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Absrtact. With the rapid development of computer network technology, establishing an efficient 
logistics distribution route has become a problem that must be solved to accelerate urban 
development. However, as China's distribution industry is still in its infancy, there is still a lack of 
research on urban logistics distribution path planning, operation, management and distribution 
information system in the new era of computer network technology. From the perspective of project 
research and literature review, people are gradually expanding and deepening the research on each 
subsystem, but from the whole process and overall situation, there are few theoretical methods to 
optimize urban logistics distribution path based on computer network technology, which is also an 
urgent problem to be solved in the process of urban logistics distribution development in China. 
Therefore, this paper studies this problem. Aiming at the optimization of urban logistics distribution 
routing based on computer network technology, the corresponding mathematical model is 
established and improved on the basis of the classical algorithm of traditional logistics distribution 
routing optimization-genetic algorithm. The algorithm designs a selective partial matching 
crossover operator and selective inverted mutation operator. The search speed of the optimal 
solution is quicker, so that the shortest circuit can be obtained more quickly. Combined with the 
actual geographical environment of the city, the optimal route of logistics distribution can be 
obtained. The validity and superiority of the model are demonstrated by examples and simulation 
analysis.          

1. Introduction             
In recent years, with the rapid development of urban economy, urban problems have become 
increasingly prominent. Urban problems include many aspects, such as urban development 
positioning, urban economic structure and development, urban size, urban infrastructure planning, 
urban population growth, urban environmental protection, resource development, residential space, 
urban logistics path planning. Delineation, etc. Among them, problems related to logistics, 
including traffic jams, traffic accidents, vehicle exhaust pollution and noise pollution, have become 
major problems that hinder the development of urban economy and affect the normal life of 
residents. The so-called logistics distribution is the process of delivering the matched goods to the 
consignee after storage, sorting, processing and distribution at the distribution nodes (warehouses, 
stores, freight stations, distribution centers, etc.) in accordance with the user's order requirements 
and distribution plans. Urban logistics distribution refers to the distribution business activities 
carried out within the city. The service objects of urban logistics distribution routes can be classified 
as: government, industry, commerce, agriculture, mass customers, that is, B to G, B to B, B to C [1].             

Urban logistics distribution has changed from "fewer varieties, large quantities, fewer batches, 
long cycle" to "multi-varieties, small batches, multi-batches, short cycle" with the change of 
customer demand. Because the city is generally in the economic mileage of automobile 
transportation, this kind of distribution is often realized by automobile. With the further acceleration 
of urbanization in China, no matter from the perspective of urban economic development, or from 
the perspective of urban spatial structure, urban transportation layout and urban infrastructure 
construction, every city is facing a problem of transforming the original logistics distribution path 
and building a new logistics distribution path. This is the problem. Reasons for the optimization of 
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urban logistics distribution routes. Vehicle Routing Problem (VRP) was first proposed by Dantzig 
and Ramser in 1959, and the corresponding algorithm was designed to solve this kind of problem. It 
soon attracted attention in academia and became a hot issue in operational research and other fields 
at that time. After more than half a century of research by foreign scholars and experts, we have 
achieved fruitful research results on the vehicle routing problem of logistics distribution, and have 
made related extended research on the basis of this problem. The research on vehicle routing 
problem in China started late, and there is a certain gap compared with developed countries. With 
the development of economic globalization, the demand of customers for the quantity and types of 
goods is increasing, which makes the importance of logistics distribution route optimization 
increasingly significant [2]. In recent years, China has made remarkable achievements in the 
research of vehicle routing problem, which has narrowed the gap with developed countries to a 
certain extent. Table 1 summarizes the development process and achievements of various experts 
and scholars on vehicle routing problem in China. 

 
Table 1  Development Achievements of Urban Logistics Vehicle Distribution Path in China 

time Researcher  Research findings  
1985  Liu Jin et al.  A new heuristic double optimization algorithm is used for vehicle 

routing problem, and the effectiveness of the algorithm is verified.  
1987  Xu Yiwen  On the basis of Clarke and other heuristic algorithms, a better improved 

algorithm is proposed. 
1989  Guo Yaohuang  A solution method for multi-vehicle routing problem is proposed. 
1994  Guo Yaohuang  The first monograph on vehicle routing problem in China, Vehicle 

Optimal Scheduling, was published.  
2002   Tang Kun The genetic algorithm is used to prove its excellent performance in 

solving vehicle routing problem.   
2006  Lang Maoxiang   In the research of vehicle routing problem in multi-distribution centers, a 

two-stage algorithm is designed.   
2008  Zhang Jianyong et 

al. 
Consider the vehicle routing problem with customer preference in 
dynamic environment.   

2010  Yang Li In the research of logistics route optimization, a hierarchical two-way 
integration algorithm is proposed based on dynamic traffic information. 

2013  Yang Yan  Based on the complex urban traffic network, an optimal path search 
algorithm considering turning time is proposed.   

2013   Li Yanfeng et al. This paper studies the vehicle routing optimization problem of urban 
dynamic traffic network in time-varying environment, proposes a 
solution method combining the initial route arrangement with the 
real-time route adjustment, and introduces the strategy of updating the 
distribution route at key points in view of sudden traffic congestion.   

2014   Li Yanfeng et al. To solve the vehicle routing problem in dynamic network with real-time 
traffic information, Dynasearch algorithm is used to adjust the route.  

2014  Sun Yi Considering the constraints of vehicle loading capacity, time-varying 
function description and time solution of speed on different road types, 
and each distribution point contains its own business time window 
constraints, a realistic problem model is proposed. On the basis of ant 
colony algorithm and genetic algorithm, the algorithm is improved 
separately, and then the problem model is solved by combining the two 
methods.   

2015 Wang Kun According to the characteristics of urban distribution, a mathematical 
model of TDVRPTW problem is proposed, and a fuzzy clustering 
algorithm for solving artificial bee colony problem is designed. 

 
It can be seen that the research of logistics distribution routing optimization has achieved fruitful 

results, but with the arrival of the new era, logistics distribution presents new characteristics. 
Modern logistics presents the characteristics of multiple batches, small batches and changeable 
orders, and the impact of urban traffic network on logistics distribution is becoming increasingly 
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prominent, which will be the new problems and challenges faced by logistics distribution 
enterprises [3]. However, there are still some deficiencies in the current research on the 
optimization of urban logistics distribution routes, which need to be further explored and studied. 
This paper seizes the characteristics of urban logistics distribution under the dynamic traffic 
network environment, constructs a more realistic theoretical model, optimizes the solution 
algorithm, and finds out the effective solution to urban objects under the complex traffic 
environment. The methods of difficult distribution and inefficient distribution make them more 
practical, thus providing more efficient, intensive and dynamic logistics distribution scheme for 
logistics distribution enterprises.             

2. Method             
Document survey method: By using literature survey method, this paper collects, collates, analyses 
and discusses the related literature on the topic of urban logistics distribution route optimization 
model, so as to understand its current situation, determine the research object, and carry out 
research on the development and change of the research object in this period. Based on the real 
situation of the original literature, referring to the research results and experience of predecessors 
and others, through reasoning and analysis, we can further understand the hot spots and academic 
frontiers of foreign research, deepen the connotation of the urban logistics distribution route 
optimization model, and complete the literature review and theoretical summary [4]. Through the 
investigation of literature to obtain information, so as to comprehensively and accurately understand 
the phenomenon, characteristics and ways of urban logistics distribution path development. 
Through literature review, we can understand the current research status of urban logistics 
distribution routes, which proves that there are a series of problems and shortcomings in logistics in 
China, and study the corresponding reform for a series of problems and shortcomings. It also 
preserves the relevant documents, collects the documents related to the research topics, and reflects 
the contemporary cultural activities, people, affairs and theories. _             

Network survey method: data collection and survey statistics of national websites and related 
websites. By systematically searching for the innovative development and latest achievements of 
the optimization model of urban logistics distribution path, this paper synthesizes and summarizes a 
large amount of data collected, and analyzes the opportunities and challenges of urban logistics 
distribution path combined with theory. Based on the content presented by the websites of 
universities and libraries, information is collected, recorded, collated and analyzed. Use the Internet 
to understand and master the current situation of urban logistics distribution route optimization 
model. Provide basic data for the study of this paper.             

Comparative analysis method: comparative analysis method, also known as comparative analysis 
method, is to compare objective things in order to understand the nature and laws of things and 
make a correct evaluation [5]. This paper mainly compares the results of the traditional urban 
logistics model and the modern urban logistics distribution route optimization model, compares the 
different aspects of services, summarizes the similarities and differences between them, and 
analyses the advantages and disadvantages between them. To further carry out comparative research 
on the content, characteristics and modes of services; to study the current situation of urban logistics 
distribution route optimization model, to compare and analyze the existing problems and causes of 
traditional urban logistics model, and to learn from the modern urban logistics distribution route 
optimization model.             
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Table 2  Comparison of Traditional Urban Logistics Model and Modern Urban Logistics 
Distribution Route Optimization Model 

 Modern City Logistics Distribution Traditional City Logistics 
Distribution 

economic 
system 

Long-term development Short-term development 
Synergistic Development of Demand 
and Supply  

Demand-driven  

Constituent Elements in Resource and 
Environment System  

Extrasystem Elements of 
Resources and Environment 

Emphasis on "Soft Environment" and 
"Hard Environment"  

Attaching Importance to the 
Construction of Hardware 
Infrastructure  

Social 
resource 
system 

New energy sources such as solar 
energy and electric energy 

Petrochemical energy mainly  

Emphasis on Energy Conservation and 
Environmental Protection 

Emphasis on economic interests 

Technology-intensive Labour-intensive  
Equal sharing   Egoism 

 
environmen
tal system 

Internalization of Environmental 
External Cost  

Environmental impact 
externalization environment 

Harmonious Development of Man and 
Environment 

Sacrificing Environmental 
Benefit System  

Sensitivity to environmental impact  Lack of Attention to 
Environmental Impact  

 
Questionnaire survey. The paper questionnaires are distributed randomly to the self-study areas 

of libraries, the self-study classrooms of colleges, teachers'offices and students' dormitories in 
Colleges and universities. The electronic questionnaires are published on the professional survey 
platform "Questionnaire Star", and the questionnaire links are pushed through micro-mail, QQ 
platform and group e-mail. Or send questionnaires to social workers, fill them in on the spot and 
collect them on the spot. Interested Internet users can be sent by e-mail.             

3. Experiments             
Before analyzing the data model, we need to define the target system of urban logistics distribution 
path. This paper establishes the objective system of urban logistics distribution route with two 
objectives of punctual arrival and the lowest total cost: (1) punctual arrival. That is to say, according 
to the time period required by customers, delivery on time can improve the quality of logistics 
service. Because when customers customize products for their specific needs, they often stipulate 
the arrival time of goods and require timely delivery. Therefore, it is considered as the primary goal 
of this logistics path to arrange distribution reasonably so that goods can be delivered to customers 
on time in an economical and fast way. (2) The total cost is the lowest. In order to achieve profit, 
logistics enterprises must optimize transportation plan and seek the lowest total cost. These two 
goals are independent and have complex internal relations. Therefore, urban logistics distribution 
problem is a multi-objective integer programming problem. In terms of the importance of path 
objectives, the most important thing is to arrive on time, followed by the goal of the lowest total 
cost.             

Urban logistics distribution route includes several planning problems, such as choosing 
distribution center, choosing transportation vehicles, determining vehicle loading, choosing driving 
route, and determining departure time. Therefore, when solving these problems, we adopt the idea 
of divide and conquer. That is to say, the whole path is decomposed into several sub-problems. First, 
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the solution of each sub-problem is considered, then the integrity of the problem is considered, and 
then the solution of the problem is obtained by synthesizing. In order to simplify, the routing 
problem studied in this paper is usually decomposed into two sub-problems: one is the allocation 
sub-problem of distribution centers, the other is the vehicle scheduling sub-problem. The 
sub-problem of distribution center refers to the problem of choosing the distribution center of goods, 
which asks all customer points to assign to the distribution center (that is, to determine which 
distribution center the customer should belong to); the sub-problem of vehicle arrangement is to 
arrange the vehicles of each selected distribution center further on the basis of the sub-problem of 
selecting distribution center. Vehicle problem. This includes deciding which vehicles will be used in 
each distribution center to transport goods, how many customers will be loaded in each vehicle, the 
departure time of each vehicle and the route of each vehicle, and so on.             

After path decomposition, the two sub-problems are not isolated from each other, but closely 
related. This problem is an integer programming problem. The purpose of decomposition is to solve 
it conveniently. The decomposed sub-problems are closely related. Vehicle scheduling sub-problem 
is solved on the basis of choosing distribution center sub-problem. Only after choosing distribution 
center sub-problem, can vehicle scheduling sub-problem be solved. The key to solve the 
sub-problem of choosing distribution center is to optimize the result of solving the sub-problem of 
vehicle arrangement and minimize the resource consumption of solving the whole problem. The 
solving process of each sub-problem is progressive. After solving the sub-problem of choosing 
distribution center, the result is not only the selected point, but also the heuristic function of 
choosing distribution center sub-problem. The customer point is allocated to the distribution center 
point, that is to say, the distribution problem is solved. On this basis, to solve the problem of vehicle 
arrangement is to decide which customers'goods are loaded on each vehicle in each distribution 
center, when to start, and how to run the vehicle (i.e. route arrangement). For the solution steps of 
distribution center dispatch sub-problem, in general, it is the most reasonable [7-8] that customers 
should be supplied by the nearest distribution center. 
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Figure 1 Flow chart of urban logistics distribution route design 

 

4. Results and Analysis          
Here, this paper provides several countermeasures for urban logistics distribution: (1) improve the 
degree of informatization. Informatization is the basis of all modern technology and management 
means. Only by realizing informatization of logistics distribution can we undertake the historical 
task entrusted to logistics distribution enterprises in the era of e-commerce. (2) Reduce the price of 
distribution services. To solve the long-standing contradiction between e-commerce companies and 
logistics distribution enterprises in the price of distribution services, we need the joint efforts of 
both sides (3) to establish logistics service system. Logistics enterprises should change the concept 
of single delivery. Assist e-commerce companies to complete after-sales services and provide more 
value-added services. If tracking product orders, provide sales statistics and reports. (4) Integration 
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path. Re-integration of logistics resources, e-commerce on the urgency and diversity of commodity 
distribution needs, to provide internal impetus and external needs [9]. Advocate and encourage 
logistics, storage and transportation enterprises cross-sectoral, cross-industry joint, competition and 
merger activities, build a number of powerful modern logistics distribution groups, to ensure the 
smooth development of e-commerce. In short, the rapid development of E-commerce makes the 
logistics distribution rapidly warming up, and makes the domestic logistics distribution market 
demand exuberant. Establishing a national authoritative management organization of logistics, 
responsible for planning and managing the authoritative management organization of logistics 
distribution, responsible for planning and managing the logistics distribution industry and related 
markets, enhancing the unity and integrity of logistics distribution industry is the development 
direction of modern logistics distribution. In the aspect of urban logistics distribution, under the 
environment of e-commerce, the logistics distribution route of "Logistics Park+Logistics 
Center+Distribution Center" can be applied to the actual operation in combination with geographic 
information system, forming a timely and effective system, realizing the socialization and 
industrialization of logistics distribution route, and improving the overall effect of logistics 
distribution. Rate and level [10].             

5. Conclusion             
Because of its strong practical value, logistics distribution routing optimization has been a hot issue 
of great concern to academia and industry in recent years. Genetic algorithm has good performance 
in solving this kind of optimization problem, but its shortcoming is that genetic algorithm belongs 
to random algorithm and needs many operations. The reliability of the results is poor and the 
solution of the problem can not be obtained steadily. Therefore, the design of accurate and efficient 
algorithm is still a problem worthy of further study in this field.             
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