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Motivation 

Urbanization has led to the growth of traffic congestion. The 
complex road network and traffic congestion have made 
taxis less efficient in carrying passengers. On one hand, this 
increases waiting time and creates a poor ride experience 
for passengers, and on the other hand, it results in issues 
such as high taxi operating cost, high energy consumption, 
and environmental pollution. To improve passenger 
experience, increase the efficiency of taxi operation, and 
reduce energy consumption, we propose an effective 
method for recommending the fastest taxi routes. 
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Main idea 
1. The origin and destination coordinates are used to extract 
the area that is likely to include the optimal route. The area is 
taken as the effective area for method retrieval to improve the 
execution efficiency.  

2. A potential energy field is constructed in the road network 
area. A critical equipotential line is established according to 
the current coordinate position, and redundant points are 
removed by comparing the potential energy of each 
connection point with the critical potential.  

3.  A distance matrix, a marker matrix, and a visited matrix 
are constructed for calculating the optimal route. These 
matrices are calculated using the node coordinates and side 
length data to obtain the optimal route. 
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Method 
We present an effective taxi route recommendation 
approach (called APFD) based on the artificial potential 
field (APF) method and Dijkstra method with mobile 
trajectory big data. First, we propose a region extraction 
method that searches for a region including the optimal 
route through the origin and destination coordinates. 
Then, based on the APF method, we put forward an 
effective approach for removing redundant nodes. 
Finally, we employ the Dijkstra method to determine the 
optimal route recommendation. 
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Method 
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Major results 
Route recommendation evaluation 
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Major results (Case study) 
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Major results (Case study) 
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Major results (Case study) 
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Major results (Case study) 

Front In
form

 Technol E
lectro

n Eng



Conclusions 
To quickly and efficiently recommend optimal route for taxis, 
we proposed an efficient route recommendation method 
(named APFD) based on the APF and Dijkstra methods. We 
first extracted the regions in which the optimal route via the 
origin and destination would likely be found, and then used 
the APF method to remove network nodes that might not 
form the optimal route, namely, redundant points. Finally, 
the Dijkstra method was used to complete the optimal route 
recommendation. 
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