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Path planning of a meal delivery robot based on an
improved ant colony algorithm

CAI Jun, ZHONG Zhiyuan
(College of Automation, Chongqing University of Posts and Telecommunications, Chongqing 400065, China)

Abstract: The ant colony algorithm has advantages, such as good global ability, self-organization, and robustness, but
the conventional ant colony algorithm has several drawbacks. Herein, with the goal of addressing these drawbacks, in
the path planning problem, according to the conventional ant colony algorithm, the distance factor of the target point and
the guide element are added to the state transition formula to optimize the convergence of the ant colony algorithm in the
path planning and enhance the defect of local optimal point. On the vehicle routing problem with time window
(VRPTW), the ant colony algorithm and genetic algorithm are combined, and the customer time window width and ro-
bot waiting time are added to the state transition formula of the ant colony algorithm. The solution of the ant colony al-
gorithm is taken as the initial population of the genetic algorithm to enhance the quality of the initial solution of the ge-
netic algorithm, and subsequently, coding is conducted. The penalty function and fitness function violating the time win-
dow constraint and load are set. After the mutation and crossover operation of the conventional genetic algorithm, the
damage and repair gene operation is added to optimize the quality of each generation of new solutions. Simulations are
performed on the Solomon benchmark example, and the optimal solutions before and after enhancement of the al-
gorithm are compared to confirm the feasibility of the algorithm. To apply this to a real-world problem, the path plan-
ning problem in a simulative environment with obstacles and the VRPTW problem are joined using the enhanced al-
gorithm to solve the customer service delivery problem of the restaurant delivery robot.

Keywords: ant colony algorithm; genetic algorithm; state transition formula; fitness function; guiding element; local op-

timum; initial population; time window constraint; path planning
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