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Tab.1 Interval standard on aircraft wake vortex s
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HA(H) 96 157 196
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Tab.2 Flight schedule table when n=6, k=1

(A= A3 BC A TS A
fi # 1(2=0) 1,2
P 2(Z=1) 1,2,3,6
i & 3(Z=0) 3,6
fir & 4(2=2) 3,5,6
fii & 5(2=0) 4,5
fii # 6(Z=3) 4,5
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Tab.3 Schedulable sequence table when n=20, k=2

& T 43 TS AL BEAR & (AL T 3 S A AL PEAR
i # 1(Z=0) 1,2,3 i 11(2=2) 8,9,10,11,12,13,14
' 2 (Z=) 1,3,4,5 i 12(2=2) 10,12,13,14
i & 3(Z=0) 1,3,4,5,6 i E 13(2=2) 13,14,15
{7 4(Z=0) 3,4,5,6,7 frE 14(2=2) 14,15,16
P 5(Z=1) 3,4,5,6,7 P 15(2=0) 15,16,17,18,19
i 6(Z=1) 4,5,6,7 fr ' 16(2=0) 15,16,17,18,19,20
i 7(Z=1) 6,7,8,9,11 i 17(2=0) 15,16,17,18,19,20
i # 8(Z=1) 7,8,9,10,11,12 i 18(Z=1) 16,17,18,19,20
fii & 9(Z=0) 8,9,10,11,12,13 i E 19(2=2) 17,18,19,20
fi'E 10(Z=0) 8,9,10,11,12,13,14 fir'E 20(Z=1) 20
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Tab.4 Aircraft sequencing test results (n=20.k=2)

TRALIE A H FCFS GC-ZCPS
i H PLT/s Hey ALT/s HEIR /s Hey ALT/s HEIR /s
1 1 95 1 95 0 2 99 0
2 2 99 2 252 153 1 159 64
3 1 184 3 312 128 3 255 71
4 1 299 4 408 109 4 351 52
5 3 549 5 604 55 5 549 0
6 3 588 6 686 98 6 631 43
7 3 589 7 768 179 7 713 124
8 1 618 8 828 210 10 782 36
9 1 721 9 924 203 8 842 224
10 2 746 10 1081 335 9 938 217
11 3 750 11 1212 462 11 1134 384
12 3 932 12 1294 362 12 1216 284
13 3 997 13 1376 379 13 1298 301
14 3 1015 14 1 458 443 14 1 380 365
15 2 1 055 15 1527 472 15 1 449 394
16 2 1107 16 1 596 489 17 1518 407
17 2 1111 17 1 665 554 16 1587 480
18 3 1112 18 1796 684 18 1718 606
19 3 1164 19 1878 714 19 1 800 636
20 3 1192 20 1 960 768 20 1882 690
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Tab.5 GC-ZCPS delay improvement rate for different flights and different k values
k=2 k=5 k=10
AL PEH
iE 17 R /s S R A3 5 %0 a7 R[] /s SiE IR P % iE 17 B[] /s R B 2%
n=20 23.558 20.8 19.957 18.44 20.697 21.9
n=40 39.104 19.4 41.046 25.8 42.673 28.1
n=60 62.930 19.5 61.909 24.6 61.561 21.2
n=80 81.898 25.2 82.428 25.6 96.561 20.5
n=100 100.368 25.2 106.619 38.5 103.193 323
n=200 264.250 20.9 249.98 239 233.105 25.6
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Fig.1 Convergence of AC-ZCPS algorithm
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Research on Flight Priority Scheduling Based on GC-ZCPS

Han Menglei,Zhou Xizhao

(School of Management, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract:In flight landing scheduling, the traditional flight scheduling strategy first—come—first service (FCFS)
always arranges the first aircraft to land first, and then lets the later aircraft wait to land, but ignores the fact that
the flights also have priority landing grade and different importance of flights in the waiting process with those
important or in emergency having landing priority. This paper introduced constrained position shift (ZCPS) with
different importance factors, combined with the improved ant colony algorithm and genetic algorithm (GC). The
elite retention strategy was adopted to divide the primary optimization result of the ant colony algorithm into two
communities and the genetic algorithm was used to obtain an optimized alignment in the actual operation. Simu
lation results show that the method is usually superior to the classical first—come—first—served service, and the
new method can save 19% ~ 38% of the time, effectively reducing the aircraft delay time.

Key words: air traffic management;flight landing scheduling; importance factor (Z); constrained position shift
(CPS); ant colony genetic algorithm (GC)
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The Design of Intelligent Photoelectric Contour of Expressway

Zhao Xiaojin, Zheng Changjiang, Zhang Xiaoli

(School of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract: The traffic accidents of expressway are frequent and serious, which pose a great threat to the personal
safety of freeway drivers. The function of the guidance device set up on the expressway is single, and the induc-
tive effect is not strong. Aiming at the above problems, a new type of intelligent photoelectric contour was de-
signed, which can carry out the function of traffic flow density warnings, traffic accident alarm and traffic guid-
ance in congested section of expressway. With the traffic accident dredging theory, the traffic density and the in-
fluence range of the accident would be calculated under the condition of road congestion or accident. Combined
with the level of highway service, flashing alarm for drivers in the range of accidents would be carried out which
can reduce the occurrence rate of secondary accidents effectively.

Key words: intelligent photoelectric contour; expressway ; traffic guidance; internet of things



