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An insertion algorithm for vehicle scheduling in

picking up and delivering customers to airport

KONG Yuan, TANG Jia-fu, DONG Gang, ZHANG Jun
(Key Laboratory of Integrated Automation of Process Industrial of MOE, Shenyang Liaoning 110004, China)

Abstract: According to the characteristics of free service in flight ticket sales, a vehicle routing problem (VRP) model
is proposed to describe the scheduling problem in picking up and delivering customers to airport. In this model, the
customers’ satisfaction is quantified by the time consumed in reaching the airport. The customers’ satisfaction and the
vehicles’ route are considered simultaneously as constraints. Then, a sequential cheapest insertion (CI) Heuristic based on
a new appraisal-factor is developed for determining this model. A lot of computational experiments are done and analyzed
to show the effectiveness of the proposed model and algorithm.
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Table 1 Comparison CW with CI
JE ik T
PR 80% 60%
CW CI CwW CI
W WHR)/s SUr il SeZef@ SFIfg whRl/s e wrial/s Sl Beef@ PIfg wrinl/s

40 420 04 375 419 386 42 377 04 356 402 372 4.2

60 530 1.7 444 499 467 85 523 1.7 425 491 449  10.0

80 881 4.7 658 792 719 11 826 4.7 629 728 676 12.8

100 890 115 821 917 848 16.1 865 114 800 906 822  19.1

120 1127 223 934 1061 969 18.1 1076 22.8 901 1020 941 215

140 1288 40.7 1136 1240 1168 243 1257 44 1093 1222 1147 272

160 1511 71.1 1358 1477 1401 28 1386 70.6 1307 1444 1361 309

180 1798 110 1526 1726 1595 345 1699 118 1456 1635 1530 352

200 1994 167 1672 1838 1753 39.1 1894 232 1597 1842 1678 40.8

220 2122 248 1892 2057 1974 43.0 2029 260 1832 2011 1927 438
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