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【DESCRIPTION】 

【Invention Title 】 

AUTONOMOUS DRIVING VEHICLE SIMULATION METHOD IN VIRTUAL 

ENVIRONMENT 

【Technical Field 】 

[0001]  The present invention relates to a method of 

simulating an autonomous vehicle in a virtual envir onment, 

and more particularly, to a simulation method for 

maintaining a resource to be optimized through effi cient 

data processing on a simulator of an autonomous veh icle, 

which is a virtual environment for verifying a cont rol 

algorithm of the autonomous vehicle. 

【Background Art 】 

[0002]  An autonomous vehicle is a vehicle which performs 

driving without a driver who directly drives the ve hicle. 

In general, such an autonomous vehicle generally fo llows a 

driving route based on 2D/3D map information and is  

configured to measure surrounding objects in real t ime 

during driving and change the driving route if a va riable 

occurs. 

[0003]  Also, the autonomous vehicle is autonomously driven  

according to data recognized from surrounding geogr aphical 

features and a driving control algorithm processing  the 

data. In the case of perception, the autonomous veh icle is 

configured to recognize a driving environment such as 
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vehicles, pedestrians, obstacles, and the like exis ting on 

a road using a sensor such as a radar, a lidar, a g lobal 

positioning system (GPS), a camera, and the like mo unted on 

the vehicle. The driving control algorithm may 

calculate/infer a driving situation based on output  data 

calculated in the perception stage and generate a c ontrol 

signal for components of the vehicle based on the 

calculated/inferred value. 

[0004]  Here, as disclosed in Korean Patent Laid-Open 

Publication No. 10-2018-0086632 (“Device and Method  for 

Determining Behavior of Autonomous Vehicle”, publis hed on 

August 1, 2018) or Korean Patent Laid-Open Publicat ion No. 

10-2018-0104947 (“Autonomous Vehicle Control System  and 

Method”, published on September 27, 2018), autonomo us 

vehicles have been developed to recognize and contr ol a 

larger amount of information minutely. To this end,  in the 

related art, development has been made such that th e 

driving control algorithm advances to derive an acc urate 

decision given many variables. 

[0005]  Also, the developed driving control algorithm 

undergoes a verification process before being appli ed to 

actual autonomous vehicles, as disclosed in Korean Patent 

Laid-Open Publication No. 10-1984762 (“Autonomous V ehicle 

Simulator Using Network Platform”, published on Jun e 3, 

2019) or Korean Patent Registration No. 10-1996230 (“Method 
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and Device for Providing Test Information for Simul ation of 

Autonomous Vehicle”, published on July 4, 2019). 

[0006]  Here, the simulator is configured such that virtual  

sensors simulating actual sensors obtain data in a virtual 

environment formed based on a physical engine calcu lated in 

real time and process the obtained data according t o a 

driving control algorithm of each autonomous vehicl e. The 

physical engine and the virtual sensors of the simu lator 

and the driving control algorithm need to input/out put and 

calculate a large amount of data. However, in a cas e in 

which the amount of data is beyond performance of a  

processor and out of a processible level of an over all 

system, resources are not distributed to a part the reof, 

causing a delay or interruption (or disconnection) in the 

entire virtual environment. 

【Disclosure 】 

【Technical Problem 】 

[0007]  An object of the present invention is to provide a 

method of simulating an autonomous vehicle in a vir tual 

environment, capable of establishing a data set by 

separately managing a situation in which a more min ute 

driving control algorithm needs to be verified or a ccurate 

data is required for a virtual sensor and capable o f 

variously verifying the established data set, there by 

generating more accurate sensor part output data, w hile 
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improving interruption of a simulator. 

【Technical Solution 】 

[0008]  According to an exemplary embodiment of the present  

invention, a moving object simulation method includ es: (a) 

a simulation preprocessing step in which a first se rver 

generates environment information for simulation ta rget, 

including at least one of road data, nearby vehicle  data, 

nearby pedestrian data, nearby obstacle data, nearb y 

traffic light data, nearby sign data, and event dat a for a 

predetermined period of time; and (b) a simulation step in 

which a second server calculates sensor unit output  data of 

a simulation target vehicle according to movement o f the 

simulation target vehicle for the predetermined per iod of 

time using the environment information.  

[0009]  The step (b) may be performed after the step (a), t he 

step (a) may further include: a step for storing th e 

environment information, and in the step (b), by us ing the 

environment information stored in the step (a), the  second 

server may reduce computational load for simulation . 

[0010]  The first server and the second server may be 

configured as the same server. 

[0011]  The step (a) and the step (b) may be simultaneously  

performed, and the environment information used in the step 

(b) may be received by the second server in real ti me from 

the first server, thereby reducing the computationa l 
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processing load of the second server for simulation . 

[0012]  The first server and the second server may be 

configured as separate servers. 

[0013]  The environment information may include simulation 

time data so that the simulation time of the step ( a) and 

the simulation time of the step (b) may be synchron ized. 

[0014]  The simulation target vehicle may be configured as an 

autonomous vehicle. 

[0015]  The sensor unit may include at least one of lidar, 

radar, GPS, and camera sensors. 

[0016]  The moving object simulation method may further 

include: receiving simulation configuration informa tion 

including at least one of simulation target vehicle  

information, sensor unit information of a simulatio n target 

vehicle, and vehicle driving control algorithm info rmation 

from a user either before or after the step (a). 

[0017]  The simulation target vehicle information may inclu de 

at least one of a type, shape, size, wheelbase, hei ght, and 

center of mass of a vehicle. 

[0018]  The sensor unit information of the simulation targe t 

vehicle may include at least one of the number, typ e, 

specification, and installation position within the  vehicle, 

of a sensor included in the sensor  unit. 

[0019]  The vehicle driving control algorithm information m ay 

be an algorithm for calculating a driving command o f the 
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vehicle based on the sensor unit output data of the  

simulation target vehicle. 

[0020]  The driving command of the vehicle may include at 

least one of acceleration, deceleration, full stop,  driving 

direction and turn indicator, and lighting of the v ehicle. 

[0021]  In the step (b), the movement of the simulation 

target vehicle may be controlled based on the calcu lated 

output data of the sensor unit of the simulation ta rget 

vehicle. 

[0022]  According to another exemplary embodiment of the 

present invention, a moving object simulation syste m 

includes: a first server and a second server perfor ming the 

moving object simulation method described above. 

[0023]  According to another exemplary embodiment of the 

present invention, a storage medium stores a comman d for 

performing the moving object simulation method desc ribed 

above. 

【Advantageous Effects 】 

[0024]  In the autonomous vehicle simulation method in a 

virtual environment according to the configuration of the 

present invention as described above, since the fir st 

server and the second server share the computationa l load 

with each other, an interruption of the simulator t hat 

occurs as a plurality of computational data are pro cessed 

may be effectively solved. 
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[0025]  In addition, in the present invention, environment 

information is generated by differentiating, as a d ata set, 

information for a predetermined period of time that  

requires more precise sensor unit output data in th e entire 

operation information, thereby suppressing occurren ce of an 

error of output data due to interruption or delay i n a 

simulator. 

[0026]  In addition, in the present invention, the simulato r 

is continuously operated in the first server and th e second 

server, receives information for a predetermined pe riod of 

time and reproduces only a section required to be v erified, 

thereby providing an environment in which a plurali ty of 

visitors may access the first server to receive req uired 

environment information and verify their own algori thms. 

【Description of Drawings 】 

[0027]  FIG. 1 is a schematic diagram of a system for 

performing an autonomous vehicle simulation method 

according to the present invention. 

[0028]  FIG. 2 is a system configuration diagram according to 

an exemplary embodiment of the autonomous vehicle 

simulation method. 

[0029]  FIGS. 3 and 4 are control flowcharts according to a n 

exemplary embodiment of an autonomous vehicle simul ation 

method. 

[0030]  FIG. 5 is a system configuration diagram according to 
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another exemplary embodiment of an autonomous vehic le 

simulation method. 

[0031]  FIGS. 6 and 7 are control flowcharts according to 

another exemplary embodiment of an autonomous vehic le 

simulation method. 

【Best Mode 】 

[0032]  Hereinafter, an autonomous vehicle simulator system  

according to an exemplary embodiment of the present  

invention will be described in detail with referenc e to the 

accompanying drawings. The drawings are provided as  

examples in order to convey the spirit of the prese nt 

invention to those skilled in the art. Therefore, t he 

present invention is not limited to the drawings pr esented 

hereinafter and may be embodied in other forms. Thr oughout 

the specification, the same reference numbers will be used 

to refer to the same or like components. 

[0033]  If there are no other definitions for technical ter ms 

and scientific terms used here, the technical terms  and 

scientific terms have the meanings commonly understoo d by 

those skilled in the art to which the present inven tion 

pertains, and in the following description and acco mpanying 

drawings, descriptions of known functions and compo nents 

that may unnecessarily obscure the subject matter w ill be 

omitted. 

[0034]  FIG. 1 relates to a system for performing an 
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autonomous vehicle simulation method according to t he 

present invention and FIG. 1 shows a schematic diag ram of 

the system. Referring to FIG. 1, an autonomous vehi cle 

simulation system of the present invention may incl ude a 

first server 100 and a second server 200 capable of  

performing data communication with external devices  and 

including a physical engine-based simulator to veri fy an 

algorithm for an autonomous vehicle. Here, for data  

communication, the first server 100 and the second server 

200 may be connected to peripheral devices with wir es to 

perform data transmission/reception with other serv ers or 

devices or may perform data transmission/reception with 

remote servers or devices through wireless communic ation. 

[0035]  In addition, the first server 100 and the second 

server 200 may perform data communication with each  other, 

and each of the first server 100 and the second ser ver 200 

may include an internal storage device to store inf ormation 

for operating a simulator and may be connected to a  

separate external storage device 10 to perform data  input 

and output. 

[0036]  The first server 100 and the second server 200 may 

verify a control algorithm of the autonomous vehicl e. In 

addition, data such as geographical features, road types, 

pedestrians, autonomous vehicles, and weather may b e 

implemented in a virtual environment, and event inf ormation 
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data such as a rockslide or a traffic accident may also be 

provided. In addition, a plurality of vehicle data may be 

implemented in the virtual environment where some v ehicles 

may be provided so that a driving route is changed 

according to a surrounding environment based on an input 

driving algorithm, while other vehicles may be conf igured 

to verify a driving algorithm according to a determ ined 

driving route. In addition, the first server 100 an d the 

second server 200 may further include an output dev ice 

connected to the simulator, and the data described above 

may be visualized in the output device and provided  to a 

user as an image for verification. 

[0037]  The second server 200 may acquire sensor unit outpu t 

data for a surrounding environment or vehicle arran gements 

based on a target autonomous vehicle selected in th e 

virtual environment based on a sensor unit simulate d in the 

virtual environment. Here, the sensor unit may incl ude at 

least one of lidar, radar, GPS, and camera sensors of the 

autonomous vehicle simulated in the virtual environ ment. In 

addition, the sensor unit simulated in the virtual 

environment may generate measurement data through a  

processor operation regarding other visualized data  

associated with the selected autonomous vehicle. Th is will 

be described in more detail through various exempla ry 

embodiments of the present invention to be describe d later. 
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[0038]  <Embodiment 1> 

[0039]  FIGS. 2 to 4 relate to an exemplary embodiment of a n 

autonomous vehicle simulation method according to t he 

present invention, in which FIG. 2 is a system 

configuration diagram and FIGS. 3 and 4 are control  

flowcharts of the autonomous vehicle simulation met hod. 

[0040]  First, referring to FIG. 2, the first server and th e 

second server of the present invention may be confi gured as 

the same server, and in this exemplary embodiment, the same 

first server and second server are collectively ref erred to 

as a server. Here, the server may include a storage  device, 

a simulator including a processor controlling/calcu lating 

data received from the storage device, and an input /output 

device receiving data from the outside or outputtin g data 

to the outside. 

[0041]  In the server, the storage device provides 

environment information, a physics engine, informat ion on a 

virtual sensor simulating an actual sensor (hereina fter, 

referred to as a “sensor unit”), and a driving cont rol 

algorithm (hereinafter, referred to as a “driving 

algorithm”) to the processor, control/calculation i s 

performed based on the information provided from th e 

processor, and an output value may be visualized an d 

displayed on the output device or may be stored in the 

storage device. Here, the various types of informat ion 
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provided from the storage device may be separately stored 

in a plurality of disks, rather than in one disk, o r a part 

thereof may be provided from the outside. 

[0042]  The environment information stored in the storage 

device may be divided into first environment inform ation 

and second environment information, and the second 

environment information may be a data set including  some of 

the entire data of the first environment informatio n. Here, 

the first environment information and the second 

environment information for the simulation target, may 

include at least one of road data, nearby vehicle d ata, 

nearby pedestrian data, nearby obstacle data, nearb y 

traffic light data, nearby sign data, and event dat a. In 

addition, the second environment information for th e 

simulation target, may include at least one of road  data, 

nearby vehicle data, nearby pedestrian data, nearby  

obstacle data, nearby traffic light data, nearby si gn data, 

and event data divided according to an input refere nce from 

the first environment information. Here, the input 

reference may be a predetermined time reference. He re, the 

predetermined time reference may be an operation ti me of 

the simulator when the simulator is operated by the  first 

environment information and calculated information is 

output, and a region between predetermined times (T 1 to T2) 

based on a real-time clock (RTC) may be determined as the 
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predetermined time reference. In addition, the simu lation 

target may be a vehicle for driving algorithm verif ication, 

and the surroundings of said target may be the geog raphical 

features that are located within a certain range of  a 

virtual field centered on the vehicle. 

[0043]  Next, a method of simulating an autonomous vehicle 

according to a case where environment data is store d on an 

internal storage device of a server will be describ ed in 

sequence as follows with reference to FIG. 3. First , the 

simulator of the server may transmit simulation inf ormation 

according to first environment information to the o utput 

device to visualize the simulation information thro ugh an 

image. Also, when an environment information loggin g 

request from a user terminal is received by a commu nication 

device of the server, a second environment informat ion 

generation request message may be transmitted to th e 

storage device of the server. Here, the second envi ronment 

information may be configured as a data set divided  from 

the first environment information, and the server o f the 

present invention may control it through a processo r or 

manage data through a separate DBMS. Here, the envi ronment 

information logging request may be information on d ata 

related to an image between the predetermined times  T1 to 

T2 based on a simulation image output in real time.  

[0044]  When the second environment information is generate d 
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in the storage device of the server, the simulator operated 

with the first environment information is stopped a nd the 

simulator may be operated based on the second envir onment 

information. In addition, the server may provide se nsor 

unit data stored in the storage device to the simul ator, 

and the simulator may calculate sensor data, which is 

sensor unit output data, through the second environ ment 

information and the sensor unit data. The sensor da ta may 

be stored in the storage device and then utilized. Here, 

parameter configuration information for the sensor unit may 

be input from the user terminal either before or af ter the 

step described above, and the sensor unit parameter  

configuration information may be a control signal r egarding 

which sensor of the entire sensor unit is to be ref lected 

in the simulator. For example, if a total amount of  the 

stored sensor unit is 6, the sensor unit may be con trolled 

in various manners such that only four sensor unit may be 

set to be reflected in the simulator or all sensor unit may 

be set to be reflected in the simulator. Further, a ccording 

to the present invention, the sensor unit informati on may 

be input together with the second environment infor mation 

from the storage device to the simulator. Here, the  sensor 

unit information may include at least one of the nu mber, 

type, specification, and installation position with in the 

vehicle, and each sensor may have sensor unit data that 
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includes an algorithm to convert the data into a un ique 

output value. 

[0045]  In the present invention, verification may be 

performed by applying a driving algorithm transmitt ed from 

the user terminal or a driving algorithm stored in the 

storage device to the simulator in which the sensor  data is 

calculated. Here, the simulation information into w hich the 

algorithm is input may be displayed in real time th rough 

the output device. 

[0046]  Referring to FIG. 4, a method of simulating an 

autonomous vehicle according to a case in which sec ond 

environment information is stored in an external st orage 

device will be described as follows. A moving objec t 

simulation method of the present invention may incl ude a 

preprocessing step and a simulation step. In the 

preprocessing step, second environment information for the 

simulation target, including at least one of road d ata, 

nearby vehicle data, nearby pedestrian data, nearby  

obstacle data, nearby traffic light data, nearby si gn data, 

and event data for a predetermined period of time m ay be 

divided from and then generated, from the first env ironment 

information of the storage device, which can be bas ed 

either on a signal input through the input device o f the 

server or a signal transmitted from the user termin al. The 

second environment information may be transmitted t o an 
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external storage device through the communication d evice or 

the output device and may be stored in the external  storage 

device. 

[0047]  When the second environment information making a da ta 

set is stored in the external storage device, the s erver 

may receive the environment data from the external storage 

device through the input device or the communicatio n device. 

Accordingly, the divided second environment informa tion may 

be provided to a plurality of servers through the e xternal 

storage device. 

[0048]  If the simulation is performed on the server in rea l 

time, environment data may be sorted into data sets  in 

advance if either the real-time video output shows the 

autonomous vehicle not being operated as intended, or it is 

a situation where a more granular verification of t he 

algorithm is required. Accordingly, situations in w hich 

granular verification should be performed is repeat ed on 

the server but several driving algorithms may be in put and 

verified. In addition, in the present invention, mo re 

granular data sets, such as third environment infor mation, 

n-th environment information, and so on, which incl ude the 

second environment information divided from the fir st 

environment information, may be generated. 

[0049]  <Embodiment 2> 

[0050]  FIGS. 5 to 7 relate to another exemplary embodiment  
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of an autonomous vehicle simulation method accordin g to the 

present invention, in which FIG. 5 is a system 

configuration diagram and FIGS. 6 and 7 are control  

flowcharts of an autonomous vehicle simulation meth od. 

[0051]  First, referring to FIG. 6, the present invention m ay 

include a first server including a storage device t hat 

includes first environment information, a simulator , an 

input/output device, and a communication device. Th e 

present invention may also include a second server 

including a storage device that includes second env ironment 

information, a simulator, an input/output device, a nd a 

communication device. Here, the second environment 

information of the second server may be part of the  first 

environment information divided by time from the fi rst 

environment information of the first server. In add ition, 

the storage devices of the first server and the sec ond 

server may further include a physics engine for ope rating 

the physics-based simulator, and the second server may 

further include a sensor unit, the virtual sensor 

replicating an actual sensor, and a driving algorit hm that 

calculates a driving command of the vehicle based o n the 

sensor data. 

[0052]  The first server may convert simulation information  

according to the first environment information into  image 

data in real time and display the image data throug h the 
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output device or the communication device. In addit ion, in 

the second server, the simulator may be operated ba sed on 

the second environment information where only situa tions 

where portions of the overall data is of high impor tance. 

In addition, the second server may convert simulati on 

information according to the second environment inf ormation 

into image data and display the image data through the 

output device or the communication device of the 

corresponding server. 

[0053]  The first environment information and the second 

environment information may include vehicle arrange ment, 

geographical features, event data, pedestrian data,  road 

data, and the like. In addition, the second environ ment 

information may include for the selected simulation  target 

at least one of reference road data, nearby vehicle  data, 

nearby pedestrian data, nearby obstacle data, nearb y 

traffic light data, nearby sign data, and event dat a. The 

output of the second environment information may be  

configured as a data set by separately dividing cas es where 

a more minute verification is required such as a ca se where 

there is a problem in the driving algorithm of the vehicle 

which is driving, a case where a pedestrian walks o n the 

road, or an event in which a sudden rockslide occur s, with 

the user verifying the image output from the first server 

in real time. In this example, the basis for packag ing the 
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data set, may be a displayed time, such as simulato r 

operation time of the first server or RTC. 

[0054]  Next, control between each component will be 

described in more detail with reference to FIG. 6 a s 

follows. Here, the first server may provide the fir st 

environment information stored in the storage devic e to the 

first simulator, which is a processor, and the firs t 

simulator may transmit simulation information calcu lated in 

real time to the output device. Here, the simulatio n 

information transmitted from the first simulator ma y be 

information which has been converted into image dat a and 

may be transmitted to other servers including the s econd 

server through the communication device. 

[0055]  Thereafter, the first server may receive an 

environment information logging request, which is a  

generation request message for second environment 

information for the simulation target that includes  at 

least one of road data, nearby vehicle data, nearby  

pedestrian data, nearby obstacle data, nearby traff ic light 

data, nearby sign data and event data for a predete rmined 

period of time from the input device, another serve r 

including the second server, or the user terminal. Here, 

the first server may separately manage static data that may 

not be changed during the simulation such as geogra phical 

features, road data, and the like and dynamic data that may 



20 

 

be changed during the simulation such as vehicle pl acement, 

pedestrians, and the like. Here, based on the auton omous 

vehicle being verified by the user in the simulatio n image 

of the first server, the second environment informa tion may 

include static data within a specific range of the selected 

autonomous vehicle and dynamic data for a set amoun t of 

time. In this manner, the second environment inform ation 

divided from the first environment information may be 

transmitted to the communication device of the seco nd 

server through the communication device of the firs t server. 

In addition, the second environment information rec eived 

from the communication device of the second server may be 

stored in the storage device or may be provided to the 

second simulator. Through this process, the simulat ion 

preprocessing step may be performed either by stori ng the 

divided second environment information in the first  server 

or by transmitting and storing the second environme nt 

information to and in the second server. 

[0056]  Also, sensor unit information including sensor unit  

data stored in a storage device of the second serve r and 

the second environment information may be input to the 

second simulator. In addition, the second simulator  may 

simulate based on the above-described information, convert 

the information into an image, and output the image . Here, 

in the present invention, sensor unit parameter 
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configuration information may be received from the user 

terminal or the sensor unit parameter configuration  

information may be a message requesting selection f rom 

among a plurality of sensor unit, a sensor unit tha t will 

be applied to the second simulator. Also, through t he 

above-described process, a simulation step may be p erformed 

in which a simulation, using second environment inf ormation 

and sensor unit data, performs simulated driving wi th the 

simulation target vehicle. In addition, the sensor unit 

information may include sensor unit data, which is virtual 

sensor data that simulates an actual sensor, and ma y 

further include at least one of the number, type, 

specification, and installation position within the  vehicle 

of the sensors included in the sensor unit. 

[0057]  The second simulator of the second server may 

simulate the received second environment informatio n and 

the sensor unit data together, and sensor data, whi ch is 

the output data of the simulated sensor unit of the  

simulation target vehicle, may be stored in the sto rage 

device of the second server. Also, in the present i nvention, 

verification on an input driving algorithm may be p erformed 

by inputting to the second simulator, a driving alg orithm 

either provided from the user terminal or previousl y stored 

in the second server, r and then by inputting the a bove-

described sensor data to the driving algorithm. Acc ordingly, 
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a user may repeatedly verify their algorithm with o nly a 

scenario within a relatively reduced set time, inst ead of 

testing vast amounts of data and may perform more e fficient 

verification by inputting a variety of driving algo rithms. 

In addition, a plurality of users may access the fi rst 

server and be provided with only the environment 

information they need to verify their algorithms. 

[0058]  Next, referring to FIG. 7, in the present invention , 

a plurality of sensor unit may be provided, and dat a of 

each of the plurality of sensor unit may be sequent ially 

calculated in the second simulator. In detail, in t he 

second server, the second simulator may be operated  

multiple times by varying the number and type of se nsor 

unit based on the same second environment informati on from 

the user terminal. Also, first sensor data, second sensor 

data, and the like, which are the results of each 

simulation, may be stored in the storage device and  may be 

synchronized with each other. In addition, the seco nd 

server may input the synchronized sensor data and t he 

second environment information to the second simula tor 

after which the driving algorithm, which is either input 

from the user terminal or previously stored, may be  applied 

to the simulator to verify the algorithm. 

[0059]  Also, in all of the exemplary embodiments described  

above, the present invention may include a step for  
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receiving simulation configuration information. Her e, the 

step for receiving the simulation configuration inf ormation 

may be performed before or after the preprocessing step, 

may be received from the user terminal, and may inc lude at 

least one of information on a simulation target veh icle, 

information on a sensor unit of the simulation targ et 

vehicle, and information on a vehicle driving algor ithm. 

The simulation target vehicle information may inclu de at 

least one of a type, shape, size, wheelbase, height , and 

center of mass of the vehicle, and the sensor unit 

information of the simulation target vehicle may in clude at 

least one of the number, type, specification, and 

installation position within the vehicle of a senso r 

included in the sensor unit. In addition, the vehic le 

driving control algorithm information may be compos ed of 

algorithms that calculate driving commands for the vehicle 

based on output data of the sensor unit of the simu lation 

target vehicle. Here, the driving command of the ve hicle 

may include at least one of acceleration, decelerat ion, 

full stop, driving direction, turn indicator, and l ighting 

of the vehicle. Here, the sensor unit information o f the 

simulation target vehicle may be received before th e server 

calculates the sensor unit output data using the se cond 

environment information and the sensor unit data, a nd the 

vehicle driving control algorithm information may b e 
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received before verification in the second simulato r. As 

simulation variables may vary over repeated steps, this 

process is not intended to be limiting. 

[0060]  Although the exemplary embodiments of the present 

invention have been illustrated and described herei nabove, 

the present invention is not limited to the above-m entioned 

specific exemplary embodiments, but may be variousl y 

modified by those skilled in the art to which the p resent 

invention pertains without departing from the scope  and 

spirit of the present invention as disclosed in the  

accompanying claims. These modifications should als o be 

understood to fall within the scope of the present 

invention. 
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【CLAIMS】 

【Claim 1 】 

A moving object simulation method comprising: 

(a) a simulation preprocessing step in which a firs t 

server generates environment information for simula tion 

target, including at least one of road data, nearby  vehicle 

data, nearby pedestrian data, nearby obstacle data,  nearby 

traffic light data, nearby sign data, and event dat a for a 

predetermined period of time; and 

(b) a simulation step in which a second server 

calculates sensor unit output data of a simulation target 

vehicle, according to movement of the simulation ta rget 

vehicle, for the predetermined period of time using  the 

environment information.  

 

【Claim 2 】 

The moving object simulation method of claim 1, 

wherein 

the step (b) is performed after the step (a), the s tep 

(a) further includes: a step for storing the enviro nment 

information, and in the step (b), by using the envi ronment 

information stored in the step (a), the second serv er 

reduces computational processing load for simulatio n. 
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【Claim 3 】 

The moving object simulation method of claim 2, 

wherein the first server and the second server are the same 

server. 

 

【Claim 4 】 

The moving object simulation method of claim 1, 

wherein the step (a) and the step (b) are simultane ously 

performed, and the environment information used in the step 

(b) is received by the second server in real time f rom the 

first server, thereby reducing the computational pr ocessing 

load of the second server for simulation. 

 

【Claim 5 】 

The moving object simulation method of claim 4, 

wherein the first server and the second server are separate 

servers. 

 

【Claim 6 】 

The moving object simulation method of claim 1, 

wherein the environment information includes simula tion 

time data such that the simulation time of the step  (a) and 

the step (b) are synchronized. 
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【Claim 7 】 

The moving object simulation method of claim 1, 

wherein the simulation target vehicle is an autonom ous 

vehicle. 

 

【Claim 8 】 

The moving object simulation method of claim 1, 

wherein the sensor unit includes at least one of li dar, 

radar, GPS, and camera sensors. 

 

【Claim 9 】 

The moving object simulation method of claim 1, 

further comprising: 

receiving simulation configuration information 

including at least one of simulation target vehicle  

information, sensor unit information of a simulatio n target 

vehicle, and vehicle driving control algorithm info rmation 

from a user either before or after the step (a). 

 

【Claim 10 】 

The moving object simulation method of claim 9, 

wherein the simulation target vehicle information i ncludes 

at least one of a type, shape, size, wheelbase, hei ght, and 

center of mass of a vehicle. 
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【Claim 11 】 

The moving object simulation method of claim 9, 

wherein the sensor unit information of the simulati on 

target vehicle includes at least one of the number,  type, 

specification, and installation position within the  vehicle 

of a sensor included in the sensor unit. 

 

【Claim 12 】 

The moving object simulation method of claim 9, 

wherein the vehicle driving control algorithm infor mation 

is an algorithm for calculating a driving command o f the 

vehicle based on the sensor unit output data of the  

simulation target vehicle. 

 

【Claim 13 】 

The moving object simulation method of claim 12, 

wherein the driving command of the vehicle includes  at 

least one of acceleration, deceleration, full stop,  driving 

direction, turn indicator, and lighting of the vehi cle. 

 

【Claim 14 】 

The moving object simulation method of claim 1, 

wherein, in the step (b), driving the simulation ta rget 

vehicle is controlled based on the calculated outpu t data 

of the sensor unit of the simulation target vehicle . 
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【Claim 15 】 

A moving object simulation system comprising: 

a first server and a second server performing the 

moving object simulation method according to one of  claims 

1 to 14. 

 

【Claim 16 】 

A storage medium recording commands for performing the 

moving object simulation method according to one of  claims 

1 to 14. 

 

 


