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Table 1 Input parameters of pilot model

parameter value
effective time delay 7 0.15s
“neuromotor” lag matrix T, dig([0.11,0.11])
observation signal-to noise ratio p, 20dB
control signal-to noise ratio p, 25dB
output weighting Q.. Q. dig([1,0,1,0])
control weighting matrix R, R, dig([1,1])
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Table 2 Calculation results of pilot model

parameter MP value
20% dig[ (0.1831,0.0245) |
40% dig[ (0.1824,0.0235) ]
F. 60% dig[ (0.1902,0.0225) ]
80% dig[ (0.2071,0.0215) ]
100% dig[ (0.2332,0.0205) ]
20% dig[ (0.2074,0.0144) ]
40% dig[ (0.1085,0.0129) ]
Fon 60% dig[ (0.1250,0.0128) ]
80% dig[ (0.1531,0.0128) ]
100% dig[ (0.1955,0.0127) ]
20% dig[ (0.0257,0.0153) ]
40% dig[ (0.0257,0.0152) ]
| 60% dig[ (0.0257,0.0152) ]
80% dig[ (0.0257,0.0151) ]
100% dig[ (0.0257,0.0151) ]
20% dig[ (0.0239,0.0150) ]
40% dig[ (0.0244,0.0150) ]
Fon 60% dig[ (0.0248,0.0151) ]
80% dig[ (0.0253,0.0151) ]
100% dig[ (0.0257,0.0151) ]
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Table 3 Comparison of RMS Error of touchdown points in

different principles with different recovery weights

Pilot Mean RMS Mean RMS
control MP error of error of error of error of
principle Xp Xp Yoy Yoy

20% 3.8112 5.6146
40% 3.9845 5.1803
a—hold  60% 2.9084 6.386 -0.5571 0.9233
80% 2.0167 4.0791 -0.3679 0.7583
100%  -0.3517 4.5986 0.0028 0.8261

-0.7027 0.9823
-0.7722 0.9085

20% 12.1435 4.9548 1.9066 0.8594
40% 8.9167 5.0914 1.9046 0.9122
V-hold 60% 5.8961 4.5506 1.9016 0.8207
80% 3.5036 4.1443 1.8094 0.8438
100%  0.1911 4.0306 1.8046 0.8059
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RESEARCH ON PILOTING PRINCIPLE IN CARRIER LANDING®

Liu Jia' Xiang Jinwu”"  Zhang Ying' Zhen Chong’
(1. Naval Aeronautical University, Yantai 264001, China)

(2.School of Aeronautic Science and Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract To improve the carrier aircraft landing accuracy in different recovery weights status, the pilot opera-
tion principles are investigated. Firstly, the landing control reference status is discussed, it shows that the maxi-
mum recovery weight trim status should set to be the reference status to avoid stall when fully loaded in recovery.
Then, the principle of “constant angle of attack” ( “ AOA-hold” for short) and “constant velocity” (“V-hold” for
short) are investigated through pilot-aircraft-environment close-loop simulation. It shows that in different weights
recovering , the principle “ AOA-hold” performs better than principle “V-hold”. In principle of “V-hold”, the
touchdown points are divergent and the touchdown dispersion of “AOA-hold” is concentrated in the safe landing
area. In “AOA-hold” controlling, the touchdown points are concentrated between —1.8 to 9.4 meters, while the
landing scope of “V-hold” is between —7.2 to 17 meters. Meanwhile, the main factors affecting the pilot opera-
tional principles are analyzed, it shows that,in principle of “AOA-hold” , the pilot not only keeps the glide path
steady by FLOLS lights tracking but also decreases the attitude error. Therefore, the principle of “AOA-hold”

performs more steady and accurate, but it still needs to be more tested and evaluated in real flight and simulation.

Key words carrier landing, pilot model, constant angle of attack, constant airspeed, optimal control,

piloting principle
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