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Research on Xi’an Terminal Sector Optimization
Based on Controller Workload
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Abstract; If the difference of the workload in a sector is too big, the aitspace capacity will be limited, which will
adversely affect the flight safety and airspace utilization. In order to improve the sector capacity, relieve air traf-
fic pressure, the method of the Xi’an terminal sector capacity evaluation and optimization base on controller
workload is constructed. Measuring the controller workload by the statistical analysis of the radar data, the
comprehensive value of the controller workload, which accords with the Xi’an terminal workload, can be calcu-
lated. Then the Voronoi diagram is founded using computational geometry. According to the principle of bal-
anced sector load regulation, and some actual constraints, applying genetic algorithm in terminal control air-
space, the optimal design of sector structure can be achieved. Through sector optimization, the capacity of the

terminal area of Xi’an is enhanced, the sectors of the control load is balanced, and good results are achieved.
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Fig.1 Flow chart of genetic algorithm
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Fig.2 Plane graph of Xi’an terminal sector
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Table 1 Integrated value of controller workload

FHlES S&6E BHES S&1E
HHBREL /s 17.5 | ERMEEHRZ/s  16.8
REHS/s 15.1 BEHFTIES /s 17.3
HEHS/s 9.4 BHRBKR/s 18.1
fiEIES /s 8.2 BHBZRS/s 17.7
F/HIHS/s 17.8 || HALCGE @R /s 8.2
BEHERS/s 14. 4




296

= TR#ARE

®8H

i 1B BT & L% X B g /N B (14: 00~
14:59) BB M TR EMZIE S REmFE 2~

EI3PA.

#2 14:00~14:59 #HEH A G
Table 2 14:00~14:59 arrival order statistics

L N0/
brini el B K B R WMBRBER  ANRR wWOR W OE  ERET EMDER OB X
SHX (X1€ 9D 11 11 25 60 33 0 8 11
NSH (X1€ 9D 8 8 20 40 24 0 3 8
HO 025k ) 8 8 24 48 24 0 15 8
LOVRA 02C4h D 5 5 10 30 15 0 9 5
4L (HO.LOVRA) 05D 13 13 13 15 26 0 8 13
7 (SHX.NSH) 05 ) 19 19 19 38 38 0 10 19
4L (HO.LOVRA) 05(H M) 13 13 26 30 13 13 5 13
7 (SHX.NSH) 05 ) 19 19 38 40 19 19 8 19
3 14:00~14.59 BEHELSEI
Table 3 14:00~14:59 departure order statistics
L N0/
fxc vl B K MIRBE R VAR wWOR EshiER B =
1t (TEBIB.NUGLA) 04 Fi 8 8 16 8 8
" (TUTND) 04 i 14 0 28 14 14
1t (TEBIB.NUGLA) 02 Fi 8 16 16 4 8
" (TUTND) 03 i 14 7 30 7 14

MEZ~RITHUEH: HREE TEREH
15 484.8 5,01 j§ ~05 BB &l A MK KA
3624.4,3157.9,4 101. 8,1 812. 8 fil 2 787.9 s,
RARRZEB AW EZERK;03 HHAEL S
BB 70% , B I BT X AR K E
I

BEIT

M DORATASK J5 ¥, FI i & /b — R JR
9 [0 052 3 5 B R BRA) T 3 T 7R R 4 fE
80 70 B B A 25 88 SR IRVE A B K I B, 19 B B X
BN RREBER., MAMEX AR 54 32
W BT 2 AT B XA A0 DA R R SRR
R EE ST

3.3 BEAEEREAMBERNMRL

HARBEADBIRXOBE ARG
MM MATLAB %%, LIRS X W E Z B A BAn R

3.2

XEE L EREBFRK Voronoi B, INE 3 i &
Ja A i X B HI A8 Bin . 5 R R B R #ELT
R, BB Z JE B DB IE . R A5 2
AL G B X, I 4 B

300

1 1 J
100 150 200
P 25 /km

1
0 50

&3 VHZELMEX Voronoi B

Fig. 3 Xi’an terminal area Voronoi diagram
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Fig.4 Xi’an terminal sector after optimization
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