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CONTROL SYSTEM OF AUTONOMOUS
VEHICLE AND CONTROL METHOD
THEREOF

INCORPORATION BY REFERENCE TO ANY
PRIORITY APPLICATIONS

[0001] Any and all applications for which a foreign or
domestic priority claim is identified in the Application Data
Sheet as filed with the present application are hereby incor-
porated by reference under 37 CFR 1.57.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to a control system
and method of an autonomous vehicle, and more particu-
larly, to a control system of an autonomous vehicle and a
control method thereof, which can secure the safety of a
pedestrian, and enable a passenger to easily identify a
vehicle to get in.

[0003] In general, an autonomous vehicle refers to a
vehicle that moves by itself even though a driver does not
drive the vehicle.

[0004] A variety of techniques are required for an autono-
mous vehicle to move by itself. In particular, advanced
sensors capable of recognizing surrounding objects and a
high-performance graphic processing device are installed in
an autonomous vehicle. The advanced sensor measures a
distance between objects, and senses danger to enable a
driver to see all areas without a blind spot. The graphic
processing device recognizes the surrounding environment
of the vehicle through a plurality of cameras, and analyzes
images to help the vehicle to stably operate. Furthermore,
the graphic processing device may grasp the meanings of
various safety signs, or monitor whether a vehicle in front
suddenly stops or a person or animal suddenly runs into a
road.

[0005] Such an autonomous vehicle autonomously
decides a traveling path by recognizing the surrounding
environment through various sensors, and independently
drives using its own power. Furthermore, a driver does not
need to care about a road condition, and the autonomous
vehicle avoids an obstacle by itself even though the obstacle
suddenly appears, and autonomously drives to a destination
while maintaining distances from vehicles at the front and
rear thereof.

[0006] However, there occurs an accident in which a
pedestrian is hit and injured by an autonomous vehicle in
operation. Furthermore, since a user may have difficulty in
identifying an autonomous vehicle to get in, the user’s
convenience may be degraded. Therefore, there is a demand
for a structure capable of solving the problem.

[0007] The related art of the present invention is disclosed
in Korean Patent Publication No. 2018-0115986 published
on Oct. 24, 2018 and entitled “apparatus and method for
autonomous driving control, vehicle system”.

SUMMARY OF THE INVENTION

[0008] Embodiments of the present invention are directed
to a control system of an autonomous vehicle and a control
method thereof, which can secure the safety of a pedestrian,
and enable a passenger to easily identify a vehicle to get in.
[0009] Inone embodiment, a control system of an autono-
mous vehicle may include: a camera unit installed on a
vehicle body, and configured to take an image of a pedes-
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trian; a measurement unit installed on the vehicle body, and
configured to measure a position of the pedestrian and a
distance to the pedestrian; a control unit configured to
receive data of the camera unit and the measurement unit;
and an image irradiation unit configured to operate accord-
ing to a control signal of the control unit, and irradiate light
to one or more of the pedestrian and a road.

[0010] The measurement unit may include: a position
measurement unit configured to measure the position of the
pedestrian, and transfer the measured value to the control
unit; and a distance measurement unit configured to measure
a distance between the pedestrian and the vehicle body, and
transfer the measured value to the control unit.

[0011] The image irradiation unit may include: a first
irradiation unit configured to irradiate light to the lower side
of the pedestrian; and a second irradiation unit configured to
irradiate an image onto the surface of the road.

[0012] The control system may further include an image
display unit installed at one or more of the front and side of
the vehicle body, and configured to inform the pedestrian of
information as an image.

[0013] The control system may further include a side
display unit installed at a side of the vehicle body, and
configured to operate according to a control signal of the
control unit and display a specific pattern of image to a target
passenger.

[0014] The control system may further include a scanning
unit configured to scan the body of the target passenger and
transfer the scan result to the control unit.

[0015] The control system may further include a guide
irradiation unit installed on the vehicle body, and configured
to irradiate light in a lateral direction of the vehicle body in
order to guide the target passenger to get in the vehicle.
[0016] In another embodiment, a control method of an
autonomous vehicle may include: a first measurement step
in which a measurement unit is operated to measure a
position of a pedestrian and a distance between the pedes-
trian and a vehicle body; a first irradiation step in which a
first irradiation unit is operated to form a hot spot zone by
irradiating light to the lower side of the pedestrian, when the
distance between the pedestrian and the vehicle body is
within a first range; a second measurement step in which a
camera unit is operated to measure the pedestrian; a second
irradiation step in which the first irradiation unit is operated
to form the hot spot zone and a guide line at the lower side
of the pedestrian, when the distance between the pedestrian
and the vehicle body is within a second range; and a third
irradiation step in which the first and second irradiation units
are operated to provide an image related to road crossing to
the pedestrian, when the distance between the pedestrian and
the vehicle body is within a third distance.

[0017] The first range may be larger than the second range,
and the second range may be larger than the third distance.
[0018] The second irradiation step may include forming
the guide line by irradiating colorful light to the boundary of
the road facing the pedestrian.

[0019] The third irradiation step may include displaying a
warning image to warn the pedestrian against crossing the
road, when a control unit receiving the information of the
measurement unit determines that the vehicle has prece-
dence.

[0020] The warning image may include one or more of an
image displayed on the surface of the road and an image
displayed on the front or side of the vehicle body.
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[0021] The third irradiation step may include irradiating a
rectangular frame onto the road surface at a stop position and
then irradiating an image onto the road facing the pedestrian
to guide the pedestrian to cross the road, when the control
unit receiving the information of the measurement unit
determines that the pedestrian has precedence.

[0022] In another embodiment, a control method of an
autonomous vehicle may include: a moving step in which a
vehicle body moves toward a target passenger; a pattern
display step of displaying a specific pattern of image to the
target passenger through a side display unit; a stop step in
which the vehicle body stops in front of the target passenger;
and an identification step in which a scanning unit scans the
body of the target passenger, and a control unit identifies the
target passenger based on information of the scanning unit.

[0023] The identification step may include scanning one or
more of the palm, face and iris of the target passenger, and
determining whether the scan result coincides with infor-
mation stored in a storage unit.

[0024] The control method may further include automati-
cally opening a door, when authentication for the target
passenger is passed at the identification step.

[0025] Inaccordance with the embodiments of the present
invention, the control system and the control method may
help the autonomous vehicle and the pedestrian to recognize
each other in a range from a long distance to a short distance,
and thus guide the pedestrian M1 to cross the road or stop
the pedestrian from crossing the road, which makes it
possible to secure the safety of the pedestrian.

[0026] Furthermore, the autonomous vehicle may
approach a passenger and inform the passenger that the
autonomous vehicle is a vehicle to get in, using the side
lighting of the autonomous vehicle. Furthermore, the
autonomous vehicle may open/close a door and induce the
passenger to get in the vehicle, using a lighting pattern,
which makes it possible to improve the convenience of the
passenger.

[0027] Furthermore, when the pedestrian approaches the
autonomous vehicle which is autonomously driving, the
control unit may analyze a camera sensor image, determine
the height and age of the pedestrian, and provide contents
suitable for the pedestrian, thereby securing the safety of the
pedestrian.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 illustrates a control system of an autono-
mous vehicle in accordance with an embodiment of the
present invention.

[0029] FIG. 2 is a flowchart illustrating a control method
of the control system of the autonomous vehicle in accor-
dance with an embodiment of the present invention.

[0030] FIG. 3 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention
senses a pedestrian and irradiates a hot spot zone.

[0031] FIG. 4 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention is
moving.

[0032] FIG. 5 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention
irradiates a hot spot zone and a guide line toward a pedes-
trian.
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[0033] FIG. 6 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention
irradiates a guide line for preventing a pedestrian from
crossing a road.

[0034] FIG. 7 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention
irradiates a guide line onto a stop position.

[0035] FIG. 8 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention
stops.

[0036] FIG. 9 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention
irradiates an image for guiding a pedestrian to cross a road.
[0037] FIG. 10 is a flowchart illustrating a control method
of a control system of an autonomous vehicle in accordance
with another embodiment of the present invention.

[0038] FIG. 11 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention is
moving toward a target passenger.

[0039] FIG. 12 illustrates that a specific pattern of image
is displayed on the autonomous vehicle in accordance with
the embodiment of the present invention.

[0040] FIG. 13 illustrates that a scanning unit in accor-
dance with the embodiment of the present invention takes an
image of a hand of a target passenger.

[0041] FIG. 14 is a flowchart illustrating a control method
of a control system of an autonomous vehicle in accordance
with still another embodiment of the present invention.
[0042] FIG. 15 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention
approaches a pedestrian.

[0043] FIG. 16 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention
recognizes the height and age of a pedestrian.

[0044] FIG. 17 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention
irradiates an image suitable for a pedestrian onto a road
surface.

[0045] FIG. 18 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention
irradiates an image suitable for an adult pedestrian onto a
road surface.

[0046] FIG. 19 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention
irradiates an image suitable for a child pedestrian onto a road
surface.

[0047] FIG. 20 illustrates an image display unit of the
autonomous vehicle in accordance with the embodiment of
the present invention.

DESCRIPTION OF SPECIFIC EMBODIMENTS

[0048] Hereafter, a control system and method of an
autonomous vehicle in accordance with an embodiment of
the present invention will be described in detail with refer-
ence to the accompanying drawings. It should be noted that
the drawings are not to precise scale and may be exaggerated
in thickness of lines or sizes of components for descriptive
convenience and clarity only.

[0049] Furthermore, the terms as used herein are defined
by taking functions of the invention into account and can be
changed according to the custom or intention of users or
operators. Therefore, definition of the terms should be made
according to the overall disclosures set forth herein.
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[0050] FIG. 1 illustrates a control system of an autono-
mous vehicle in accordance with an embodiment of the
present invention, FIG. 2 is a flowchart illustrating a control
method of the control system of the autonomous vehicle in
accordance with an embodiment of the present invention,
FIG. 3 illustrates that the autonomous vehicle in accordance
with the embodiment of the present invention senses a
pedestrian and irradiates a hot spot zone, FIG. 4 illustrates
that the autonomous vehicle in accordance with the embodi-
ment of the present invention is moving, FIG. 5 illustrates
that the autonomous vehicle in accordance with the embodi-
ment of the present invention irradiates a hot spot zone and
a guide line toward a pedestrian, FIG. 6 illustrates that the
autonomous vehicle in accordance with the embodiment of
the present invention irradiates a guide line for preventing a
pedestrian from crossing a road, FIG. 7 illustrates that the
autonomous vehicle in accordance with the embodiment of
the present invention irradiates a guide line onto a stop
position, FIG. 8 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention
stops, and FIG. 9 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention
irradiates an image for guiding a pedestrian to cross a road.
[0051] As illustrated in FIGS. 1 to 9, the control system 1
of the autonomous vehicle in accordance with the embodi-
ment of the present invention may include a camera unit 10,
a measurement unit 20, a control unit 30 and an image
irradiation unit 40. The camera unit 10 may be installed on
a vehicle body 92 and take an image of a pedestrian M1. The
measurement unit 20 may be installed on the vehicle body
92 and measure the position of the pedestrian M1 and a
distance from the pedestrian M1. The control unit 30 may
receive the data of the camera unit 10 and the measurement
unit 20. The image irradiation unit 40 may operate according
to a control signal of the control unit 30, and irradiate light
onto any one of the pedestrian M1 and a road L. The control
system 1 of the autonomous vehicle in accordance with the
embodiment of the present invention may further include an
image display unit 50, a side display unit 60, a scanning unit
70, a guide irradiation unit 80 and a sensor unit 100.
[0052] The plurality of camera units 10 for taking images
of the pedestrian M1 may be installed on the vehicle body
92 of the autonomous vehicle 90. The plurality of camera
units 10 may be installed around the vehicle body 92, take
images of the external conditions and the pedestrian M1, and
transfer the taken images to the control unit 30.

[0053] The measurement unit 20 may be installed on the
vehicle body 92, measure the position of the pedestrian M1
ahead of the vehicle body 92 and the distance from the
pedestrian M1, and transfer the measured position and
distance to the control unit 30. The measurement unit 20 in
accordance with an embodiment may include a position
measurement unit 22 and a distance measurement unit 24.
[0054] The position measurement unit 22 may measure the
position of the pedestrian M1, and transfer the measured
value to the control unit 30. The distance measurement unit
24 may measure the distance between the pedestrian M1 and
the vehicle body 92, and transfer the measured value to the
control unit 30. One or more of a LiDAR (Light Detection
and Ranging), radar and camera may be used as the position
measurement unit 22 and the distance measurement unit 24.
In addition, various measurement devices may be used as the
position measurement unit 22 and the distance measurement
unit 24.
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[0055] The control unit 30 may receive data of the camera
unit 10, the measurement unit 20, the scanning unit 70 and
the sensor unit 100, and control operations of the image
irradiation unit 40, the image display unit 50, the side
display unit 60 and the guide irradiation unit 80.

[0056] The image irradiation unit 40 may operate accord-
ing to a control signal of the control unit 30, and various
irradiation devices may be used as the image irradiation unit
40, as long as they can irradiate light onto one or more of the
pedestrian M1 and the road L. The image irradiation unit 40
in accordance with the embodiment of the present invention
may include first and second irradiation units 42 and 44. The
first irradiation unit 42 may irradiate light to the lower side
of'the pedestrian M1, and the second irradiation unit 44 may
irradiate an image onto the surface of the road L.

[0057] The first irradiation unit 42 may form a hot spot
zone Z by irradiating light to the lower side of the pedestrian
M1, such that the pedestrian M1 can be more reliably
recognized. Even when there are a plurality of pedestrians
M1, the plurality of first irradiation units 42 may individu-
ally operate to form hot spot zones Z where light is con-
centrated on the lower sides of the respective pedestrians
M1. The first irradiation unit 42 may also irradiate a guide
line G1 to form a red circle around the feet of the first
irradiation unit 42. For this operation, the first irradiation
unit 42 may use various light sources such as laser and lamp.
[0058] As the second irradiation unit 44, various types of
irradiation devices may be used as long as they can irradiate
an image onto the surface of the road L. The second
irradiation unit 44 may be implemented with a panel or
scanner for a micro display (MD) based on a projection
scheme, such as a DMD (Digital Micromirror Device) or
LCOS (Liquid Crystal On Silicon), or implemented with a
panel using a direct projection scheme, such as an LCD
(Liquid Crystal Display) or DMS (Digital MicroShutter
Display).

[0059] The image display unit 50 may be installed on one
or more of the front and side surfaces of the vehicle body 92,
and modified in various manners as long as the image
display unit 50 can inform the pedestrian M1 of information
as an image. The image display unit 50 in accordance with
an embodiment may be configured to display an image
through an LED or liquid crystal screen, and installed in
such a manner that contents can be identified even from a
distance of about 30 m. When a character is displayed
through the image display unit 50 serving as a display at the
front of the vehicle, the image display unit 50 may have a
vertical length of 150 mm or more. However, the image
display unit 50 is not limited thereto, but modified in various
sizes.

[0060] The side display unit 60 may be installed at the side
surface of the vehicle body 92, and operated to display a
specific pattern of image to a target passenger M2 according
to a control signal of the control unit 30. Thus, the target
passenger M2 may easily recognize the vehicle to get in. The
side display unit 60 in accordance with an embodiment may
be configured to output a specific pattern of image using a
lighting, and modified in various manners. For example, a
separate liquid crystal panel or optical fiber may be installed
to output a specific pattern.

[0061] The scanning unit 70 may scan the body of the
target passenger M2, and transfer the scan result to the
control unit 30. The scanning unit 70 may take an image of
a part of the target passenger M2, such as the face, iris,
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fingerprint or palm, by which the target passenger M2 can be
specified, and transfer the taken image to the control unit 30.
Thus, a door of the autonomous vehicle 90 can be opened
without a separate smart key or the like.

[0062] The guide irradiation unit 80 may be installed at a
side surface and the like of the vehicle body 92, and irradiate
light onto the ground surface at the lateral bottom of the
vehicle body 92 in order to guide the target passenger M2 to
get in the vehicle. The guide irradiation unit 80 in accor-
dance with an embodiment may irradiate belt-shaped light
onto the road L facing the side surface of the vehicle body
92, in order to guide the target passenger M2 to get in the
vehicle.

[0063] The sensor unit 100 may be installed on the vehicle
body 92, sense the pedestrian M1, take an image of the
pedestrian M1, and transfer the sensing result and the taken
image to the control unit 30. The sensor unit 100 may
include one or more of a camera, laser and LiDAR. The
sensor unit 100 may measure the height and position of the
pedestrian M1, take an image of the pedestrian M1, and
transfer the measured values and the taken image to the
control unit 30, and the control unit 30 may determine the
type of the pedestrian M1 based on the information mea-
sured through the sensor unit 100. Specifically, the control
unit 30 may determine whether the pedestrian M1 is an
adult, child or old man.

[0064] As illustrated in FIGS. 2 and 3, the control method
of the control system 1 of the autonomous vehicle in
accordance with the embodiment of the present invention
may include a first measurement step S10 in which the
measurement unit 20 is operated to measure the position of
the pedestrian M1 and a distance from the pedestrian M1.

[0065] The position measurement unit 22 installed in the
control system 1 of the autonomous vehicle may be operated
to measure the position of the pedestrian M1, and the
distance measurement unit 24 may be operated to measure
a distance between the pedestrian M1 and the vehicle body
92. Through the operation of the measurement unit 20, a
target at a long distance can be recognized.

[0066] When the distance between the pedestrian M1 and
the vehicle body 92 is within a first range L1, the first
irradiation unit 42 may be operated to irradiate light to the
lower side of the pedestrian M1, thereby forming a hot spot
zone Z, at a first irradiation step S20.

[0067] When the distance between the pedestrian M1 and
the vehicle body 92 is within the first range L1, the image
irradiation unit 40 may be operated to irradiate light to the
pedestrian M1 or around the pedestrian M1, thereby forming
the hot spot zone Z. Thus, the pedestrian M1 can be easily
recognized.

[0068] As illustrated in FIGS. 1, 2 and 4, the camera unit
10 may be operated to identify the pedestrian M1 at a second
measurement step S30. The measured value of the camera
unit 10 may be transferred to the control unit 30, and the
control unit 30 may determine whether an object recognized
as the pedestrian M1 through image recognition is a person.
At this time, since the light irradiated from the image
irradiation unit 40 is irradiated to the pedestrian M1, the
camera unit 10 may recognize the object more clearly. When
lighting is sufficiently secured as in the daytime, rays
capable of specifying an object may be irradiated to the
pedestrian M1. Thus, the camera unit 10 can recognize the
object more clearly.
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[0069] As illustrated in FIGS. 1, 2 and 5, when the
distance between the pedestrian M1 and the vehicle body 92
is within a second range [.2, the first irradiation unit 42 may
be operated to form a hot spot zone Z and a guide line G2
at the lower side of the pedestrian M1 at a second irradiation
step S40. At the second irradiation step S40, the first
irradiation unit 42 may form the guide line G2 by irradiating
colorful light to the boundary between the pedestrian M1
and the road L facing the pedestrian M1.

[0070] Since the red guide line G2 is extended along the
boundary between the sidewalk and the road L facing the
pedestrian M1, the red guide line G2 may warn the pedes-
trian M1 against crossing the road L without permission.
[0071] As illustrated in FIGS. 1, 2 and 6, when the
distance between the pedestrian M1 and the vehicle body 92
becomes shorter than a third distance L3, the first and second
irradiation units 42 and 44 may be operated to provide the
pedestrian M1 with an image related to road crossing at a
third irradiation step S50.

[0072] When the control unit 30 receiving the information
of the measurement unit 20 determines that the vehicle has
precedence over the pedestrian M1 at the third irradiation
step, the first and second irradiation units 42 and 44 may
display a contents image C1 to warn the pedestrian M1
against crossing the road L. At this time, the control unit 30
may determine which of the vehicle and the pedestrian has
precedence, through various methods. For example, the
control unit 30 may receive a signal of a signal device
installed on the road and determine which of the vehicle and
the pedestrian has precedence. Alternatively, the control unit
30 may determine which of the vehicle and the pedestrian
has precedence, based on a traffic signal taken through the
camera unit 10.

[0073] The warning image may be displayed on the sur-
face of the road L or displayed on the front or side surface
of'the vehicle body 92. The contents image C1 in accordance
with an embodiment may be mainly displayed on the road L,
but modified in various manners. For example, the contents
image C1 may be displayed on the road L. and the outside of
the vehicle body 92 at the same time. When the vehicle has
precedence, a specific pictogram or text may be displayed to
warn the pedestrian M1 against crossing the road L. At this
time, sound may also be outputted.

[0074] As illustrated in FIGS. 1, 2 and 7, when the control
unit 30 receiving the information of the measurement unit 20
determines that the pedestrian M1 has precedence at the
third irradiation step, the vehicle may irradiate a guide line
(G3 having a rectangular frame shape onto the road surface
at a stop position, and then stop ahead of the pedestrian M1
as illustrated in FIG. 8. As illustrated in FIG. 9, the vehicle
may irradiate a contents image C2 onto the road L facing the
pedestrian M1, the contents image C2 guiding the pedestrian
M1 to cross the road L.

[0075] That is, when the pedestrian M1 has precedence in
the case that the vehicle body 92 reaches a position at a third
distance [.3 from the pedestrian M1, the image irradiation
unit 40 may irradiate the rectangular frame-shaped guide
line G3 at a stop position of the autonomous vehicle 90.
[0076] Then, the vehicle may stop after displaying one or
more of a pictogram, text and sound on the road L1 facing
the pedestrian M1.

[0077] The second range 1.2 may be larger than the third
distance [.3, and the first range [.1 may be larger than the
second range [.2. That is, the lower limit of the second range
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L2 may be larger than the third distance 1.3, and the lower
limit of the first range [.1 may be larger than the upper limit
of the second range [.2. In an embodiment, the intermediate
value of the first range .1 may be set to 150 m, the
intermediate value of the second range [.2 may be set to 100
m, and the third distance .3 may be set to 50 m. However,
the present invention is not limited thereto, but the values
may be varied depending on conditions.

[0078] Hereafter, a control method of'a control system 1 of
an autonomous vehicle in accordance with another embodi-
ment of the present invention will be described with refer-
ence to the drawings.

[0079] For convenience of description, components which
are configured and operated in the same manner as those of
the above-described embodiment may be represented by like
reference numerals, and the detailed descriptions thereof
will omitted herein.

[0080] FIG. 10 is a flowchart illustrating a control method
of a control system of an autonomous vehicle in accordance
with another embodiment of the present invention, FIG. 11
illustrates that the autonomous vehicle in accordance with
the embodiment of the present invention is moving toward
a target passenger, FIG. 12 illustrates that a specific pattern
of image is displayed on the autonomous vehicle in accor-
dance with the embodiment of the present invention, and
FIG. 13 illustrates that a scanning unit in accordance with
the embodiment of the present invention takes an image of
a hand of a target passenger.

[0081] As illustrated in FIGS. 10 to 13, the autonomous
vehicle 90 may move toward a target passenger M2 and
inform the target passenger M2 that the autonomous vehicle
90 is a vehicle to get in, through a lighting of the side display
unit 60 of the vehicle. Furthermore, the autonomous vehicle
90 may open/close a door and induce the target passenger
M2 to get in the vehicle, through a lighting pattern, which
makes it possible to improve the convenience of the pas-
senger.

[0082] The control method of the control system 1 of the
autonomous vehicle in accordance with the embodiment of
the present invention may include a moving step S100 in
which the vehicle body 92 moves toward the target passen-
ger M2. The target passenger M2 may send a signal to the
autonomous vehicle 90 using a smart phone or smart watch,
and call the autonomous vehicle 90 through other various
methods. Then, the autonomous vehicle 90 may move
toward the target passenger M2.

[0083] As illustrated in FIG. 12, the vehicle may display
a specific pattern of image to the target passenger M2
through the side display unit 60 at a pattern display step
S110. Since an individualized pattern lighting is displayed
on the exterior of the vehicle, the target passenger M2 may
recognize that the autonomous vehicle 90 is a vehicle which
the target passenger M2 will get in.

[0084] The vehicle body 92 of the autonomous vehicle 90
may stop in front of the target passenger M2 at a stop step
S120.

[0085] Then, the control unit 30 may scan the body of the
target passenger M2 through the scanning unit 70, and then
identify the target passenger M2 based on the information of
the scanning unit 70, at an identification step S130. At the
identification step, the control unit 30 may scan one or more
of the palm, face and iris of the target passenger M2, and
determine whether the scanned information coincides with
information stored in a storage unit. Alternatively, as illus-
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trated in FIG. 13, the target passenger M2 may add a hand
gesture to a pattern displayed on the side display unit 60
after the vehicle stops, in order to specify the target passen-
ger M2. Alternatively, the control unit 30 may recognize the
face of the target passenger M2 through the scanning unit 70
installed in the control system 1 of the autonomous vehicle,
in order to specify the target passenger M2.

[0086] When the authentication for the target passenger
M2 passes at the identification step, a door may be auto-
matically opened at an opening step S140. Although the
lighting of the side display unit 60 installed at the side
surface of the vehicle body 92 is mainly operated, the guide
irradiation unit 80 may be operated to irradiate guide light
onto the road surface at the door, and guide the target
passenger M2 to get in the vehicle.

[0087] Hereafter, a control method of a control system 1 of
an autonomous vehicle in accordance with still another
embodiment of the present invention will be described with
reference to the drawings.

[0088] For convenience of description, components which
are configured and operated in the same manner as those of
the above-described embodiment may be represented by like
reference numerals, and the detailed descriptions thereof are
omitted herein.

[0089] FIG. 14 is a flowchart illustrating a control method
of a control system of an autonomous vehicle in accordance
with still another embodiment of the present invention, FIG.
15 illustrates that the autonomous vehicle in accordance
with the embodiment of the present invention approaches a
pedestrian, FI1G. 16 illustrates that the autonomous vehicle in
accordance with the embodiment of the present invention
recognizes the height and age of a pedestrian, FIG. 17
illustrates that the autonomous vehicle in accordance with
the embodiment of the present invention irradiates an image
suitable for a pedestrian onto a road surface, FIG. 18
illustrates that the autonomous vehicle in accordance with
the embodiment of the present invention irradiates an image
suitable for an adult pedestrian onto a road surface, FIG. 19
illustrates that the autonomous vehicle in accordance with
the embodiment of the present invention irradiates an image
suitable for a child pedestrian onto a road surface, and FIG.
20 illustrates an image display unit of the autonomous
vehicle in accordance with the embodiment of the present
invention.

[0090] As illustrated in FIGS. 14 to 20, the control method
of the control system 1 of the autonomous vehicle in
accordance with the embodiment of the present invention
may analyze images of the camera unit 10 and the sensor
unit 100 when a pedestrian M1 approaches the vehicle
which is autonomously driving, and provide contents suit-
able for the pedestrian M1, thereby preventing a safety
accident.

[0091] As illustrated in FIGS. 15 and 16, the control
method of the control system 1 of the autonomous vehicle in
accordance with the embodiment of the present invention
may include a recognition step S200 of sensing the pedes-
trian M1 through the sensor unit 100. The presence or
absence of the pedestrian M1 in front of the autonomous
vehicle 90 may be determined by the camera unit 10 and the
measurement unit 20, and one or more pieces of information
of the camera unit 10, the measurement unit 20 and the
sensor unit 100 may be transferred to the control unit 30.
[0092] The control unit 30 may determine the type of the
pedestrian M1 based on the information measured through
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the sensor unit 100 at a pedestrian determination step S210.
The control unit 30 may classify the type of the pedestrian
M1 into an adult, old man or child, through image analysis.
[0093] As illustrated in FIG. 17, an image suitable for the
type of the pedestrian M1 may be irradiated onto the road L
at an image irradiation step S220. Through the image display
unit 50 and the image irradiation unit 40 which are installed
at the front of the autonomous vehicle 90, contents may be
displayed on the road surface. At this time, sound may be
combined.

[0094] As illustrated in FIG. 18, when the pedestrian M1
is an adult, a contents image C2 may be displayed in the
form of a crosswalk on the surface of the road L, and an
image of a person and arrow may be displayed on the image
display unit 50.

[0095] When the pedestrian M1 is a child as illustrated in
FIG. 19, graphic such as a pictogram suitable for inducing
a moving line of the child may be utilized rather than a
character, and footprint-shaped sequential animation may be
displayed as a contents image C3.

[0096] When the pedestrian M1 is an old man, the size of
the displayed graphic contents may be raised by 50%, and
the volume of the sound may be raised.

[0097] Inaccordance with the embodiments of the present
invention, the control system and the control method may
help the autonomous vehicle 90 and the pedestrian M1 to
recognize each other in a range from a long distance to a
short distance, and thus guide the pedestrian M1 to cross the
road L or stop the pedestrian M1 from crossing the road L,
which makes it possible to secure the safety of the pedestrian
M1. Furthermore, the autonomous vehicle 90 may approach
a passenger and inform the passenger that the autonomous
vehicle 90 is a vehicle to get in, using the side lighting of the
autonomous vehicle 90. Furthermore, the autonomous
vehicle 90 may open/close a door and induce the passenger
to get in the vehicle, using a lighting pattern, which makes
it possible to improve the convenience of the passenger.
Furthermore, when the pedestrian M1 approaches the
autonomous vehicle which is autonomously driving, the
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control unit 30 may analyze a camera sensor image, deter-
mine the height and age of the pedestrian M1, and provide
contents suitable for the pedestrian M1, thereby securing the
safety of the pedestrian M1. Furthermore, the control unit 30
may analyze the image of the camera unit 10 and the sensor
unit 100 during autonomous driving, specity the position,
distance, height, age or walking speed of the pedestrian M1,
and display contents suitable for the pedestrian M1, which
makes it possible to secure the safety.

[0098] Although preferred embodiments of the invention
have been disclosed for illustrative purposes, those skilled in
the art will appreciate that various modifications, additions
and substitutions are possible, without departing from the
scope and spirit of the invention as defined in the accom-
panying claims.

1-13. (canceled)

14. A control method of an autonomous vehicle, compris-
ing:

a moving step in which a vehicle body moves toward a

target passenger,

a pattern display step of displaying a specific pattern of
image to the target passenger through a side display
unit;

a stop step in which the vehicle body stops in front of the
target passenger; and

an identification step in which a scanning unit scans the
body of the target passenger, and a control unit iden-
tifies the target passenger based on information of the
scanning unit.

15. The control method of claim 14, wherein the identi-
fication step comprises scanning one or more of the palm,
face and iris of the target passenger, and determining
whether the scan result coincides with information stored in
a storage unit.

16. The control method of claim 14, further comprising
automatically opening a door, when authentication for the
target passenger is passed at the identification step.
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