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Application of Reverse Car-seeking in Large Underground Parking 
Lot Based on A Star Algorithm: A Real Case

In order to solve the problems of low utilization rate of large 
parking lots and low efficiency of parking turnover, it is proposed 
to use A-star algorithm to plan the shortest path for finding a car, 
and run it in Android system to realize reverse car-searching. 
By analyzing the current situation of large underground parking 
lot barriers, A-star algorithm converts the starting point to the 
destination route into the corresponding parking space to the 
destination parking space path, calculates the optimal path and 
provides real-time path car navigation for the vehicle owner. 
According to the path searched by the A-star algorithm in the 
Android system, the time spent by the user to blindly search for 
the vehicle is largely saved, and the parking space utilization rate 
and the parking turnover rate are effectively improved. Therefore, 
the research has certain application value in the large parking 
lots.
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1. Introduction 

With the increasing number of motor vehicles in 

the world, parking problem has become har-

assment for people[1]. Nowadays, ground park-

ing can no longer meet the parking demand. 

Underground parking lots and ground mul-

ti-storey parking lots that occupy less space 

while having more and more on-site parking 

facilities have become an important means of 

relieving urban parking pressure[2-3]. However, 

due to the large parking space possesing simi-

lar environment and signs and the direction that 

is not easy to distinguish, the owner is easy to 

get lost in the parking lot and cannot find his 

own vehicle [4-6]. 

Underground parking lots are usually equipped 

with guiding signs and the electronic information 

boards that help car owners get directions for 

finding cars. However, this way is only suitable 

for parking spaces with small internal environ-

ment and single structure. For Underground 

parking lot or multi-floor parking lot with large 

and complex internal spaces, this method can 

only be used as an auxiliary guiding way[7-9]. 

With the development of advanced information 

transmission technology and the improvement 

of indoor positioning technology, large under-

ground parking lots have built intelligent parking 

lots to improve the internal parking turnover rate 

in order to solve the problem of parking difficul-

ties and difficulty in finding cars. The under-

ground parking installs the field reverse car 

search system at the entrance and exit of the 

parking lot, which helps the owner to find a car 

easily by means of the guidance of the existing 

marking line[10-12]. 

Most parking guidance systems usually use 

Dijkstra algorithm or A-star algorithm to solve 

the problems related to path planning[13-14], but 

the parking guidance system is mostly applied 

to the route guidance and planning of vehicles 

in the traffic network, which only guide the 

parking users to the parking lot door, lacking 

large-scale research on the problem of reverse 

car search path inside the parking lot[15-16]. 

In terms of algorithm efficiency, the Dijkstra 

method seeks to traverse all nodes, so it is inef-

ficient, and the A* algorithm only needs to trav-

erse part of the nodes under the guidance of the 

heuristic function, taking up less memory and 

running faster. Therefore, this paper uses opti-

mized A-star algorithm to plan the reverse car 

search route inside the parking lot. It develops a 

new reverse car-seeking system with current 

smart Android phones. By combining smart de-

vices with reverse car search, it can help users 

to quickly find the parking location, and users 

can use the mobile phone to perform parking 

location query and optimal route guidance in 

real time, which realizes the convenience of 

reverse car search. 

2. Literature Review  

At present, the Underground parking lot reverse 

car search systems mainly include a car- 

searching system based on card, a car-finding 

system based on video recognition and a 

car-finding system based on wireless network 

positioning[17]. The car-searching system based 

on card uses an inductive card reader to store 

the owner's personal information and vehicle 

information as a parking lot access card. 

Meanwhile, it automatically calculates the park- 

ing time in the card for parking payment[18]; the 

car-finding system based on video recognition 

realizes parking lot parking guidance through 

video detection and recognition technology. By 

installing a parking space detector and a video 

controller in each parking space, and simulta-

neously implementing a self-service inquiry 

machine and an LED parking space display to 

cover the parking space of the parking lot, this 

way can ensure the maximum feedback of the 

owner[19]; the car-finding system based on 

wireless network positioning externally trans-

mits a radio signal including the ID information 

of the base station to a query terminal for posi-

tioning by using a plurality of radio base stations 

disposed in the parking lot. The querier terminal 

compares the strengths of the signals sent by 

different base stations, and preferentially se-

lects the location of the base station with the 

highest signal strength as the current location of 

the user [20]. Due to the special layout of the 

parking lot, the system usually uses the trian-
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gulation algorithm and the known parking lot 

internal road and parking space map to correct 

the position obtained in the previous step, and 

provides the owner with the shortest path park-

ing navigation[21]. In the research of reverse car 

search system, EE Tsiropoulou[22] designed a 

new shared parking management system based 

on radio frequency identification (RFID) tech-

nology to realize intelligent management of 

shared parking spaces, improving parking effi-

ciency and parking space availability; Liu Xin-

chen[23] analyzed the reasons for the low 

recognition accuracy of license plate recognition 

through the research of license plate recogni-

tion system, and solved it by using su-

per-resolution technology; Yu Xu[24] proposed a 

ranging location algorithm based on wireless 

sensor network, and optimized the ranging al-

gorithm, which is helpful for the problem of ve-

hicle positioning. The current intelligent parking 

system has excellent advantages in terms of 

rapid vehicle approach, parking space guidance 

and fast payment. However, the function of re-

verse car search needs to be improved, espe-

cially in realizing real-time path guidance for 

vehicle owners[25-26]. 

The algorithm commonly used in parking guid-

ance systems is Dijkstra, A-star path-finding 

algorithm for path planning. The Dijkstra algo-

rithm is a typical shortest path algorithm used to 

calculate the shortest path from one node to all 

other nodes. Its main feature is that the starting 

point is centered on the outer layer until it ex-

tends to the end point[27]. The Dijkstra algorithm 

can derive the optimal solution of the shortest 

path, but it is inefficient because it traverses 

many nodes for calculation[28];The A-star algo-

rithm is improved on the basis of the Dijkstra 

algorithm, and the heuristic information is in-

troduced into the Dijkstra algorithm, which 

greatly reduces the number of nodes to be 

processed[29], thereby greatly improve the effi-

ciency. D Sundfeld[30] optimized the heuristic A* 

algorithm by using a hash table to realize fast 

search and calculation of planning data and op-

timize the search efficiency of path planning. 

In summary, we can find that the current parkin- 

g lot lacks positive guidance for reverse car 

search. It is necessary to develop a reverse 

parking software. At present, domestic and for-

eign scholars have studied the methods of col-

lecting parking spaces, but there are few stud-

ies on specific path planning. This paper fo-

cuses on the implementation of the reverse 

car-seeking function from an algorithmic per-

spective. 

This paper achieves accurate positioning by 

preserving the location of the parking space in 

the Android Smartphone and scanning the QR 

code or entering the parking space number. At 

the same time, when comparing the path plan-

ning algorithms such as the Dijkstra algorithm, 

the A* algorithm with less time complexity and 

space complexity is used to improve the system 

operation efficiency, and the user can obtain a 

faster reverse car-seeking path planning. 

This paper is structured as follows: Section 3 

describes the internal environment of the park-

ing lot and builds a model function. Section 4 

describes the principle of path finding for model 

functions based on the A* algorithm. Section 5 

describes the selection of the Wanda Plaza 

underground parking lot in Yancheng City, 

China as a test site, and realizes the path find-

ing application of the A-star algorithm in the 

actual environment on Android phones. Section 

6 summarizes this article and provides some 

future directions for future work.  

3. Problem description 

In the real-life environment of the parking lot, 

there are usually car entrances, car exits and 

elevator entrances and exits. The overall struc-

ture is symmetrically distributed. The parking 

spaces are densely concentrated, arranged in 

parallel with the roads, and there are many road 

intersections, as shown in Figure 1. In order to 

realize the practical application of the reverse 

car search APP in the large parking lot envi-

ronment, it is necessary to simplify the analysis 

of the underground parking lot operating envi-

ronment: 

1) Assuming that the operating environment is a 

two-dimensional finite space and that the inte-

rior is symmetrically distributed; 
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2) Assuming that the obstacle is known in the 

figure, the position is determined, and its height 

direction is ignored; 

3) Assuming that the pedestrian is traveling at a 

constant speed in the underground parking lot, 

the pedestrian's own influencing factors are ig-

nored, and the traveling pedestrian is regarded 

as a mass point; 

4) For the study of the simple path-finding algo-

rithm, the location of the entrance and exit of the 

parking lot, the intersection position of the road 

section and the parking position can be re-

garded as the mass point processing, and the 

particularity is distinguished by the size and 

color of the mass point respectively.

 

 

Figure 1. Parking lot simulation 

 

It is known that when a car owner enters an 

underground parking lot from an elevator exit, 

he always expects to find his own vehicle at a 

minimum cost. The minimum cost is usually di-

rectly reflected in the shortest path to find the 

vehicle, and its outstanding feature is that the 

number of nodes traversed by the path is the 

least. 

In order to facilitate the description of the node 

in the reverse car-researching path planning by 

the A* algorithm, according to the simplified 

analysis of the parking environment, the node is 

selected in the algorithm running environment 

and represented as an undirected node graph. 

Among them, the elevator entrance and exit are 

respectively denoted by E1, and are marked as 

red to indicate the high-flow node of the vehicle 

and the pedestrian, and the node is preferen-

tially selected for path selection; R1-R16 re-

spectively represent the intersection nodes of 

each road segment, and the blue color is indi-

cated as an important inflection point in the path 

planning; The parking space number is repre-

sented by the number 1-76. At the same time, 

according to the symmetry of the parking space, 

the upper and lower parking spaces of the road 

section are reduced to one node to fit the real-

istic car-seeking scene; the black rectangle 

represents the structural obstacles of the un-

derground building to reflect the location distri-

bution characteristics of the parking space. The 

two-dimensional plane map is divided into Hi×Vj 

grids by dividing the internal roads and parking 

spaces of the underground parking lot in the 

undirected node map of the operating environ-

ment. The rectangular coordinate system is 

established to determine the location of each 

node, and the node is marked according to the 

(i, j) coordinate form, as shown in Fig. 2 .
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Figure 2. Operating environment undirected nodes 

 

4. Model formulation 

Users generally encounter many practical 

problems in the process of finding a car. Among 

them, the time of finding a car, the number of 

cross-connected nodes and the safety of traffic 

are important factors affecting the user experi-

ence. In order to graphically describe the dis-

tance traveled by the user to find the vehicle, 

the road network directed graph matrix named 

C is usually constructed with the internal road of 

the underground parking lot, and the travel 

route named p is composed of the road seg-

ment named dij. There are many arcs named cij 

on the road network directed graph matrix 

named C, indicating the directed connection 

from node i to node j. The road segment named 

dij is determined by the length of the arc named 

cij. Therefore, the shortest path needs to satisfy 

the following constraints: 
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The coefficient named Xij indicates that if the 

arc named cij is on the travel path named p 

connecting the start point and the end point, its 

value is 1, otherwise it is 0; The time factor 

named tij represents the time consumption per 

100 meters when driving the arc named cij; the 

intersection node factor named rij represents 

the number of path intersection nodes when 

driving in the arc named cij; the safety factor 

named sij represents the traffic accident rate 

occurring on the arc named cij; the path function 

called G represents the distance on the path 

named p: 
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The constraints of the search time:  
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The constraints of the number of path crossing  nodes: 

p
Ui Uj

ijij RX •
 

)r(                      （5） 

The time factor namd Dp is the upper limit of the 

allowable time overhead on the selected path 

named p; the intersection node factor named Rp 

is the upper limit of the number of acceptable 

cross nodes on the selected path named p. 

5. Algorithm design 

5.1 A* algorithm 

The A* algorithm is a probing heuristic search 

algorithm that finds the lowest cost in a flat 

graph. It is the main reasons for using it as a 

path finding algorithm to plan for a reasonable 

driving path, reduce congestion, and reduce 

operating costs. The valuation function is the 

core part of the heuristic search. Choosing the 

appropriate valuation function will reduce the 

number of search nodes when performing path 

search, which can save search time and speed 

up the optimal path.  

The A* algorithm needs to select one node for 

expansion in each main loop iteration. This is 

based on the evaluation of the node cost until 

the target node is found. The A* algorithm se-

lects formula (7) to use F(n) as the valuation 

function: 

)()()( nHnGnF +=                            （6） 

where, G(n) is the cost that has been paid from 

the starting vertex to the current vertex n, and is 

often referred to as the "established cost." ;H(n) 

is an estimate of the cost of the current vertex n 

to the end point, commonly referred to as the 

"estimated cost". The key to the effect of the A* 

algorithm is the selection of H(n). This paper 

takes Manhattan distance as the estimated cost, 

ie H(n)=(abs(dx - nx) + abs(dy - ny)). 

The flow of the A* algorithm is as follows: 

Calculate the distance from the starting point to 

the current point G and the distance H from the 

target point to the current point. The father node 

of the current point is stored in the closed list, 

and all current points are stored in the open list. 

To raise the grid to the open list, there is a 

minimum F value which is called S in this list. 

Remove S from the open list and add it to the 

closed list. Perform the following operations for 

the square T around S: 

If T is in the closed list, delete it and do not 

consider it. 

If T is not in the open list, calculate its value and 

add it to the open list. 

If T is in the open list, check if the F value is 

smaller, if so, update the F value and move on. 

Repeat the above steps to obtain the shortest 

path F and complete the path planning. 

5.2 Optimization of A* algorithm 

5.2.1 Weight Optimization 

In order to improve the computational efficiency 

of the A*algorithm, the path is simplified to the 

lateral and longitudinal directions along the road, 

avoiding the cost of moving in the diagonal di-

rection. According to the Manhattan distance 

algorithm, the horizontal and vertical movement 

cost of G(n) is 1. The G value is calculated 

along the path to the specified square, which is 

the distance from the starting point to the cur-

rent point. 

According to the previous constraints (4) and (5), 

in order to reflect the particularity of the inter-

section node, improve the general Manhattan 

algorithm, calculate H(n) according to formula 

(7). 

In formula (7), the difference of H(n) values 

between two adjacent nodes are used as the 

weights for characterizing the edges between 

the two nodes, and the weight is the data basis 

of the A* algorithm path plan. The accuracy of 

the algorithm depends on the accuracy of the 

data. 

According to the constraints set above, in order 

to reduce the number of nodes passing through 

road intersections, the weights between road 

intersections and between parking Spaces 

should be appropriately adjusted.
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Where (i0, j0) represents the current node coor-

dinates, (i', j') represents the target node coor-

dinates, and Hi and Vj are the horizontal and 

vertical coordinate corresponding parameter 

values, respectively. Note that i0 here is smaller 

than i', j0 is smaller than j', and if the magnitude 

relationship is reversed, the variables in the 

superscript of the summation function are ex-

changed. There are four situations, not one by 

one. The decision variables are specified as 

follows:  

According to the constraints (4), the number of 

intersection nodes is reduced to provide a 

higher coefficient between intersection nodes 

and between intersection nodes and parking 

nodes. 

   


 +

=
otherwise                    1

nodeon intersecti road  theisj1i/i                    2
m
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 1,4j                      3n =                                    (9)

 According to the constraints (5), considering the 

effect of time spent on vehicle search, real-time 

traffic flow information of parking lot road is ac-

curately collected by using parking lot monitor-

ing and image radio frequency technology. 

Set C (i, j) to represent the road between the 

node (i, j) and its sub-nodes, m (i, j) to repre-

sent the number of real-time vehicles on the 

road C (i, j), D (i, j) to represent the distance on 

the road C (i, j), and t (i, j) to represent the 

search time on the road C (i, j). Road traffic 

regulations, parking lot speed limit is 5 km/h, 

expressed in vk. Road smoothness directly af-

fects the travel time of car seekers. Therefore, 

considering the above factors, the more vehi-

cles in the road, the faster the car seekers need 

to slow down, and the longer the road section, 

the more the impact of the number of vehicles 

will be cushioned. 

Therefore, this paper presents the formula of 

car-seeking time on road C(i,j) as follows: t(i,j)= 

m(i,j)*vk/3.6*d(i,j). 

1jitVVHH j1ji1i +=−− ++ ），（，
              （10） 

The concept of introducing columns, that is, in-

tersection nodes with the same abscissa, is 

called a column. Here we have to consider a 

special case where (i0, j0) and (i', j') have dif-

ferent j values but i0 and i' are in the same two 

columns, at which point the path will pass 

through the obstruction. It is unreasonable. 

There are two schemes to avoid this error. One 

is to add a blocking node to the graph. The 

distance between the parking node and the in-

tersection node is infinite. This scheme intro-

duces more nodes, which will increase the 

computational complexity. The original intention 

is to force the path through the intersection 

node, that is, to determine whether it is in the 

above situation. If it is, use two intersection 

nodes (i1, j0) and (i2, j0) on both sides of (i0, j0) 

respectively instead of (i0, j0) operations to ob-

tain H1 and H2, then

}iiH,iimin{H=H(n) 022011 −+−+                （11） 

After substituting the grid coordinate values into 

the above formula, the specific value of F(n) in 

each path can be calculated. The temporary 

node having the minimum estimate value func-

tion called f(n) is continuously expanded by the 

formula (12) until the target node is given and 

the total number of nodes is traversed to feed 

out the path. 

 )()(f nFMinn =                             （12） 

Where, the smaller the value of f(n), the smaller  end point, indicating that the distance is shorter. 

the cost to be paid after the vertex reaches the   5.2.2 open table sorting optimization 
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Compared with Dijstra method, A* algorithm 

traverses fewer points and runs faster, but its 

efficiency is still limited. Because the data in the 

table is sorted every time a new open table is 

generated, while the traditional A* algorithm 

saves the open table by sequential storage. 

When there are more path nodes, this step will 

consume a huge amount of computation. This 

paper presents a data storage method based on 

binary heap. 

Binary heap is a special kind of heap. Binary 

heap is a complete binary tree or nearly com-

plete binary tree. There are two kinds of binary 

heaps: the largest heap and the smallest heap. 

The minimum heap is the heap where the par-

ent vertex key value is always greater or equal 

to any child vertex key value. 

This method stores open tables in the form of 

minimal heap. When new F (n) data enters 

open tables, the minimal heap is sorted first. 

Firstly, the data is placed at the end of the array, 

i.e. at the bottom of the binary heap, which will 

temporarily destroy the structural characteristics 

of the minimum heap; secondly, the relationship 

between the size of the minimum heap and its 

parent vertex is investigated. If the parent vertex 

is large, it is exchanged with its parent vertex; 

and then the above steps are repeated until the 

minimum heap is formed again. 

6. Experiments 

6.1 Demonstration of Process 

After the user sets the starting point and clicks 

the Query button to call the A* algorithm, and 

pass in the two-dimensional array map and the 

coordinates of the starting point in the two-di- 

mensional array. At this point, the A* algorithm 

starts to work, finds the optimal path, and re-

turns the coordinates of all points on a path. The 

map then finds the pixel according to the return 

coordinate point, and sets the pixel to red.  

The car search algorithm flow is shown in Fig 

ure 4. When the user clicks on the map, the 

system will automatically obtain the click loca-

tion information. If the system can effectively 

read the click position information, the nearby 

nodes of the click position are converted into 

the coordinates of the grid coordinate system, 

otherwise the user will click the position again in 

the map. The system will use the transformed 

coordinate points as the starting point of the 

navigation path algorithm, and at the same time, 

obtain the node coordinates of the parking posi-

tion through the parking lot management sys-

tem as the navigation ending point. If the sys-

tem cannot find a suitable path through the 

starting point coordinates and the ending point 

coordinates, the user is required to change his 

current position and click the map again.  

When the system can find a valid path, the path 

is used as the initial objective function F0(n). 

The algorithm will then re-select the path for 

calculation. According to the user's location as 

the current node, the system takes i and j as 

index indexes, takes one element of the navi-

gation path array as the transition point of the 

current movement to calculate the predeter-

mined cost G(n) and the estimated cost H(n), 

thereby obtaining Transition objective function 

Fij(n). If the transition objective function Fij(n) is 

not equal to the end objective function Fd(n), the 

algorithm needs to judge the forward direction 

based on the starting point coordinates and the 

transition coordinates. According to the travel 

distance of the user, the map is sorted in depth 

to determine whether the user has reached the 

position of the transition node. If the user 

reaches the position of the transition node, the 

algorithm will calculate the objective function 

Fd(n), otherwise the algorithm will need to re-

calculate the estimated cost H(n). The algorithm 

continuously compares the value of the transi-

tion objective function Fij(n) with the end objec-

tive function Fd(n). When Fd(n) = Fij(n), and 

satisfying F(n) = Min {Fd(n)}, the shortest fea-

sible car search path f (n) can be obtained, and 

the car search path is displayed on the system 

interface.
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Figure 4. Car search algorithm flow 

 

When the A* algorithm performs the route 

search, the path is calculated according to the 

value of the grid passing through the node. The 

number in the upper left corner represents the F 

value, the number in the lower left corner rep-

resents the G value, and the number in the 

lower right corner represents the H value. As 

shown in Fig. 5, is selected as the path starting 

point, and is used as the path target point. By 

calculating F(n), the possible path node grid is 

marked as green, the open list is traversed and 

the minimum F value is checked, and the fed 

back path node grid is marked in red. The 

planned path is shown in the operation interface 

as shown in Figure 6. 

Get click location

Read location 

information？

Convert nodes near the click 

position to coordinates 

Set the coordinate point to the 

starting point

Get destination coordinates in 

parking lot management system

Find a way?

Calculate the given cost G (n)

Calculate the estimated cost H (n)

Fd(n) =Fij(n)

F(n)=Min{Fd(n)}
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direction of progress

Sort map node depth

N

Y

Click on the map

Calculate the objective 

function Fd(n)

Move the 

current location

Y

N

N

Y

Reach the current target?

Y

N

Planning the shortest path

Calculate current objective 

function Fij(n)

Calculate initial objective 

function F0(n)

f(n)=Min{F(n)}
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Figure 5. A *algorithm path planning 

 

 

Figure 6. Example of path planning 

 

6.2 Case Analysis 

The combination of reverse car-seeking tech-

nology and mobile client is inevitable. Therefore, 

based on the improvement of the A* algorithm 

and binary heap storage technology, this paper 

uses Java to write Android programs. 

In order to test the actual application effect of 

the algorithm, the Wanda Plaza underground 

parking lot in Yancheng City, China was se-

lected as the test site. The underground car 

park is divided into six areas, each of which can 

park more than 100 vehicles and has three en-

trances and exits. Because of its complex ter-

rain and many obstacles, it has the facilities of 

most parking lots, so it can be used as an ex-

ample of basic underground parking. In the field 

test phase, the Android mobile app creates a 

number of two-dimensional codes based on the 

parking space number of each area of the 

parking lot, and posts it on the parking column 

for user positioning.
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Figure 7. Wanda Underground Car Park (CAD Drawing) 

 

As shown in Figure 7, there are three entrances 

and exits in this parking lot, two of which are 

fenced entrances and the other is the elevator 

entrance. After driving the vehicle into the 

parking lot and completing the parking of the 

vehicle, the user only needs to record the 

parking space mark for the vehicle positioning 

on the registered mobile phone APP client, and 

the personnel can leave the parking lot. The 

mobile database will accept the relevant rec-

orded parking space token information in the 

APP client, upload it to the server-side database 

and store the backup, and mark the location of 

the parking space number on the APP applica-

tion map, which is convenient for the user to 

view in real time. 

If the user enters the parking lot from the indoor 

elevator entrance, after the user opens the APP, 

the reverse car search APP will automatically 

confirm the owner position according to the 

parking space number near the owner's location. 

Meanwhile, the owner can also choose to scan 

the QR code in the parking lot to locate the 

owner. At this time, the server-side database 

will automatically read in the APP self-loading 

map information, and perform the shortest path 

planning according to the confirmed owner po-

sition and vehicle position. 

The user clicks on the map to set the starting 

point and the ending point. The reverse car 

search algorithm reads the pixel coordinates in 

the picture clicked by the user through the touch 

API, so that there are two coordinate points in-

dicating the starting point and the ending point. 

As shown in Figure 8 and Figure 9, when A01 is 

selected as the starting point and D01 is used 

as the ending point, the Android mobile phone 

APP calls the A* algorithm to calculate the path, 

and selects the result according to the minimum 

evaluation function F(n) to display the shortest 

path on the APP interface.
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Figure 8. Enter the Starting Point           Figure9. Path Planning 

 

As shown in Figure 10, When the user displays 

a specific route planning route on the query in-

terface, the navigation system can be selected 

for real-time screen path navigation. When us-

ers find their vehicle, the system will stop the 

timer and calculate the parking fee. After the 

user has checked the information, he can use 

the online payment for parking and you can 

drive out of the underground parking lot.

 

 
Figure10. The Real Time Navigation Map 

 

7. Conclusions 

This paper proposes an reverse car-searching 

path algorithm model for large underground 

parking lot based on A* algorithm, and imple-

ments reverse car-seeking with Android sys-

tem： 

1) This work is easy to be accepted by the user 

in terms of mobile technology;  

2) Using the A* algorithm finding path to plan 

the route can guide the owner to choose a 

reasonable path and assist the owner to quickly, 

easily and accurately find his own vehicle. 
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This paper takes the Yancheng Wanda under-

ground parking lot as an example to verify the 

feasibility and operational efficiency of the 

A-star path algorithm model. Since there is only 

one floor in the Wanda underground parking lot, 

the model is only suitable for two-dimensional 

planes. In the construction of the A-star algo-

rithm model, it is not included in which case the 

slash path can be judged; In post-optimization, 

you can choose to sort the faster binary tree as 

an open list, helping us to get the point with the 

smallest F value from the open list faster. After 

displaying the path-finding path, the path can be 

smoothed by the Freud algorithm to make the 

display more natural. 
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