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A path planning method for scrap recycling vehicles based on improved genetic 
algorithm

With the rapid development of e-commerce platforms and new products in China, however, the 
scrap products such as waste paper, used home appliances and scrap metals that come with them 
are accumulating in cities, affecting the environment and hygiene. Today, scrap collectors often 
drive electric tricycles aimlessly to carry out scrap collection. The vehicle path planning is a 
pressing problem in the recycling process of scrap products from user location points to sorting 
centers. In order to solve this problem and minimize the cost consumed in the recycling process, 
this paper solves and analyzes the actual problem based on an improved genetic algorithm, 
combined with GIS technology. Firstly, based on the characteristics of the scrap recycling 
process, the shortest path is solved based on GIS software, and then the spatial and distance 
information such as user location points and sorting points are combined to construct a GIS 
network to obtain the shortest path. Secondly, this paper establishes a vehicle path planning 
model for the sorting center considering factors such as actual scrap collectors' commuting and 
service time. Then, an improved and optimized genetic algorithm is designed, and then the model 
is solved. Finally, the solved optimal path of scrap collection is displayed in GIS software. In this 
paper, the effectiveness of the method is demonstrated by taking Guilin city as an example.

       
      

      
    

     
      

    
   
    

        
       

     
    

       
      

       
      

      
     

       
      

      
    

     
      

    
   
    

        
       

     
    

       
      

       
      

      
     

       
      

      
    

     
      

    
  

   
    

   
      

    
     

    
     

      
      

        
 

In recent years, the Chinese government has 
introduced a series of policies to help the management 
related to municipal waste. For example, in 2015, the 
National Development and Reform Commission and 
five other departments jointly issued the "Medium and 
Long-term Plan for the Construction of Renewable 
Resources Recycling System (2015-2020)", and 
pointed out that it encourages the active exploration of 
"Internet + recycling" models and ways. However, 
domestic waste recycling still has a lot of room for 
development.

Nowadays, online shopping has gradually become an 
integral part of people's daily life, and in the process, 
new products are constantly introduced. However, 
with this comes a large amount of packaging waste 
paper and waste materials generated from online 
shopping. At the same time, some discarded metals 
will also exist in some homes. More than 500 million 
tons of hazardous toxic waste are generated annually 
in electronic waste. Most users will choose to 
dispose of these directly as garbage because they are 
too troublesome, or for other reasons. Instead, they 
will not sort it and wait for the collectors to carry out 
door-to-door acquisition.

                
                    

              
     
                    

                     
         

   
                  

                  
                

        

    
                   

                  
            

           
        

        
       

        

 
 

 

 
 

In this section, the above method is applied to a simulation case in Guilin city. A total of 8 user points exist for waste 
home appliances, waste paper, and waste metals to be recycled, where No. 0 indicates the sorting center and No. 9 
indicates the location of the charging station. The locations of the sorting center, user points, and charging stations are 
marked on the map of Guilin city in GIS software, and the distance between any two points is calculated. The 
coordinates of each user point and other information in the EPSG:4326 coordinate system are shown in the table 
below, as well as the partial diagram to achieve the shortest path is shown in the figure.

Vehicle path planning is an important problem in the recycling process of waste products such as used home 
appliances.

               
                 

                  
                  

                   

Firstly, this paper analyzes the actual transportation 
conditions under waste recycling, establishes a vehicle 
route planning model, and studies the vehicle path 
problem with time windows. Secondly, the shortest path 
between two points is obtained through GIS, and the 
genetic algorithm is introduced to achieve more efficient 
search by improving the crossover operator and genetic 
operator, and the initial encoding is improved. Finally, 
the optimal path of the solved scrap collectors is 
displayed by GIS software. A simulation case in Guilin 
city proves the effectiveness of the method.


