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Dynamic Departure Sequencing Based on Branch and Bound Algorithm
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Abstract ; Departure sequencing is an effective means to expedite terminal air traffic flow, improve depar-

ture punctuality and alleviate controllers’ workload. The framework for dynamic sequencing is built

based on receding horizon control (RHC) strategy. And through the branch and bound algorithm, tar-

get takeoff time (TTOT) is optimized within the sequencing window. Furthermore, target start-up ap-

proval time (TSAT) is obtained depending on the amendment of taxi-out time so as to provide the deci-

sion support for tower controller. Taking ZSPD airport as an example for simulation, the result indi-

cates that the proposed algorithm can realize decision support for controllers (providing TTOT &

TSAT), enhance the runway departure capacity, and reduce the departure delay.

Key words: transportation planning; departure sequencing; sliding time window; branch and bound al-

gorithm; decision support
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Fig. 1 Diagram of aircraft departure operation
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Tab.1 Separation standards of wake vortex
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Tab.2 Estimated taxi-out time in ZSPD min
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Fig. 3 Flowchart of dynamic departure sequencing
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Fig. 6 Schematic diagram of simulation results
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Tab.3 Schematic table of partial simulation results

o , Falg 7y 3 S FCFS
S Pty i EOBT ETOT .

iR TTOT TSAT TTOT TSAT
1 CSN6374  A320 07:39:15 08:00:00 34 08:00:00 07:39:15 08:00:00 07:39:15
2 CSH9123 B738 07:39:15 08:00:00 34 08:03:00 07:42:15 08:03:00 07:42.15
3 DKH1231 A320 07:44:15 08:05:00 35R 08:05:00 07:44:15 08:05:00 07:44.15
4 DKH1189 A320 07:44:15 08:05:00 34 08:05:00 07:44:15 08:05:00 07:44.15
5 CQHS8833 A320 07:50:51 08:10:00 34 08:11:14 07:52:05 08:10:00 07:52:05
6 CSH9171  B738  07:50:51 08:10:00 34 08:10:00 07:50:51 08:11:14 07:50:51
7 DKH1163 A320 07:50:51 08:10:00 34 08:13:00 07:53:51 08:14:14 07:53:51
8 CSH9147  B738  07:55:.51 08:15:00 35R 08:15:00 07:55:51 08:15:00 07:55:51
9 CSH9177  B738  07:55:.51 08:15:00 34 08:16:00 07:56:51 08:17:14 07:56:51
10 CCA1216 A321 08:01:16 08:20:00 35R 08:20:00 08:01:16 08:20:00 08:01:16
11 DKHI1221 A320 08:01:16 08:20:00 35R 08:21:14 08:02:30 08:21:14 08:02:30
12 CPA3257 B744  08:01:16 08:20:00 34 08:20:00 08:01:16 08:20:00 08:01:16
13 CCA1258 A320 08:01:16 08:20:00 35R 08:23:00 08:04:16 08:23:00 08:04:16
14 SIA827 B772  08:01:16 08:20:00 35R 08:24:14 08:05:30 08:24:14 08:05:30
15 HDA871  A321 08:06:16 08:25:00 34 08:25:00 08:06:16 08:25:00 08:06:16
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