in a Nanhai warship and the model is sta-
ble. Then using the conditional mathematical expectation predicting method, the paper does the
simple prediction through the ARMA(6,5) model. The predicting result is rather satisfying. All
the modeling and predicting procedures are realized by MATLAB software. The result shows that
the methods are simple and easy to be applied to practice.
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Py ARMA(2,1) ARMA (3,2) ARMA (4,3) ARMA (5,4) ARMA (6,5)
#1 1. 2855 ~ 1. 5879 0. 35908 ~ 0. 85425 — 0. 4276 ~ 1. 9313 0. 93064 ~ 1. 2593 0.96118 ~ 1. 7172
$  — 0.59063 ~— 0.30181  0.37986 ~ 1.0211 — 1.0352 ~ 1.3664 — 0.45281 ~— 0.046321 — 0.84301 ~— 0.14122
$s — 0.51496 ~— 0.13346 — 0.91354 ~1.5911 — 0.69001 ~— 0. 28313 — 0. 35767 ~ 0.13088
b — 0.73735 ~ 0.19444 0. 68896 ~ 1. 0762 0. 50638 ~ 0. 99707
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&, 0.53356 —~ (. 91061 — (0, 62804 ~ 1.0592 — 0.14683 ~ 0.055147 — 0. 23977 ~ 0. 12634
6 —~ 0.57002 ~ 1. 2699 — 0.73382 ~— 0.53701 — 0.47251 ~— 0. 14971
8, 0. 63967 ~ 0. 87308 0.61115 ~ 1. 0274
g, — 0.83699 ~— 0. 23631
W px  19.017 ~ 26. 083 18. 633 ~ 26. 097 19. 849 ~ 24. 646 18. 831 ~ 26. 165 19. 194 ~ 25.56
RSS 1386. 4 1370. 6 1381.1 1295. 2 1276
x2 { 126.77 120. 66 127. 77 116. 37 105. 97
FR® 2. 0653 5.1659 6. 1585 2.5536 1. 4372
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0 ] ¢ ' 20 - — —
1 0. 62714 t + 1 24 21. 212 + 3. 6646 —
2 0. 40448 t + 2 24 21.411 + 4. 3256 23. 159
3 0. 43076 t + 3 24 22. 284 + 4.5725 23. 411
4 ~ 0.23916 t + 4 24 22. 785 + 4. 8374 23. 987
5 0. 13599 t +5 24 22. 667 + 4. 9161 23. 334
6 0. 15947 t + 6 24 21. 938 + 4. 9413 22. 318
7 0. 33246 t 4 7 - 24 21. 937 + 4.9758 22. 382
8 0. 30083 t + 8 24 21. 954 + 5.1227 22. 881
9 0. 28338 t + 9 24 21. 873 + 5. 2400 22. 712
10 0. 28842 t + 10 24 21. 533 + 5. 3419 22.323
11 0. 37149 ¢ + 11 24 21. 746 + 5. 4455 22. 550
12 0. 30681 t + 12 24 21. 910 + 5. 6131 22. 946
13 0. 26884 t + 13 24 21. 987 + 5. 7246 22. 843
14 0. 24704 t + 14 24 21. 813 + 5. 8087 22. 563
15 0. 29417 t + 15 25 21. 966 + 5. 8789 22. 655
16 0. 2482 t + 16 24 22. 028 + 5. 9769 22. 848
17 0. 23322 t + 17 24 22. 050 + 6. 0457 22. 742
18 0. 22197 (418 24 21. 899 + 6. 1058 22. 549
19 0. 25912 t + 19 24 21. 989 + 6. 1598 22. 608
20 0. 22822 t + 20 24 22. 011 + 6. 2325 22. 734
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