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Abstract: Flexible open and close management of sector airspace is one of the main methods to improve the utiliza-
tion of airspace. The full use of real-time airspace capacity and traffic flow information can provide early warning in-
formation for sector opening and closing, so as to improve the utilization of human resources and the ability to cope
with the huge fluctuation of flight flow in emergency. Based on Wickens' information processing and cognitive mod-
el, the relationship between attention resources and control workload is constructed. Based on the susceptible infect
ed recovered (SIR) model, the dynamic equations of attention resources and control workload are established. The
stability of the equation at the equilibrium point is proved by Lyapunov stability theorem. Based on this algorithm,
the opening and closing valve for sector operation is designed. Through numerical simulation, the evolution rules of
attention resources and residual workload of controllers are verified. The sector opening and closing valve can pro-
vide sector opening warning for large flow and capacity environment and predict the future workload of controllers.
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Table 2 Correlation table between the number of aircraft in

the sector and the workload of controllers

BRI B R/ TAERBHMEAE/ s KRR

R IE B B 1~8 393 70.43
FRMEKHE  9~11 472 30. 86
PR B 1180 F 900 3.23

2 R AR A T AR R kN

I="70.43N — 170.44 (N<38)

I=30.86N + 132.54 (8IN<11)

I=23.23N*+ 23.02N — 172.05 (11<N)
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Table 3 Parameter setting of controller attention resource

consumption model

=S e Hfi
1 LEE WA ao/s 7200
2 T AR S WIIRE T/ s 800
3 ENEIL VB £ N 4
4 TRATHEHE Ny /[ 22+ (15 min) 7] 10
5 A PATM Q 4
6 A W IR s 0.000 5
7 R AR S IATHB 0.005
8 5 R M A 2 A R N/ 14
9 BERR TR JIIHFELL 0.4
10 FRYGARAE G R 1
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Fig.4 Curve of controller’s attention resources change
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Fig.5 Residual command workload change curve
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Table 4 Parameter setting of controller’s attention resource

consumption model under sector separation condition

A2 2k Hfe
1 TR IR a/s 7 200
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5 B XA TRAT R A L 0.5
6 B X B RAT L A L my 0.5
7 B XA 2 0.5
8 B X B A fi L p, 0.5
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Fig. 6 Curve of controller’s attention resources change

PES

under the operation of sector opening and closing valve
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Fig.7 Variation curve of air residual work command load

under the operation of sector opening and closing valve
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