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A demonstration method on the design elements of a flight deck
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Abstract: [ Objectives ] The idea of using the main dimensional factors of a carrier' hull to demonstrate a
flight deck's primary design parameters and mathematical models was proposed. [ Methods ] After analyz-
ing the design data of thirteen foreign large-middle sized aircraft carriers by virtue of the support vector ma-
chine regression (SVR) method and the RBF kernel function, the regression analysis model for predicting the
flight deck's primary design parameters was established, and the calculation arguments optimized by the simu-
lated annealing (SA) algorithm to improve the precision of the regression. To examine the performance of the
prediction model, the USS Kennedy (CV-67) was selected as the checking sample and the other twelve air-
craft carriers as the training samples. [ Results ]| By comparing the prediction model's regression results with
the actual design parameters of the USS Kennedy, it was found that the majority of the flight deck's primary
design parameters were excellent and precise predictions. On the other hand, the reasons for the few imprecise
predictions were provided in detail. [ Conclusions ] The work in this paper provides the necessary technical
support for the preliminary design of the aircraft carrier's flight deck.

Key words: aircraft carrier; flight deck; support vector machine regression; simulated annealing al-
gorithm; demonstration
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Table 1 Flight deck's design parameters of typical foreign large and middle aircraft carriers

P LRSS Ly/m Wi/ m Lyy/m W,q/m a /(%) f/m N
1 CV-41“HiEly" 5 (1969) 292.1 76.2 208.6 34.4 12.62 12.07 2
2 CV-59 “#E@ 3" =5 310.3 722 213.4 34.4 9.66 8.085 4
3 CV-64“ "5 319.1 725 233.2 34.4 11.33 12.24 4
4 CV-67“H Jeith” 5 3133 72.7 233.2 34.4 11 10.38 4
5 CVN-65“4ll” = 328.8 71.7 234.9 34.4 10.14 9.92 4
6 CVN-68“JE K% 5 332.8 76.4 242.43 34.4 9.05 8.88 4
7 CVN-78“4i%s" 5 335 77 242.3 34.4 9.18 7.34 4
8 RO9“EXKFT "5 242.8 52.1 1873 27.55 8.5 6.33 2
9 CVA-01 266.8 57.6 201.8 27.62 3 -10.29 2
10 CVF AL E" 5 278.5 69 212.2 34.7 9 6.127 2
11 R 261.5 64.4 198.1 27 8.5 7.56 2
12 PRI RT S 304.5 70 204.3 345 7 —2.455 2
13 ‘5 BRI S 321.7 75.6 230.4 35.4 9.5 8.58 4
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Table 2 The main dimensional factors of the hulls of typical foreign large and middle aircraft carriers

fiths L,/m W, /m Ty/m Dy/m Disps /t Dispy /t Vy/kn P,/hp
CV-41“ i " 5(1969) 274.3233 34.442 8 10.5157 25.603 5 45 000 62 614 33.03 212000
CV-59 “Ya3EHiks" 5 301.76 39.4213 10.287 1 29.667 6 61163 78 509 32.88 260 000
CV-64“ "5 301.76 39.4213 10.820 5 29.667 6 60 005 80 945 33.6 280 000
CV-67“# it 5 301.76 39.4213 10.769 7 29.6676 61 000 83 000 335 280 000
CVN-65“fll" 5 316.995 9 40.538 9 11.308 2 30.328 0 71277 89 084 35 280 000
CVN-68“Je k2" 5 316.9959 40.843 7 11.480 9 30.632 8 72 805 93 026 31.5 260 000
CVN-78“Hif§" 5 316.995 9 40.843 7 11.9 30.632 8 82 000 102 000 32 260 000
RO9“BF 7 f" 5 2333182 343 11 26.7 43340 53 060 315 153 000
CVA-01 271.3 40 9.5 25.6 53 000 63 000 30 135 000
CVF“BH AL E" S 263 39.6 10 25.6 55 000 65 000 25 96 000
“WEETT 238 315 8.5 25.7 36 000 40 600 25 85 000
PRI R 270 35.4 9.6 25.7 43000 58 500 29 210 000
‘G BEWR S 274 40 10.6 28.7 65 800 79 000 29.5 280 000
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Fig. 1 Parameters' optimization and inspection of the support vector machine regression model
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Table 3 The demonstration results of the SVR algorithm

SVRZH Ak 4 IRFEAIRTES,
TRAT R BT 2R WZIELOOIR % /% - -
& C o ShriE THARAE TR 1R 2%
Lg/m 5.26x10° 1971 16.97 3.634 313.33 318.297 8 —1.582
Wey/m 4.87x10" 60 138 98.65 7.353 72.78 72.506 5 —0.3854
L,y/m 2.53%10°¢ 27.94 4.715 2.995 233.22 226.858 3 —2.728
W,q/m 2.81x10” 81565 9.844 7.519 34.4 34.464 1 0.1865
a/(°) 2.97x10* 0.708 1 1.367 27.08 11 9.582 8 —12.88
t/m 2.23x10+ 1.127 1.430 60.19 10.386 7.5293 -27.50
N, 1.42x10°% 2.120 1.947 5.011 4 4.040 8 1.020
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