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ABSTRACT ARTICLE INFO

With the gradual normalization of the COVID-19, unmanned delivery has grad- Keywords:

ually become an important contactless distribution method around China. In Unmanned vehicle;

this paper, we study the routing problem of unmanned vehicles considering Path flexibility;

path flexibility and the number of traffic lights in the road network to reduce Vehicle routing problem;

the complexity of road conditions faced by unmanned vehicles as much as pos- Genetic Algorithm (GA);

sible. We use Monte Carlo Tree Search algorithm to improve the Genetic Algo- Monte Carlo Tree Search algorithm

rithm to solve this problem, first use Monte Carlo Tree Search Algorithm to (MCTS);
compute the time-saving path between two nodes among multiple feasible COVID-19;
paths and then transfer the paths results to Genetic Algorithm to obtain the Pandemics
final sequence of the unmanned vehicles fleet. And the hybrid algorithm was
tested on the actual road network data around four hospitals in Beijing. The "
. . . : xclu@bjtu.edu.cn
results showed that compared with normal vehicle routing problem, consider-
ing path flexibility can save the delivery time, the more complex the road net- (Lu, X.C)
work composition, the better results could be obtained by the algorithm. Article history:
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POVZETEK

PODATKI O CLANKU

S postopno normalizacijo COVID-19 je dostava z avtonomnimi vozili vse po-
membnej$a metoda brezsti¢ne distribucije na Kitajskem. V tem prispevku
preucujemo problem usmerjanja avtonomnih vozil ob upostevanju prilagod-
ljivosti poti in Stevila semaforjev v cestnem omreZju, s ciljem zmanjSanja
zapletenosti cestnih razmer, s katerimi se soo¢ajo avtonomna vozila. Za izbolj-
Sanje genetskega algoritma za reSitev tega problema uporabimo algoritem
drevesnega preiskovanja Monte Carlo. Najprej uporabimo drevesno preisko-
vanje Monte Carlo za izrac¢un poti, ki prihrani ¢as med dvema vozliS¢ema pri
vec izvedljivih poteh, nato pa rezultate prenesemo v genetski algoritem, da
dobimo zaporedje flote avtonomnih vozil. Hibridni algoritem je bil preizkusen
na dejanskih podatkih o cestnem omrezju v okolici Stirih bolni$nic v Pekingu.
Rezultati so pokazali, da z upoStevanjem prilagodljivosti poti skrajSamo ¢as
dostave v primerjavi z obicajnim problemom usmerjanja vozil in da, bolj, kot
je zapletena sestava cestnega omreZja, boljse rezultate doseZe algoritem.

Kljucne besede:

Avtonomno vozilo;
Prilagodljivost poti;

Problem usmerjanja vozil;
Genetski algoritem (GA);
Drevesno preiskovanje Monte
Carlo (MCTS);

COVID 19;

Pandemija
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