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[DESCRIPTION
[Title]
POSITION RECOGNITION METHOD AND POSITION

RECOGNITION SYSTEM FOR VEHICLE
[Technical Fieldl

[1] The present invention relates to a position redegnimethod and a
position recognition system for a vehicle, and maeecifically, a position
recognition method and a position recognition syster a vehicle that are capable
of performing autonomous driving and route guidataca destination by measuring
the position and movement direction of a vehictedigh marker recognition.
[Background Ark

[2] With regard to an unmanned autonomous driving systeuch
research has recently been conducted on autonodmmirsg, particularly, in fields

related to movable devices such as automobiles.

[3] In general, autonomous driving systems use GlolmditiBning
System (GPS) position information and signals ola@ifrom various sensors based
on road map information to automatically contralivioig of an automobile from a

starting point to an ending point on the road sisighe driver with driving.

[4] The key to enabling autonomous driving is to idgnposition
information of a vehicle in real time, and to tkisd, not only GPS but also cameras,
radio ranging, and light detection and ranging (AK) are being used

experimentally.

[5] However, GPS has a low accuracy due to its wide eange, and

raw data measured through a camera, a LIDAR aner @itnfigurations is not easy
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to process due to its large size, and thereforarel on a method of estimating the
position of a vehicle using the above technologgesactively being conducted

worldwide.

[6] In the case of the vehicle position estimation nebbgy disclosed
so far and an autonomous driving system usingdheesthe accuracy is low and the
amount of data is very large, and therefore itifcdlt to apply the technology to
actual autonomous driving, and construction ofghtgpeed wireless communication

infrastructure such as 5G is on hold.

[Disclosuré
[Technical Problein

[7] The present invention has been created to solvalibee problems,
and it is an object of the invention to provide @sition recognition method and a
position recognition system for a vehicle that eapable of accurately identifying
position information and/or direction informatiove€tor information) of the vehicle
with respect to a surrounding space even in arremvient in which GPS operation
or communication is difficult, and implementing ambmous driving with only a
small amount of data.

[8] It is an object of the invention to provide a pisit recognition
method and a position recognition system for a alehtapable of increasing the
accuracy of computed position information and/orection information (vector
information).

[9] The technical objectives of the present inventios raot limited to
the above, and other objectives that are not destrnay become apparent to those

of ordinary skill in the art based on the followidgscription.
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[Technical Solutioh

[10] In order to solve the above problems, an embodiraktite present
invention provides a position recognition methodluding: measuring a space in a
first direction through one or more measuring desigrovided in a vehicle;
recognizing a first marker through the measuringiae computing first position
information of the vehicle; obtaining map infornmatj and specifying
comprehensive position information of the vehiggerein the first marker includes
a coordinate value of the first marker, the firssition information is a coordinate
value of the vehicle computed through the recoggiaf the first marker, and the
specifying of the comprehensive position informatiaocludes combining the first
position information of the vehicle with the magormation, and having an effect of
accurately identifying position information of ahrele with respect to a surrounding
space in an environment in which GPS operationoanmaunication is difficult, and
implementing autonomous driving with only a smatiaunt of data.

[11] According to an embodiment of the present inventibe position
recognition method provides a position recognitieethod in which the obtaining of
the map information may include: specifying builglimformation; and selecting
map information matching the specified buildingoimhation and which has an effect
of smoothly implementing position recognition anditamomous driving by
superimposing the position information of the véhiwith the map information.

[12] According to an embodiment of the present inventitrere is
provided a position recognition method in which tkelecting of the map
information may include: requesting first map imf@tion matching the building

information; and receiving the first map informatisom a server and which has an
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effect of smoothly implementing autonomous drivingsuperimposing the position
information of the vehicle with the map information

[13] According to an embodiment of the present inventitrere is
provided a position recognition method in which tgecifying of the building
information may include deriving destination infation of the vehicle or obtaining
address information of a building from the firstnkex or a second marker and which
has an effect of easily obtaining map information.

[14] According to an embodiment of the present inventibe position
recognition method provides a position recognitiorethod further including
computing vector information of the vehicle, wharg¢he computing of the vector
information may include measuring an amount of geamf the first position
information to compute first vector information,dahaving an effect of enhancing
autonomous driving by obtaining moving directioformation of the vehicle.

[15] According to an embodiment of the present inventitrere is
provided a position recognition method in which specifying of the comprehensive
position information may include further combinittge first vector information of
the vehicle with the map information and which haseffect of providing basic data
for obtaining the optimal route for an autonomotigidg.

[16] According to an embodiment of the present inventibe position
recognition method provides a position recognitieethod further including setting
a route of the vehicle, wherein the setting of thete of the vehicle may include
setting a movement route of the vehicle based @ dbmprehensive position
information, and having an effect of providing thleortest and optimal route only

with minimum data.
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[17] According to an embodiment of the present inventitrere is
provided a position recognition method in which #etting of the route of the
vehicle may include: requesting information aboutdestination; transmitting
coordinates of the destination; and computing artekb route, wherein the
transmitting of the coordinates of the destinatimiudes transmitting at least one of
coordinate information of the destination and infation on a marker closest to the
destination and which has an effect of enhancingremmous driving by accurately
specifying destination information.

[18] According to an embodiment of the present inventibe position
recognition method provides a position recognitiorethod further including:
recognizing a second marker through the measurvice;, and computing second
position information of the vehicle, wherein thenqmuting of the vector information
may include measuring an amount of change of thergk position information to
compute second vector information and calculatimg ¥ector information of the
vehicle, and having an effect of not only reducihg error of the coordinate
measurement of the vehicle but also increasing réti@bility of the computed
position information even when a specific markestasnaged.

[19] According to an embodiment of the present inventitrere is
provided a position recognition method in which tba&culating of the vector
information may include: comparing the first vectaformation with the second
vector information; and computing average vectdorimation of the first vector
information and the second vector information aridciv has an effect of reducing
the error of the moving direction information ofetlvehicle and increasing the

precision.
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[20] According to an embodiment of the present inventitrere is
provided a position recognition method in which tba&culating of the vector
information may include comparing the first vectaoformation with the second
vector information, and when a difference betwden first vector information and
the second vector information is outside a setremage, comparing third vector
information of the vehicle computed from third gas information with the first
vector information and the second vector informagmd which has an effect of not
only reducing the error of the vector of the vehiblt also increasing the reliability
of the computed vector information even when ai§penarker is damaged.

[21] According to an embodiment of the present inventitrere is
provided a position recognition system includingvehicle provided to be driven
automatically or manually; one or more measuringiais provided in the vehicle
and configured to recognize a first marker throoggasurement of a space in a first
direction; and a controller, wherein first positiofiormation obtained from the first
marker is stored in the controller, and the coldrobenerates comprehensive
position information that combines the first pamsitinformation with obtained map
information, and having an effect of accuratelyniifging the position information
of the vehicle for a surrounding space even in amrenment in which GPS
operation or communication is difficult and implemieg position recognition and
autonomous driving with only a small amount of data
[Advantageous Effecks

[22] According to a disclosed embodiment, the preserdgrition has an
effect of accurately identifying position informati and/or direction information
(vector information) of a vehicle with respect tceasured surrounding spatial

information even in an environment in which GPSrapen or communication is
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difficult and implementing autonomous driving onlith low-capacity data by
utilizing a marker including position informatiomé a device for detecting the

marker.

[23] In addition, an embodiment of the present inventias an effect of
increasing the accuracy of computed position infdrom and/or direction
information (vector information) by computing andngparing information about

each of two or more markers.

[24] In addition, an embodiment of the present inventias an effect of
guiding the driver to the optimal and shortest eoub the destination or
implementing autonomous driving with the optimablahortest route by utilizing
both position information and/or direction infornwat (vector information) of a

vehicle.

[25] The effects of the present invention are not lichite the effects
described above, and other effects that are natridesl will be clearly understood

by those skilled in the art from the following depton.

[Description of Drawings]

[26] FIGS. 1 to 3 illustrate an example in which a meagudevice

recognizes a marker according to movement of acleem a specific space.

[27] FIG. 4 exemplarily illustrates the types of markers

[28] FIG. 5 is a flowchart showing a position recogmtimethod for

autonomous driving of a vehicle.
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[29] FIG. 6 is a flowchart showing a position recogmtimethod for

deriving a position of a vehicle through spatiabi@bnate information.

[30] FIG. 7 is a flowchart showing a position recogmtimethod for

more precisely measuring position information ekaicle.

[31] FIG. 8 is a flowchart showing a position recogmtimethod for
calculating vector information of a vehicle througtiormation computed from a

marker.

[32] FIG. 9 is a flowchart showing a position recogmtimethod for

more precisely measuring vector information.

[33] FIG. 10 is a flowchart including an operation oftiegy a vehicle
route to a destination based on position infornrmaaod vector information of the

vehicle.

[34] FIG. 11 is a flowchart showing a position recogmtimethod for

obtaining destination information.

[35] FIG. 12 is a block diagram illustrating the relasbips between

respective components.

[36] FIG. 13 is a flowchart showing a position recogmitimethod

according to another embodiment of the presennive.

[37] FIG. 14 is a flowchart showing detailed operatiforsselecting map

information.

[Modes of the Invention]
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[38] Hereinafter, the advantages and features of theepteénvention and
ways of achieving them will become readily appaseith reference to the following
embodiments described in detail in conjunction ville accompanying drawings.
However, the present invention is not limited talstembodiments and may be
embodied in various forms. The embodiments to dscibed below are provided
only to make the disclosure of the present inventomplete and assist those of
ordinary skill in the art in fully understandingetiscope of the present invention, and
the scope of the present invention is defined bglthe appended claims.

[39] Terms used herein are used for describing the emmieodls and are
not intended to limit the scope and spirit of thesent invention. It should be
understood that the singular forms “a” and “an’oalsclude the plural forms unless
the context clearly dictates otherwise. The terfosmprises,” “comprising,”
“includes,” and/or “including,” when used hereirpesify the presence of stated
features, integers, steps, operations, elememsp@oents and/or groups thereof and
do not preclude the presence or addition of onaane other features, integers, steps,
operations, elements, components, and/or groupgedhe In connection with
assigning reference numerals to elements in thevidgs, the same reference
numerals are used for designating the same elentteaisghout the specification,
and the term “and/or” includes any one or comboratiof the associated listed items.
It should be understood that, although the ternrst;f “second,” “third,” etc. may
be used herein to describe various elements, #lesgents are not limited by these
terms. These terms are only used for distingugsline element from another.
For example, a first element could be termed amsk@ement or a third element

without departing from the scope of the presenemion.
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[40] Unless otherwise defined, all terms (including techl and
scientific terms) used herein have the same mearasgcommonly understood by
those of ordinary skill in the art to which thisvention belongs. It should be
further understood that terms, such as those akfimeommonly used dictionaries,
should not be interpreted in an idealized or ovdolymal sense unless expressly
defined herein specifically.

[41] In the embodiments, the term “unit,” refers to &ware element or
a hardware element such as a field-programmabéeayedy (FPGA), an application-
specific integrated circuit (ASIC), etc., and penfie a corresponding function. It
should, however, be understood that the term “usitiot limited to a software or
hardware element. A “unit” may be implementednraadressable storage medium.
A “unit” may also be configured to reproduce onermre processors. For example,
a “unit” may include various types of elements (espftware elements, object-
oriented software elements, class elements, taskeglts, etc.), segments (e.g.,
processes, functions, attributes, procedures, sutines, program code, etc.), drivers,
firmware, micro-code, circuits, data, databaseda dstructures, tables, arrays,
variables, etc. Functions provided by elements ‘amits” may be formed by
combining them into a smaller number of elements ‘amits” or may be divided
into additional elements and “units.”

[42] In the specification, a computer can be any typbavflware device
including at least one processor, and may be utubElsto encompass software
configurations operating in the corresponding hanew device according to
embodiments. For example, a computer may be ulodelr$o be a smart phone, a
tablet PC, a desktop, a notebook, a user cliengnoapplication running on any of

these devices, but is not limited thereto.
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[43] Each operation described in the specification scdked as being
performed by a specific component or computer,thatagent of each operation is
not limited thereto, and at least some of the dmera may be performed in different
devices according to embodiments.

[44] Hereinafter, embodiments of the present inventidhbe described
in detail with reference to the accompanying drasin

[45]

[46] FIGS. 1 to 3 schematically illustrate an examplevimch position
recognition and autonomous driving of a vehiclaispecific space are performed.

[47] The embodiment of the present invention aims atingt
autonomous driving through accurate position rettagmin an indoor space of a
building, for example, in a limited space, suctaasunderground parking lot. Such
a space as an underground parking lot not onlyesadsficulty in arrival of Global
Positioning System (GPS) signals, but also ofterm$ an incomplete
communication environment unless an access poiRj (&vice is properly installed.
That is, the present invention can be mainly appitea space where it is difficult for
GPS signals to arrive, a space with a poor comnatinit environment, or a space
with a limited width. However, the present inventiis not limited thereto and an
embodiment of the present invention may be utilimea@n open space.

[48] FIGS. 1 to 3 illustrate an example of a parkingcepamong a large
number of spaces. A general parking space hasitdi space in a building, has a
restriction in arrival of GPS signals, and ofteitsféo have a smooth communication
environment. In the following description, the nter‘parking space” may be

interchangeably used with the term “autonomousinlyigpace.”
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[49] Autonomous driving spaces shown in FIGS. 1 to 3une a
plurality of individual parking areas in which regpive cars may be parked and a
plurality of pillars. Each of the pillars may beogided with one or more markers
40, and each of the markers 40 may include positigiormation of the
corresponding pillar. The position information thie column may be coordinate
information of the center point of the column opbadinate information of the center
point of the corresponding marker 40.

[50] In the case of the embodiment of the present inmenthe markers
40 are formed on the pillars, but the present itisanis not limited thereto. For
example, the markers 40 may be formed on a flodase, a ceiling, or peripheral
walls of the autonomous driving space. In addjtibbe markers 40 may be formed
in two or more places among the pillars, the flsarface, the ceiling, and the
periphery of the autonomous driving space as need&de key point is that the
markers 40 are formed at a specific point in théomamous driving space,
preferably, at a place (a height, etc.) that mayasly recognized when a vehicle
such as a car moves.

[51] The plurality of markers 40 may be recognized byneasuring
device 20 provided in a vehicle 10 moving in théoaomous driving space. The
vehicle 10 may conceptually include all types ofvatnle devices including a car.
For example, components such as an electric velocicdgger or a cart may be
considered part of the vehicle according to an aetimbent of the present invention.

[52] The measuring device 20 includes various devicgzahlla of
recognizing the markers 40 and a surrounding spakcethe case of the present
invention, the measuring device 20 may be a cameaalight detection and ranging

(LIDAR) sensor, and may include both a camera abiDAR sensor. On the other
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hand, devices other than the camera and LIDAR neauthized to implement the

present invention as long as they are devices tapdbneasuring the surrounding
space. Depending on the type of the measuringcee0, the type of the markers
40 may also slightly vary, which will be describeelow.

[53] Meanwhile, the measuring device 20 according toeitmdodiment
of the present invention may be installed inside \khicle 10. Specifically, when
the vehicle 10 is a driving device, such as anraotnle, the measuring device 20
may be installed at a position in which a black Iminstalled inside the vehicle 10,
and a camera lens of the black box may be setictiin as the measuring device 20.
In general, a black box installed in an automolslenstalled in the vicinity of a
rearview mirror on the inner side a windshield feé automobile. When the black
box is provided as two or more black boxes at tioatfand rear of the car, the
measuring device 20 may also be installed in e&tihedblack boxes. However, the
measuring device 20 may be installed outside theclee10.

[54] The measuring device 20 is preferably installetheamiddle based
on the traverse width of the car. When the meaguitevice 20 includes a camera
lens, the position of the lens needs to be locatdide middle of the width of the car,
and when the measuring device 20 is a LIDAR serthersame applies. This is to
reduce measurement distortion and accurately catpet center coordinates of the
car.

[55] The markers 40 according to the embodiment of thesemt
invention are illustrated in FIG. 4. The marke@sshown in FIG. 4 are only a few
examples of the markers 40 of various shapes. nidr&er 40 may be provided as a

marker including a pattern that may be recognizaed general input device, such as
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a camera or another component, and/or a refleotaned of a material having high
light reflectivity.

[56] A marker including pattern information may be paed as a quick
response (QR) code or in a form similar to a QRecodAs an example, a form
similar to a QR code may include an aruco markdhe aruco marker may be
recognized by a camera, and an ID or other infaomahcluded in the aruco marker
may be extracted through analysis of a photo ogéemaformation obtained through
camera recognition. With regard to the technologng the aruco marker, a large
number of research institutes are currently dewetpan algorithm to increase the
accuracy.

[57] On the other hand, the image information of thee@anmarker may
be analyzed in real time to extract informationxeny-, and z-axis directions of the
aruco marker, and compute distance information wité aruco marker. The
markers according to an embodiment of the presemnition may also have pattern
information, such as that of a QR code or an ameoker, and in this case, the
measuring device 20 may be a device capable ofttingua photo or image
information, such as a camera. The pattern infaomanay be in the form shown
in FIG. 4A, and may also be provided in the formadfarcode as shown in FIG. 4B
according to the amount of information includectath marker.

[58] When the marker 40 is provided as a reflector liigh light
reflectivity, the marker may be measured by a LiDARBnsor. That is, the
measuring device 20 may include a LiDAR sensor.e Ttarker 40 including a
reflector may also have a form, such as a QR coda @ruco marker. In addition,
the marker 40 including a reflector may be providgedhe form of a barcode as

shown in FIG. 4B.
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[59] When the marker 40 is provided in the form of acbde as shown
in FIG. 4B, the same principle as barcode recogmithay be adopted. Meanwhile,
coordinate information of the corresponding mankery be computed based on the
ratio of the width of a portion in which the reftec is formed to the width of a
portion in which the reflector is not formed.

[60] Regardless of the form or material of the marker @@ key
function of the marker 40 is that each marker 4Quitles different ID information.
The ID information may include unique numberingttod corresponding marker 40,
unique coordinate information (absolute positidimimation) of a point in which the
marker 40 is formed, or relative coordinate infotiora calculated based on the
origin when a specific point in the autonomous idigvspace is taken as the origin.
When the marker 40 adjacent to the vehicle 10asgeized by the measuring device
20, the ID and/or position information of each nerkO is identified in real time by
the controller 30.

[61] Depending on the nature of the marker 40, the madke may
include full map information of the autonomous dry space. The map
information may be two-dimensional map informati@amd the map information
includes coordinates of a specific point, an ergaran exit, and general obstacles
that serve as reference points of the autonomaumgirspace. In some cases, the
map information may include only the total areaaf(s) information of the
autonomous driving space. Detailed informationtloeé map, that is, detailed
information of the autonomous driving space, mayilke by the measuring device
20 measuring the surrounding space according totheement of the vehicle 10.

[62] On the other hand, when the minimum communicationrenment

is formed in the autonomous driving space, the rolet 30 may transmit the
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recognized unique numbering of each marker 40 tseever 100 through a
communicator 60, and the server 100 may transnoitdioates corresponding to the
corresponding unique numbering value to the coetrd0. Meanwhile, at least
one of the markers 40 may include an address dmk &r downloading the full
map information of the autonomous driving space, tae controller 30 may receive,
from the server 100, the full map information dosaded through the communicator
60.

[63] In summary, the markers 40 include information teslato at least
one of the following types of information: coordieainformation (absolute or
relative coordinates) of the place in which the keas 40 are formed, ID information
of each marker, map information of the autonomaigrdy space, link information
for downloading map information of the autonomouisidg space, link information
for obtaining coordinate information of the markermsdividual parking space
information around the markers, spatial coordirea information on the area in
which the vehicle 10 may move around the markematial coordinate area
information on the area in which the vehicle 10 may move around the markers,
and advertisement information. In addition, therkees may further include
information for autonomous driving or other additabinformation.

[64] FIG. 1 illustrates a vehicle 10 moving in an autooos driving
space. The vehicle 10 may measure a surroundiagesghrough the measuring
device 20 and recognize a marker 40 adjacent thereSurrounding space
information measured by the measuring device 20 idedtification information
recognized from the marker 40 are stored in thetrotber 30. The measuring

device 20 recognizes the spatial information aedntiarker 40 in real time.
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[65] The spatial information corresponds to image infaron of the
surrounding space having the position of the méagwtevice 20 as the zero point.
The spatial information measured by the measurangce 20 is accumulated as the
car moves and is stored in the controller 30, &edaccumulated spatial information
is formed as map information in the form of an imag

[66] ID information and/or coordinate information of thearker 40 may
be computed based on the identification informatecognized from the marker 40
and stored in the controller 30. In addition, tieka position information of the
vehicle 10 may be obtained based on the marker #8e obtained relative position
information may be stored in the controller 30, éimel relative position information
may be superimposed on the map information. THrdhg coordinate information
of the marker 40 and the relative position inforioratof the vehicle 10, relative
coordinate information may be combined with the faap information in the form
of an image.

[67] FIG. 2 illustrates the vehicle 10 of FIG. 1 movegradetermined
distance. As the vehicle 10 moves from a posi{ibnto a position (2), spatial
information is accumulated, causing the map infaiomato become larger. In
addition, all of the markers 40 located in a mealsigr range of the measuring device
20 are recognized and the recognized markers @medsin the controller 30.

[68] Since the positions of the markers 40 are fixethtike position
information of the vehicle 10 continuously changesording to the movement of
the vehicle 10. That is, through the varying amafnchange of relative position
information, vector information of the vehicle 1@Gynbe computed. The computed
vector information is information required whents®f a route for the vehicle 10 to

most efficiently move to a destination during autorous driving.
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[69] FIG. 3 illustrates the vehicle 10 that moves towdre destination.
Through the position (1) and the position (2), posi information, vector
information, and spatial information of the vehid@ may all be obtained, and based
on the obtained information, comprehensive positdormation may be generated.

[70] Meanwhile, based on the accumulated spatial infoomaand
identification information obtained from two marker40, spatial coordinate
information may be generated. Through coordinaferination about the two
markers 40, i.e., two points, a virtual coordinatap may be generated, and the
coordinate map may be combined with the accumulgpedial information. The
spatial coordinate information is information thist a combination of spatial
information and a coordinate map, and when theiapabordinate information is
derived, the position information of the vehicle ) easily derivable, and the
minimum requirements for autonomous driving todlestination are provided.

[71] For example, upon obtaining destination informat{oaordinates)
provided from the server, autonomous driving of Wiedicle 10 may be performed
based on spatial coordinate information and congrgilre position information.
Detailed operations for autonomous driving willdescribed with reference to FIGS.
5to 11.

[72]

[73] FIGS. 5 to 11 illustrate specific operations ofasifion recognition
method according to an embodiment of the preseenition, showing an example in
which the position of a vehicle is identified thghueach operation and accordingly
autonomous driving is performed.

[74] FIG. 5 illustrates general operations of a positi@tognition

method according to an embodiment of the preseveniion. Specifically, the
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position recognition method includes an operati@@Bof measuring a space around
the vehicle 10 through the measuring device 20paration S200 of recognizing

one or more markers 40 through the measuring de2@;ean operation S300 of

computing position information of the vehicle 10ndaan operation S500 of

specifying comprehensive position information af trehicle 10.

[75] Additionally, the position recognition method aatiog to the
embodiment of the present invention may furthedude an operation S400 of
computing vector information of the vehicle 10 ardoperation S500 of generating
spatial coordinate information.

[76] The operation S100 of measuring the space is amatqe of
identifying the topography, obstacles, cars, etthe surrounding space based on the
vehicle 10. In the case of the embodiment of thesgnt invention, surrounding
spatial information may be obtained through the sngag device 20 provided in the
vehicle 10, and the measuring device 20 may begut device, such as a camera, or
may be a LiDAR sensor.

[77] The measuring device 20 may measure only a certmge of
angles depending on the type, or may measure tire &0 degrees at once. In
addition, only a certain range of angles may beswes while the sensor is rotating,
to thereby measure all directions.

[78] In summary, the measuring device 20 may measurdiakpa
information within a certain radius based on thkeiele 10, and the measured spatial
information is stored in the controller 30. In duuoh, the size of the spatial
information measured is subject to expansion aaegrtb the movement of the
vehicle 10. That is, the spatial information isc@oulatively stored in the

controller 30. Meanwhile, the spatial informatimorresponds to image information
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to which coordinate values are not assigned. Toexein order to satisfy the
requirements for autonomous driving, informatiomestthan the obtained spatial
information is required.

[79] The spatial information obtained in the operatid®@of measuring
the space corresponds to image spatial informatiomhich coordinate information
is not determined because the coordinates of thecleelO are always fixed to the
zero point. Therefore, when using the obtainediapaformation, autonomous
driving at a level at which the vehicle 10 avoidsstacles can be performed, but
autonomous driving to a destination cannot be perdo without additional
reference information, such as GPS information.

[80] Therefore, in order to add coordinate informationtie obtained
spatial information, the operation S200 of recomgzhe marker 40 formed in the
vicinity through the measuring device 20 is requiire The measuring device 20 may
recognize a plurality of markers 40 located wittiie measuring radius, and each of
the markers 40 may include various types of ideatiion information. Various
types of identification information obtained fromet markers 40 are stored in the
controller 30.

[81] Each of the markers 40 may include the followinfpimation as
described above. In detail, each of the markengin@ude ID information of each
marker, coordinate information of the place in whtbe marker 40 is formed, map
information of the autonomous driving space, linkormation for downloading the
map information of the autonomous driving spac# information for obtaining the
coordinate information of the marker, individualrkiag space information around

the marker, spatial coordinate area informatiortf@narea in which the vehicle 10
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can move around the marker, spatial coordinate mrfeamation on the area in
which the vehicle 10 cannot move around the masgl, advertisement information.

[82] In the case of the embodiment of the present inmeneach marker
40 includes coordinate information of a place inickhthe marker 40 is formed.
The coordinate information may be absolute cootdim#ormation based on latitude
and longitude or relative coordinate information emha specific point in the
autonomous driving space is set as a zero pointhrough the coordinate
information of the marker 40 obtained through theasuring device 20, the
coordinate information may be added to the spatiarmation.

[83] Each of the markers 40 may include not only coatdinnformation
but also direction information. When the markerigl®ormed on a specific plane,
the marker 40 may have a direction vector. Thrahghcoordinate information and
direction information obtained from the marker 4@ative position information of
the vehicle 10 with respect to the marker 40 maglidained. The relative position
information may be distance information and anghormation between the
measured marker 40 and the vehicle 10, and maglatve coordinate information
of the vehicle 10 relative to the coordinate infatian of the marker 40.

[84] After the position information of the vehicle 10generated through
the identified relative position information of tlrehicle, the position information is
stored in the controller 30. The position informaatof the vehicle 10 may change
in real time according to the movement of the viehi® and may be combined with
spatial information in the operation S500 of speoid the comprehensive position
information.

[85] The operation S300 of computing the position infation of the

vehicle 10 may be performed in two methods. A meéthsing spatial coordinate

21



10

15

20

25

information is shown in FIG. 6, and a method usimgymarkers 40 is shown in FIG.
7. Details thereof will be described below.

[86] In the operation S400 of computing the vector imfation of the
vehicle 10, the vector information may be obtaifredh the amount of change when
the obtained position information of the vehicle tBanges according to the
movement of the vehicle 10. Vector informatiorraguired information to set the
shortest distance or the most efficient route te thestination. A detailed
description thereof will be provided below.

[87] The operation S500 of generating spatial coordinatagmation is
an operation of generating spatial coordinate médfon based on accumulated
spatial information and identification informatiabtained from two markers 40.
The spatial coordinate information is informatidmatt may replace high-capacity
map information that is required for general autanas driving, and corresponds to
information obtained by assigning coordinate valtesobtained image spatial
information. The coordinate values to be assignethage spatial information may
be obtained from a coordinate map generated thradehtification information
obtained from two or more markers 40.

[88] On the other hand, when both absolute coordimditernation and
absolute direction information are obtainable frone marker 40 and coordinates of
a specific point in the autonomous driving spaeedatainable using the information
obtained from the one marker 40, the coordinateieslassigned to the spatial
information may be generated through identificatioformation obtained from the
one marker 40. For example, when communicatiohiwithe autonomous driving
space is smooth, ID information of one of the mesk#0 may be used to obtain

absolute coordinate information and absolute domadhformation of the marker 40.
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[89] Spatial coordinate information is information thaay be easily
obtained even in an environment in which GPS do¢®perate or communication is
not smooth, and includes only the minimum informatrequired for autonomous
driving.

[90] The operation S600 of specifying the comprehengpesition
information corresponds to information combinin@ thosition information and/or
vector information of the vehicle 10 with the sphtnformation or spatial coordinate
information, and corresponds to an operation otiégag the current position and
vector of the vehicle 10 to start autonomous dguimthe destination.

[91]

[92] A method of specifying the position of the vehid® will be
described using FIGS. 6 and 7.

[93] In FIG. 6, it is assumed that spatial coordinatermation is stored
in the controller 30, and the figure is characedizn that the coordinates of the
vehicle 10 are derivable from the spatial coordingiformation. The operation
S300 of computing the position information of thehicle includes an operation
S310 of specifying a spatial position of the vehitD in spatial information and an
operation S320 of obtaining the coordinates of gpatial position in the spatial
coordinate information.

[94] The operation S310 of specifying the spatial positf the vehicle
refers to the position of the measuring devicerRthe spatial information measured
by the measuring device 20. That is, the positry be understood as the zero
coordinates of the measured spatial informationoweéter, the spatial information
is image information, and the coordinates of thesneing device 20 in the spatial

information are always updated to the coordinafeth® zero point even when the
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position of the vehicle 20 changes. Therefore,omer to specify objective
coordinates of the measuring device 20, spatialdinate information is required.

[95] Since spatial coordinate information is informatidhat is a
combination of spatial information with coordinat@p information, the coordinates
of any point in the spatial coordinate informatioray be computed. That is, an
operation of identifying a point in the spatial cdioate information that corresponds
to the spatial position, which is extracted in thgeration S310 of specifying the
spatial position of the vehicle, corresponds to dperation S320 of obtaining the
coordinates of the spatial position.

[96] Meanwhile, as shown in FIG. 7, the position of tiedicle 10 may
be specified through another method.

[97] Referring to FIG. 7, the operation S300 of compytihe position
information of the vehicle may include an operat®880 of obtaining first position
information, an operation S340 of obtaining sec@agition information, and an
operation S350 of comparing the first position mfation with the second position
information.

[98] Additionally, the operation S300 of computing theospion
information of the vehicle may further include apecation S360 of computing
average position information and an operation S87@omparing the average
position information with third position informatio

[99] The operations of FIG. 7 may be performed independé the
operations of FIG. 6, and may be performed in jperab that the final derivatives
may be compared with each other.

[100] The operation S330 of obtaining the first positinformation is an

operation of obtaining coordinate information ofettvehicle 10 from first
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identification information obtained from a first rkar, and the operation S340 of
obtaining the second position information (S340)ais operation of obtaining
coordinate information of the vehicle 10 from setadentification information
obtained from a second marker. The first markerthe second marker correspond
to some of the plurality of markers 40, and thstfimnarker and the second marker are
formed at separate positions. The terms “firstd &second” refer only to an
arbitrary marker among a plurality of markers arad bt refer to a marker at a
specific position.

[101] Unless there is an error in measurement, an é@mr@ position
information calculation algorithm, or damage to aarker, the first position
information and the second position information niieythe same within a certain
error range. However, a difference between trat position information and the
second position information may occur due to meament errors, algorithm errors,
marker damage, and the like. Such a case hasastrdigs effect on autonomous
driving, and there is a need to overcome this &tion.

[102] To overcome this limitation, the operation S330computing the
position information includes the operation S350comparing the first position
information with the second position informationin the above operation, when the
first position information and the second positioformation are the same within an
error range, the operation S360 of computing the¥age position information of the
two pieces of position information is performed tetermine the position
information of the vehicle 10, and when a mismaitkhe first position information
and the second position information is out of teeesror range, the operation S370
of comparing third position information derived rimoa separate third marker with

the first position information and the second posiinformation is performed.
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[103] The third position information derived from the rthi marker
different from the first marker and the second reaik compared with each of the
first position information and the second positinformation, and for example, in
response to a match of the first position inforotiand the third position
information within the error range and a mismattthe second position information
and the third position information out of the seberange, the controller 30 defines
the second position information as incorrect infation and stores the result.

[104]

[105] Through a process like that shown in FIG. 7, thesitmm
information of the vehicle 10 may be precisely deieed. When n-th position
information is accumulated in the controller 30 addition to the first position
information and the second position informatione thccuracy of the average
position information may increase. Even with amoern information about a
specific marker or damage to a specific marker,amautonomous driving may be
performable.

[106]

[107]

[108] FIGS. 8 and 9 illustrate detailed operations obparation S400 of
computing vector information of a vehicle.

[109] Specifically, the operation S400 of computing thescter
information of the vehicle includes an operationl®4€f computing first change
information, an operation S420 of computing secahenge information, and an
operation S430 of computing vector information.

[110] The operation S410 of computing the first chandgermation is an

operation of measuring the amount of change of fife position information
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according to the movement of the vehicle 10, amddperation S420 of computing
the second change information is an operation @afsmeng the amount of change of
the second position information according to thezemeent of the vehicle 10.

[111] The operation S430 of computing the vector inforamatis an
operation of generating vector information from finst change information and the
second change information.

[112] Specifically, a first vector may be derived throudie amount of
change of the first position information, and asetvector may be derived through
the amount of change of the second position inftona That is, the current
moving direction of the vehicle 10 may be derivedhe shortest route or the
optimal route to the destination may be derivedyomhen the current moving
direction of the vehicle 10 is identified. A geakautonomous driving space, such
as a parking lot, is often a one-way area, ang difficult to change the moving
direction of the vehicle 10 along the same strarghte. Accordingly, the current
moving direction information of the vehicle 10 @sponds to important element
information for smooth autonomous driving.

[113] The operation S430 of computing the vector inforamaincludes an
operation S431 of comparing computed vectors. Wdeasult of comparison of
the computed first and second vectors is thatwiteviectors are the same within an
error range, the controller 30 computes the avekagtor of the first and second
vectors and stores the computed average vector.

[114] When the difference between the computed firstsswbnd vectors
is out of the set error range, a third vector efikhicle 10 computed by third change
information being compared with each of the firsictor and the second vector.

The third change information may be obtained frothia marker.
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[115] The reason for comparing vectors computed frompeetsve
markers is the same as the reason for comparingigosnformation. This is
because, when the computed vector information differ any of various reasons,
such as algorithm errors, marker damage, andkbedmooth autonomous driving is
hindered.

[116] Through a process like that shown in FIG. 9, thetareinformation
(moving direction information) of the vehicle 10 ynde precisely determined.
When an n-th vector is accumulated in the contrd@ in addition to the first and
second vectors, the accuracy of the average vadtymation may increase. Even
with an error in the information of a specific marlor damage to a specific marker,
smooth autonomous driving may be performable.

[117]

[118] When the position information and the vector infation of the
vehicle 10 are determined, comprehensive positidormation may be specified,
and based on the specified comprehensive positfonnation, autonomous driving
of the vehicle 10 to the destination may be implete@. FIG. 10 shows the entire
flowchart further including an operation S700 oftisg a movement route of the
vehicle.

[119] The comprehensive position information correspdodaformation
obtained by combining spatial information or spatiaordinate information with
position information and/or vector information bdktvehicle 10. As shown in FIG.
6, the position information of the vehicle 10 mag bbtained from the spatial
coordinate information. In order to derive the goehensive position information,
the methods of FIGS. 6 and 7 may be applied indalig or may be applied in

parallel.
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[120] The operation S700 of setting the route of the alehs an operation
of manually or automatically setting or requestiag destination within the
autonomous driving space. Specifically, the openaB700 of setting the route of
the vehicle (S700) includes an operation S710 qéiesting destination information,
an operation S720 of transmitting destination coatgs, and an operation S730 of
computing the shortest (optimal) route.

[121] The operation S710 of requesting the destinatiéornmation may
include the controller 30 automatically requestihg destination information from
the server, or the user requesting the destinatnformation. The server 100
having received the request for the destinatiorormation may transmit the
coordinates of the designated destination inforomatio the controller 30.

[122] The destination information may be an unspecifiedgas well as a
specific place. For example, when the autonomorgng space is a parking space,
the destination information may be a space in wipigtking is possible. However,
spaces in which parking is possible change evenpemb, and thus correspond to an
unspecified place.

[123] The server 100 may obtain coordinate information da empty
parking space or information on a marker closeshéoempty parking space by its
own facility, and transmit the coordinate inforneatior the marker information to
the controller 30 through the communicator 60. €betroller 30 having obtained
the destination coordinate information may compiie shortest or optimal route
based on the previously obtained comprehensiveigosnformation.

[124] Meanwhile, in computing the shortest or optimaltepunformation
about a spatial range in which the vehicle 10 canmave is required. For example,

in the case of a parking space, a space in whidr @an park should not be present
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on the shortest route. The information about thegial range in which the vehicle
10 cannot move may be included in each of the maré®, or the corresponding
information may be downloaded from the server 10®{owever, since the
corresponding information may not be received fitbin server 100 in the case of a
place in which communication is not smooth, thepeesive markers 40 may include
the corresponding information.

[125]

[126] FIG. 12 illustrates a block diagram according toeambodiment of
the present invention. The vehicle 10 includes mtheasuring device 20, the
controller 30, and the communicator 60, and acogrdb the movement of the
vehicle 10, the measuring device 20 provided invitdcle 10 may not only measure
surrounding space information but also recognifermation about a plurality of
markers, such as a first marker 40 and a seconkiemé®’.

[127] The controller 30 serves as a processor that samdscombines
information obtained from the measuring device 2@ amay correspond to a
computer.

[128] The communicator 60 is a component connected todhgoller 30,
and corresponds to a device used for the contr8lleto communicate with the
server 100. The communicator 60 may transmit oeive information to or from
the server 100 through various methods, such agt-distance wireless
communication, e.g., wireless-fidelity (Wi-Fi), LgnTerm Evolution (LTE), 5G,
Bluetooth, and beacon.

[129]

[130] Meanwhile, FIGS. 13 and 14 illustrate a positiocognition method

according to another embodiment. However, someatipes of the embodiment
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are the same as or similar to the operations shov#iGS. 5 to 11. The position
recognition method according to FIGS. 13 and 1rhasnly characterized by using
the existing map information for autonomous driving

[131] The embodiment of the position recognition methbdven in FIG.
13 includes an operation S100’ of measuring a sadimg space of the vehicle 10,
an operation S200’ of recognizing a marker providedhe surrounding space, an
operation S300’" of computing position informatioh the vehicle, an operation
S500’ of obtaining map information, and an operati8600’ of specifying
comprehensive position information of the vehicle.

[132] In addition, the embodiment of the position rectigni method may
further include an operation S400’ of computingteeanformation of the vehicle.

[133] In the operation S100’ of measuring the surroundipgce of the
vehicle, the surrounding space is measured thromghor more measuring devices
20 provided in the vehicle 10. The operation SaDdeasuring the space is the
same as or similar to the operation S100 of meaguie space shown in FIG. 5.

[134] The operation S200" of recognizing the marker isoperation of
recognizing one or more markers mounted in or h&éddo the surrounding space
through the measuring device 20. The operatiorDS#recognizing the marker is
the same as or similar to the operation S200 afgeizing the marker shown in FIG.
5.

[135] The operation S300’ of computing the position infation of the
vehicle and the operation S400’ of computing thetameinformation of the vehicle
are also the same as or similar to the operatidd0 S8 computing the position
information of the vehicle and the operation S400 computing the vector

information of the vehicle as shown in FIG. 5, edjvely.
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[136] The operation S600 of specifying the comprehengpesition
information of the vehicle is characterized by camrig the position information
computed in the operation S300" of computing thesifpn information of the
vehicle with the map information obtained in theegtion S500’ of obtaining the
map information. For example, by combining the ifpms information of the
vehicle identified through marker recognition withe map information of the
parking space in which the vehicle is moving, tkaot position of the vehicle in the
parking space may be identified, and the identifieaimprehensive position
information forms basic data that enables the \Vehiw autonomously drive to the
final destination.

[137] The operation S500° of acquiring the map informatie an
operation of acquiring map information of a spac&hich the vehicle 10 is moving,
and the space in which the vehicle 10 moves aaogrth the embodiment of the
present invention is an underground parking lo&imuilding or a closed space.
However, the present invention is not limited tiherand may be applied to an
outdoor space.

[138] The operation S500’ of obtaining the map informatiocludes an
operation S510’ of specifying building informaticend an operation S520° of
selecting map information.

[139] The operation S510" of specifying the building imf@tion is an
operation of specifying building information inciad the final destination of the
vehicle 10, the space in which the vehicle 10 isenily moving, or the space in
which the autonomous driving of the vehicle 10 éxjuired, and the building

information may be position information with resptra specific outdoor space.
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[140] The specifying of the building information may berformed by
obtaining it from destination information input bydriver to a navigation application
and the like, or by obtaining it from position infioation when a GPS signal is
weakened or disconnected. In addition, the spegfef the building information
may be achieved using address information or coatdiinformation of the building
obtained through marker recognition of the vehide

[141] By specifying the building information, map infortitm for the
space in which autonomous driving of the vehicleslperformed may be obtained.
Planar map information for each building may beaot#d from an internet portal
site operated by the government or a database iithwharious maps are
accumulated.

[142] The operation of selecting map information is arerapon of
selecting map information matching the specifiedding information. First, in a
case in which map information data of various kngd is stored in the controller 30,
the controller 30 may search for the specifieddng information in a storage space
and select required map information.

[143] Second, map information of the specified buildinfprmation may
be downloaded from the server 100. The controBér may request map
information matching the specified building infortioa from the server 100, and the
server 100 may transmit the requested map infoomdt the controller 30 through
the communicator 60. The server 100 may corresgonan Internet portal site
operated by the government or various databases.

[144] The operation S300’ of computing the position infation of the

vehicle may include specifying the position of thehicle 10 from one or more
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markers, and the operation S400" of computing #ear information of the vehicle
may include specifying a vector of the vehicle ddhf one or more markers.

[145] The comprehensive position information correspdodaformation
obtained by finally combining the computed positionformation and vector
information of the vehicle 10 with the obtained miaformation. Based on the
obtained comprehensive position information, theéewmf the vehicle may be set.

[146] The operation S700’ of setting the route of theislehs the same as
or similar to the operation S700 of setting thetecaf the vehicle shown in FIG. 10.

[147]

[148] Although exemplary embodiments of the present itiganhave
been described in detail above with reference ¢oaitcompanying drawings, those
of ordinary skill in the technical field to whiché present invention pertains should
be able to understand that various modificatiortsaterations may be made without
departing from the technical spirit or essentiatdees of the present invention.
Therefore, it should be understood that the embenim described above are

illustrative in all respects rather than restrietiv
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[CLAIMS]
[Claim 1]

A position recognition method comprising:

measuring a space in a first direction through@n@ore measuring devices
provided in a vehicle;

recognizing a first marker through the measuringate

computing first position information of the vehigle

obtaining map information; and

specifying comprehensive position information da tiehicle,

wherein the first marker includes a coordinate galtithe first marker,

the first position information is a coordinate alaf the vehicle computed
through the recognizing of the first marker, and

the specifying of the comprehensive position infation includes
combining the first position information of the velle with the map information.
[Claim 2J

The position recognition method of claim 1, wheréwe obtaining of the
map information includes:

specifying building information; and

selecting map information that matches the spetchiglding information.
[Claim 3

The position recognition method of claim 2, wherthia selecting of the map
information includes:

requesting first map information matching the bui¢dinformation; and

receiving the first map information from a server.

[Claim 4
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The position recognition method of claim 2 or 3,endin the specifying of
the building information includes deriving destinat information of the vehicle or
obtaining address information of a building frone first marker or a second marker.
[Claim §

The position recognition method of claim 2 or 3rther comprising
computing vector information of the vehicle,

wherein the computing of the vector information liies measuring an
amount of change of the first position informatid@a compute first vector
information.

[Claim §

The position recognition method of claim 5, whertie specifying of the
comprehensive position information includes furttemmbining the first vector
information of the vehicle with the map information
[Claim 7

The position recognition method of claim 6, furthemprising setting a
route of the vehicle,

wherein the setting of the route of the vehicldudes setting a movement
route of the vehicle based on the comprehensiviéi@osmformation.

[Claim §

The position recognition method of claim 7, wherthia setting of the route
of the vehicle includes:

requesting information about a destination;

transmitting coordinates of the destination; and

computing a shortest route,
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wherein the transmitting of the coordinates of thestination includes
transmitting at least one of coordinate informatidrihe destination and information
on a marker closest to the destination.
[Claim 9

The position recognition method of claim 5, furtikemprising:

recognizing a second marker through the measuenige; and

computing second position information of the vehicl

wherein the computing of the vector information liies measuring an
amount of change of the second position informat@rcompute second vector
information and calculating the vector informatifrthe vehicle.
[Claim 14

The position recognition method of claim 9, whertie calculating of the
vector information includes:

comparing the first vector information with the ged vector information;
and

computing average vector information of the firgttor information and the
second vector information.
[Claim 17

The position recognition method of claim 9, whertie calculating of the
vector information includes comparing the first te@anformation with the second
vector information, and when a difference betwdenfirst vector information and
the second vector information is outside a setremage, comparing third vector
information of the vehicle computed from third gas information with the first
vector information and the second vector informatio

[Claim 17
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An autonomous driving system comprising:

a vehicle provided to be driven automatically omonally;

one or more measuring devices provided in the \eldod configured to
recognize a first marker through measurement phaesin a first direction; and

a controller,

wherein first position information obtained fronetfirst marker is stored in
the controller, and the controller generates commgmeive position information that

is a combination of the first position informatiand obtained map information.
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