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(54) AUTONOMOUS DRIVING SYSTEM AND AUTONOMOUS STEERING APPARATUS

(57) The present invention relates to an autonomous
driving system and an autonomous steering apparatus.
An autonomous steering apparatus includes: a support
bracket having a preset volume, and formed at an inner
upper portion thereof with a lower reception portion hav-

ing a groove or hole structure recessed downward by a
preset depth; and a steering drive shaft having a preset
length, and having a lower end rotatably provided in the
lower reception portion and an upper end connected to
a steering system of a vehicle.
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Description

BACKGROUND OF THE INVENTION

1. Field of the invention

[0001] The present invention relates to an autonomous
driving system and an autonomous steering apparatus.

2. Description of the Prior Art

[0002] A vehicle is a transportation means for helping
a vehicle driver and passengers to reach a desired des-
tination as it travels on the ground through control of a
steering wheel that is a steering control means, an ac-
celerator pedal that is an acceleration/deceleration con-
trol means, and a brake pedal. In recent years, studies
on an autonomous vehicle that is constituted by mounting
a plurality of sensors, a steering control means, and an
acceleration/deceleration control means on an existing
vehicle to be autonomously driven to a preset destination
without an operation of a driver by identifying a road state,
the locations of neighboring vehicles and objects, and a
traffic signal.

SUMMARY OF THE INVENTION

[0003] The present invention provides an autonomous
driving system and an autonomous steering apparatus,
which may effectively perform autonomous driving.
[0004] According to an aspect of the present invention,
an autonomous steering apparatus includes: a support
bracket having a preset volume, and formed at an inner
upper portion thereof with a lower reception portion hav-
ing a groove or hole structure recessed downward by a
preset depth; a steering drive shaft having a preset
length, and having a lower end rotatably provided in the
lower reception portion and an upper end connected to
a steering system of a vehicle; an upper bracket having
an upper reception portion formed vertically through an
inner central region of the upper bracket, coupled to a
top surface of the support bracket such that the steering
drive shaft is located in the upper reception portion, and
provided on one side thereof with a power transmission
portion having a groove structure recessed inward from
an outside and connected to the upper reception portion;
and a shaft drive member provided in the power trans-
mission portion and connected to the steering drive shaft.
[0005] In addition, a steering drive portion having a
gear tooth structure may be provided on an outer circum-
ference at one longitudinal point of the steering drive
shaft, and the shaft drive member may be configured as
a gear rotatably engaged with the steering drive portion.
[0006] In addition, the autonomous steering apparatus
may further include a steering driver connected to the
shaft drive member to rotate the shaft drive member.
[0007] In addition, the autonomous steering apparatus
may further include a steering driver encoder connected

to the steering driver to detect an operating state of the
steering driver.
[0008] According to another aspect of the present in-
vention, an autonomous driving system includes: a driv-
ing sensor; a controller configured to control a state of a
vehicle while reflecting a signal provided by the driving
sensor; an autonomous deceleration control apparatus
configured to control a brake system of the vehicle; and
an autonomous steering apparatus configured to control
a steering system of the vehicle, wherein the autonomous
steering apparatus includes: a support bracket having a
preset volume, and formed at an inner upper portion
thereof with a lower reception portion having a groove or
hole structure recessed downward by a preset depth; a
steering drive shaft having a preset length, and having a
lower end rotatably provided in the lower reception por-
tion and an upper end connected to a steering system of
a vehicle; an upper bracket having an upper reception
portion formed vertically through an inner central region
of the upper bracket, coupled to a top surface of the sup-
port bracket such that the steering drive shaft is located
in the upper reception portion, and provided on one side
thereof with a power transmission portion having a
groove structure recessed inward from an outside and
connected to the upper reception portion; and a shaft
drive member provided in the power transmission portion
and connected to the steering drive shaft.
[0009] According to an embodiment, the present in-
vention can provide an autonomous driving system and
an autonomous steering apparatus, which effectively
perform the autonomous driving.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The above and other objects, features, and ad-
vantages of the present invention will be more apparent
from the following detailed description taken in conjunc-
tion with the accompanying drawings, in which:

FIG. 1 is a view illustrating an autonomous deceler-
ation control apparatus according to an embodiment
of the present invention;
FIG. 2 is a view illustrating the location of a movable
link when the autonomous deceleration control ap-
paratus of FIG. 1 is in a manual mode state;
FIGS. 3 and 4 are views illustrating the location of a
movable link when the autonomous deceleration
control apparatus is in an autonomous mode state;
FIG. 5 is a view illustrating a contact part according
to an embodiment;
FIG. 6 is a view illustrating a contact part according
to another embodiment;
FIG. 7 is a view illustrating an autonomous steering
apparatus according to an embodiment of the
present invention;
FIG. 8 is an exploded perspective view illustrating
the autonomous steering apparatus of FIG. 7;
FIG. 9 is a view illustrating an autonomous driving
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system including the autonomous deceleration con-
trol apparatus; and FIG. 10 is a view illustrating an
autonomous driving system according to another
embodiment.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0011] Hereinafter, exemplary embodiments of the
present invention will be described in more detail with
reference to the accompanying drawings. The embodi-
ments of the present invention may be modified in various
forms, and the scope of the present invention should not
be construed to be limited to the following embodiments.
The embodiments of the present invention are provided
to describe the present invention for those skilled in the
art more completely. Accordingly, the shapes of the com-
ponents of the drawings are exaggerated to emphasize
clearer description thereof.
[0012] FIG. 1 is a view illustrating an autonomous de-
celeration control apparatus according to an embodiment
of the present invention.
[0013] Referring to FIG. 1, an autonomous decelera-
tion control apparatus 10 controls a brake system. The
autonomous deceleration control apparatus 10 includes
a brake module 100 and a brake control module 200.
[0014] Hereinafter, a direction that faces the front side
of a vehicle when the autonomous deceleration control
apparatus 10 will be referred to as a front side, and a
direction that faces the rear side of the vehicle will be
referred to as a rear side.
[0015] The brake module 100 is provided for the vehi-
cle, and causes a signal, by which the brake system is
operated provided to decelerate or stop rotation of
wheels of the vehicle, to be input. The brake module 100
is located at a lower portion of the vehicle, and may be
provided to be operated through a leg of the driver.
[0016] The brake module 100 includes a pedal link 110,
a brake pedal 120, and a pedal encoder 130.
[0017] The pedal link 110 has a preset length, and is
provided such that one end thereof, which is located on
the front side is rotatable within a preset range. As an
example, the pedal link 110 may be provided to be rotat-
able upwards and downwards within a preset range while
one end thereof acts as an axis. A torque is applied to
one end of the pedal link 110 such that an opposite end
of the pedal link 100 is located on the uppermost side
(hereinafter, a brake non-driving location) in a movement
range when a force is not applied to an opposite end
thereof.
[0018] A brake sensor 140 may be provided adjacent
to the pedal link 110. The brake sensor 140 is provided
to detect whether the pedal link 110 is in a brake non-
driving location state. As an example, the brake sensor
140 may be a contact sensor that is located adjacent to
one end of the pedal link 110. Further, the pedal link 110
may be provided to contact the brake sensor 140 at the
brake non-driving location, and to be separated from the

brake sensor 140 if it is rotated downwards.
[0019] The brake pedal 120 having a preset area may
be provided at an opposite end of the pedal link 110. A
load cell 121 may be located in the brake pedal 120. The
load cell 121 may be provided to detect whether a force
is applied to the brake pedal 120, the magnitude of a
pressure applied to the brake pedal, and the like.
[0020] The pedal encoder 130 is located adjacent to
one end of the pedal link 110, and detects the rotational
state of the pedal link 110. In detail, the pedal encoder
130 may be provided to detect whether the pedal link 110
is in the brake non-driving location state, a rotation de-
gree when the brake pedal 120 is rotated downwards at
the brake non-driving location, and the like.
[0021] The brake control module 200 is located adja-
cent to the brake module 100 and controls an operational
state of the brake module 100 instead of the driver when
the vehicle is in the autonomous driving state. As an ex-
ample, the frame 201 may be located adjacent to the
brake module 100, and the brake control module 200
may be located on the left side of the brake module 100
or on the right side of the brake module 100 while being
fixed by the frame 201. FIG. 1 illustrates a case in which
the brake control module 200 is located on the left side
of the brake module 100.
[0022] The brake control module 200 includes a driver
210, a movable link 220, and a link detection sensor 230.
[0023] The driver 210 provides power for operating the
brake control module 200. As an example, the driver 210
may be a motor or the like.
[0024] The movable link 220 has a preset length, and
is provided to be rotatable about a shaft (hereinafter, a
movable link shaft 221) provided at one end thereof by
the power provided by the driver 210. Then, a decelerator
215 may be located between the driver 210 and the mov-
able link 220, and the movable link 220 may be rotated
to be decelerated at a preset ratio. The movable link 220
is located adjacent to the pedal link 110 to be separated
from the pedal link 110 or press the pedal link 110 ac-
cording to rotation thereof.
[0025] As an example, the movable link 220 is located
on one side of the pedal link 110, and the movable link
shaft 221 is provided in the leftward/rightward direction
that are perpendicular to the forward/rearward direction
such that the movable link 220 is rotatable about the mov-
able link shaft 221 on a plane that is perpendicular to the
leftward/rightward direction. Accordingly, according to
the rotational state of the movable link 220, an opposite
end of the movable link 220 may be spaced apart from
the pedal link 110, contact the pedal link 110, or press
the pedal link 110 downwards.
[0026] Further, a contact part 115 that protrudes to-
ward the movable link 220 by a preset width and has a
preset length in the forward/rearward direction is formed
in the pedal link 110, and the movable link 220 is provide
to press the contact part 115 according to a rotational
state thereof.
[0027] Further, a pressing roller 225 provided to be ro-
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tatable may be provided at an opposite end of the mov-
able link 220. A shaft of the pressing roller 225 may be
provided in parallel to the movable link shaft 221. Accord-
ingly, when the movable link 220 is rotated in a state in
which a force is applied between the opposite end of the
movable link 220 and the pedal link 110, unnecessary
frictions may be removed by the rotation of the pressing
roller 225.
[0028] Further, a driver encoder (213 of FIG. 9) is con-
nected to the driver 210 to provide the operational state
of the driver 210 and the movable link state information
on the location of the movable link 220 to the module
controller 3 (240 of FIG. 9) .
[0029] FIG. 2 is a view illustrating the location of a mov-
able link when the autonomous deceleration control ap-
paratus of FIG. 1 is in a manual mode state.
[0030] A manual mode state is a state in which the
vehicle is driven while the driver operates the brake mod-
ule 100. In the manual mode state, the movable link 220
is located at the manual mode location. The manual mode
location corresponds to a state in which the pedal link
110 and a driving link are separated from each other in
the case in which the pedal link 110 is at the brake non-
driving location.
[0031] Referring to FIG. 2, the link detection sensor
230 is located at an upper point of the movable link 220
at the manual mode location to detect whether the mov-
able link 220 is at the manual mode location. As an ex-
ample, the link detection sensor 230 is a contact sensor,
and if the movable link 220 is at the manual mode loca-
tion, the link detection sensor 230 contacts the movable
link 220 to detect that the movable link 220 is at the man-
ual mode location while having a high precision. Although
the opposite end of the movable link 220 may be located
on the rear or front side of the movable link shaft 221 at
the manual mode location, it is preferable that the oppo-
site end of the movable link 220 is located on the rear
side of the movable link shaft 221. FIG. 2 illustrates that
the opposite end of the movable link 220 is located on
the rear side of the movable link shaft 221.
[0032] FIGS. 3 and 4 are views illustrating the location
of a movable link when the autonomous deceleration
control apparatus is in an autonomous mode state. FIG.
3 is a view illustrating that the movable link is at a standby
location, and FIG. 4 is a view illustrating that the movable
link is at the driving location.
[0033] The autonomous mode state is a state in which
the vehicle is driven while the brake module 100 is con-
trolled by the brake control module 200.
[0034] Referring to FIGS. 3 and 4, in the autonomous
mode state, the opposite end of the movable link 220 is
located to be rotated toward the lower side of the manual
mode location, and the movable link 220 is at a location
(hereinafter, the autonomous mode location) at which
the movable link 220 is not detected by the link detection
sensor 230.
[0035] The autonomous mode location includes a
standby location and a driving location.

[0036] The standby location is a location at which the
opposite end of the movable link 220 is moved to the
lower side of the manual mode location and is spaced
apart from the pedal link 110 and the movable link 220
with reference to the brake non-driving location. Further,
the driving location is a location at which the opposite
end of the movable link 220 is moved to the lower side
of the standby location and the movable link 220 pushes
the pedal link 110 downwards from the brake non-driving
location. In detail, a preset gap is present in a movement
locus of the movable link 220 between the manual mode
location and the driving location, and the movable link
220 is in the standby location state if the movable link
220 is located in the gap.
[0037] If the movable link 220 is moved from the stand-
by location to the driving location, the opposite end of the
movable link 220 contacts the contact part 115. Further,
if the downward rotation degree of the movable link 220
increases in a range of the driving location, the braking
force by the brake system increases as the downward
rotation degree of the pedal link 110 increases.
[0038] In particular, if the opposite end of the movable
link 220 is located on the rear side of the movable link
shaft 221 at the manual mode location, the opposite end
of the movable link 220 presses and rotates the pedal
link 110 downwards while moving from the rear side to
the front side in the driving location state. Accordingly,
the distance by which the opposite end of the movable
link 220 presses the pedal link 110 downwards increases,
the distance between the opposite end of the movable
link 220 and the one end of the pedal link 110 decreases.
That is, the distance between a point at which the mov-
able link 220 presses the pedal link 110 and the rotational
axis of the pedal link 110 gradually decreases such that
the distance, by which the pedal link 110 is rotated down-
wards, increases even when the movable link 220 is ro-
tated by the same angle.
[0039] When the driver 210 is configured to rotate the
movable link 220 at different speeds, the control relation-
ship becomes complex, and accordingly, the possibility
of the malfunction of the driver 210 increases, deterio-
rating stability. Meanwhile, the autonomous deceleration
control apparatus 10 according to the present invention
may be controlled such that the brake module 100 is
switched to a weak state or a sharply braked state even
when the movable link 220 is driven in a state in which
the rotational speed of the movable link 220 is not
switched for each section. Accordingly, the autonomous
deceleration control apparatus 10 has a high system sta-
bility.
[0040] In general cases, a vehicle is driven while the
states of pressing the pedal link 110 weakly and not
pressing the pedal link 110 are repeated. Further, in an
emergency situation, the pedal link 110 is greatly rotated
downwards in a short time. In correspondence, if the op-
posite end of the movable link 220 is located on the rear
side of the movable link shaft 221 at the manual mode
location, the rotation degree of the pedal link 110 may
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be adjusted while the pedal link 110 is not sharply rotated
downwards due to the rotation of the movable link 220
in general cases, and the pedal link 110 may be rotated
at a high speed due to the rotation of the movable link
220 in a section that requires emergency braking.
[0041] FIG. 5 is a view illustrating a contact part ac-
cording to an embodiment.
[0042] FIG. 5 is drawn when viewed from the same
direction of FIG. 2.
[0043] Referring to FIG. 5, a point of the upper surface
of the control part 115, which is spaced apart forwards
from the rear end thereof by a preset distance may pro-
trude upwards further than the rear end thereof. For ex-
ample, the contact part 115 may be provided such that
the upper surface thereof is in a planar form. Further, a
protrusion 116 may be formed on the upper surface of
the contact surface 115 at a point that is spaced apart
forwards from the rear end of the contact surface 115 by
a preset distance. Accordingly, if the movable link 220 is
rotated such that the opposite end of the movable link
220 is located at a point at which the protrusion 116 is
located, the pedal link 110 may be sharply rotated down-
wards by the protrusion 116, achieving sharp braking ef-
ficiently.
[0044] FIG. 6 is a view illustrating a contact part ac-
cording to another embodiment.
[0045] FIG. 6 is drawn when viewed from the same
direction of FIG. 5.
[0046] Referring to FIG. 6, the contact part 115b may
be provided such that the upper surface of the contact
part 115b has curvatures that are different for areas. As
an example, the contact part 115b may be provided such
that the upward inclination of the contact part 115b be-
comes larger as the front area thereof goes the front side
rather than the rear area thereof, and thus the rear area
protrudes upwards further than the rear area. According-
ly, when the opposite end of the pedal link 110 is located
in the front area of the contact part 115b rather than it is
located in the rear area of the contact part 115b, the de-
gree, by which the pedal link 110 is rotated downwards,
is increased by rotation of the pedal link 110 correspond-
ing to a unit angle. Accordingly, in a section that requires
emergency, the rotational speed of the pedal link 110
may be effectively increased while the rotational speed
of the movable link 220 is not sharply increased.
[0047] FIG. 7 is a view illustrating an autonomous
steering apparatus according to an embodiment of the
present invention, and FIG. 8 is an exploded perspective
view illustrating the autonomous steering apparatus of
FIG. 7.
[0048] An autonomous steering apparatus 30 may be
connected to a steering system of the vehicle to adjust
a driving state of the steering system of the vehicle. Ac-
cordingly, a direction in which the wheels of the vehicle
are oriented may be adjusted according to an operating
state of the autonomous steering apparatus 30. The au-
tonomous steering apparatus 30 may be located on one
side of the autonomous deceleration control apparatus

10. As an example, the autonomous steering apparatus
30 may be connected onto a shaft to which a steering
wheel is connected so as to adjust the driving state of
the steering system.
[0049] Referring to FIG. 7, the autonomous steering
apparatus 30 includes a support bracket 310, a steering
drive shaft 320, an upper bracket 330, and a steering
driver 350.
[0050] The support bracket 310 may have a block
structure having a preset volume. The support bracket
310 may be formed at an inner upper portion thereof with
a lower reception portion 311. The lower reception por-
tion 311 may have a groove or hole structure recessed
downward by a preset depth.
[0051] The steering drive shaft 320 may have a preset
length, and may have a lower end rotatably provided in
the lower reception portion 311 of the support bracket
310. The steering drive shaft 320 may have an upper end
connected to the steering system. Accordingly, the driv-
ing state of the steering system may be controlled by a
rotational direction and a degree of rotation of the steering
drive shaft 320. A steering drive portion 321 may be pro-
vided at one longitudinal point of the steering drive shaft.
The steering drive portion 321 allows the power provided
from an outside to be transmitted to the steering drive
shaft 320, so that the steering drive shaft 320 may be
rotated about a longitudinal direction. As an example, the
steering drive portion 321 may be configured as gear
teeth provided on an outer circumference at the one lon-
gitudinal point of the steering drive shaft 320. The steer-
ing drive portion 321 may be located in a region above
a top surface of the support bracket 310.
[0052] The upper bracket 330 may be coupled to the
top surface of the support bracket 310. An upper recep-
tion portion 331 may be formed vertically through an inner
central region of the upper bracket 330, and the steering
drive shaft 320 may be located in the upper reception
portion 331. A size of the upper reception portion 331
may correspond to an outer circumference of the steering
drive portion 321, so that the steering drive portion 321
may be located inside the upper reception portion 331,
and an upper portion of the steering drive shaft 320 may
protrude upward from the upper bracket 330. The upper
bracket 330 may be provided on one side thereof with a
power transmission portion 332 having a groove struc-
ture recessed inward from the outside. The power trans-
mission portion 332 may be connected to the upper re-
ception portion 331. Accordingly, the steering drive shaft
320 received in the upper reception portion 331 may be
exposed in a lateral direction of the upper bracket 330
through the power transmission portion 332.
[0053] A shaft drive member 340 may be provided in
the power transmission portion 332 and connected to the
steering drive shaft 320. The shaft drive member 340
may be connected to the steering drive portion 321 to
provide a power for adjusting a state (i.e., a rotational or
stop state, a rotational direction, a rotational speed, etc.)
of the steering drive shaft 320. As an example, the shaft
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drive member 340 may be configured as a gear rotatably
engaged with the steering drive portion 321.
[0054] The steering driver 350 may be connected to
the shaft drive member 340 to rotate the shaft drive mem-
ber 340. An auxiliary support member 360 may be pro-
vided in the power transmission portion 332, and the
steering driver 350 may be fixed to the auxiliary support
member 360. The auxiliary support member 360 may
have a connection hole 361 formed vertically through the
auxiliary support member 360, so that the steering driver
350 may be fixed to a top surface of the auxiliary support
member 360 and connected to the shaft drive member
340 through the connection hole 361. The steering driver
350 may be configured as a motor, etc.
[0055] In addition, a steering driver encoder (380 of
FIG. 9) may be connected to the steering driver 350 to
provide an operating state of the steering driver 350, a
rotational state of the steering drive shaft 320 corre-
sponding to the operating state of the steering driver 350,
and data related to the direction in which the wheels of
the vehicle are oriented to a steering module controller
390.
[0056] An auxiliary bracket 370 may be connected to
an upper portion of the upper bracket 330. The auxiliary
bracket 370 may fix the driver 210 configured to drive the
autonomous deceleration control apparatus 10. The aux-
iliary bracket 370 may be located in a region which does
not vertically overlap the upper reception portion 331 and
the power transmission portion 332. The auxiliary bracket
370 may be formed in a bottom surface thereof with a
driver reception portion 371 having a shape correspond-
ing to an outer circumference of the driver 210. Accord-
ingly, when the auxiliary bracket 370 is coupled to a top
surface of the upper bracket 330 while the driver 210 is
located in the driver reception portion 371, the driver 210
may be fixed to the autonomous steering apparatus 30.
[0057] The autonomous steering apparatus 30 may be
effectively installed in an interior space of the vehicle to
operate the steering system.
[0058] FIG. 9 is a view illustrating an autonomous driv-
ing system including the autonomous deceleration con-
trol apparatus and the autonomous steering apparatus.
[0059] Referring to FIG. 9, the autonomous decelera-
tion control apparatus 10 may be controlled by the mod-
ule controller 240.
[0060] The vehicle includes an autonomous driving
system 1, and is provided to be autonomously driven.
[0061] The autonomous driving system 1 includes a
driving sensor 2, a controller 3, an autonomous deceler-
ation control apparatus 10, and an autonomous steering
apparatus 30.
[0062] The driving sensor 2 is provided for the vehicle,
and provides information on a situation around a place
in which the vehicle is driven. For example, the driving
sensor 2 includes a LiDAR, a radar, and a camera, and
may provide information on whether an obstacle such as
another pedestrian or another vehicle is present around
the vehicle, a distance from the obstacle, a movement

state of the obstacle, and the like.
[0063] The controller 3 controls the state of the vehicle
while reflecting a signal that provides the driving sensor
2. For example, the controller 3 is configured on the basis
of an artificial intelligence, and controls elements, such
as the engine, the steering system, and the transmission
of the vehicle such that the driving speed, the driving
direction, and the like of the vehicle are controlled. Fur-
ther, the controller 3 controls the operational state of the
brake system through control of the autonomous decel-
eration control apparatus 10. Further, when the driver
directly operates at least one of the elements of the ve-
hicle, the controller 3 may control the elements that are
not operated by the driver or stop the autonomous driving
state.
[0064] The autonomous deceleration control appara-
tus 10 is provided to include the module controller 240,
and the module controller 240 may control the operation-
al state of the autonomous deceleration control appara-
tus 10 according to a signal of the controller 3. If the
controller 3 determines that braking is necessary,
through the information provided by the driving sensor 2
in the autonomous driving state, it transmits a braking
signal that is information on the magnitude of the braking
force required through the brake system to the module
controller 240. If the braking signal is received, the mod-
ule controller 240 generates a driver control signal for
driving the driver 210 such that the pedal link 110 is ro-
tated to the location at which the braking force corre-
sponding to the braking signal is generated, to control
the driver 210. Further, the module controller 240 may
generate a driver control signal with reference to movable
link state information provided by the driver encoder 213.
[0065] Further, the module controller 240 may control
the operational state of the brake control module 200 by
using location information on the movable link 220 pro-
vided by the driver encoder 213 and rotational state in-
formation of the pedal link 110 provided by the pedal
encoder 130. When the vehicle is autonomously driven
by the controller 3, the location information on the mov-
able link 220 provided by the driver encoder 213 and the
rotational state information on the pedal link 110 provided
by the pedal encoder 130 are provided to correspond to
each other. In detail, when the movable link 220 is at the
standby location, the pedal link 110 is located at the brake
non-driving location. Further, when the movable link 220
is located at the driving location, the pedal link 110 is
located to be rotated downwards by a preset distance by
the movable link 220. Meanwhile, if the user presses the
pedal link 110 in the autonomous driving state, the rota-
tional state information on the pedal link 110 deviates
from a value corresponding to the location information
on the movable link 220. Accordingly, the module con-
troller 240 may terminate the autonomous mode and
move the movable link 220 to the manual mode location
if the rotational state information on the pedal link 110
deviates from a value corresponding to the location in-
formation on the movable link 220 while the brake control
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module 200 is operated in the autonomous module.
[0066] The autonomous steering apparatus 30 may in-
clude the steering module controller 390, and the steering
module controller 390 may control the operating state of
the autonomous steering apparatus 30 according to a
signal of the controller 3. The controller 3 may transmit
a signal for maintaining or changing a direction of the
wheel in response to the information provided by the driv-
ing sensor 2 in the autonomous driving state to the steer-
ing module controller 390. When the signal is received,
the steering module controller 390 may operate the steer-
ing driver 350 to stop or rotate the steering drive shaft
320 such that the steering system is driven to maintain
or change the direction of the wheel in response to the
signal.
[0067] In addition, the steering module controller 390
may control the steering driver 350 by using the rotational
state information (i.e., an angle and the number of clock-
wise or counterclockwise rotations of the steering drive
shaft 320 based on a preset value) of the steering drive
shaft 320, which is provided by the steering driver en-
coder 380.
[0068] FIG. 10 is a view illustrating an autonomous
driving system according to another embodiment.
[0069] Referring to FIG. 10, the autonomous deceler-
ation control apparatus 10 may be controlled by the con-
troller 3. That is, at least one of the above-described mod-
ule controller 240 illustrated in FIG. 7 and the steering
module controller 390 may be integrated with the con-
troller 3, and the controller 3 may perform the function of
the above-described module controller 240 or the steer-
ing module controller 390.
[0070] Accordingly, in the state in which the vehicle is
manually driven by the driver, the controller 3 switches
the mode of the autonomous deceleration control appa-
ratus 10 to the manual mode to control the driver 210
such that the movable link 220 is located at the manual
mode location. Further, if the vehicle is in the autonomous
driving state, the controller 3 controls the elements of the
vehicle including the autonomous deceleration control
apparatus 10 on the basis of the information provided by
the driving sensor 2. In detail, if it is determined during
driving of the vehicle that a braking force is necessary,
the controller 3 controls the driver 210 to generate a brak-
ing force. Further, the controller 3 may control the oper-
ational state of the brake control module 200 by using
location information on the movable link 220 provided by
the driver encoder 213 and rotational state information
of the pedal link 110 provided by the pedal encoder 130.
[0071] In addition, the controller 3 may control the op-
erating state of the steering driver 350 to adjust the di-
rection of the wheel.
[0072] Because the method for controlling, by the con-
troller 3, the autonomous deceleration control apparatus
10 and the autonomous steering apparatus 30 is the
same as or similar to the method for controlling, by the
above-described module controller 240 of FIG. 9, the au-
tonomous deceleration control apparatus 10, and the

method for controlling, by the steering module controller
390, the autonomous steering apparatus 30, a detailed
description thereof will be omitted.
[0073] The above detailed description exemplifies the
present invention. Furthermore, the above-mentioned
contents describe the exemplary embodiment of the
present invention, and the present invention may be used
in various other combinations, changes, and environ-
ments. That is, the present invention can be modified and
corrected without departing from the scope of the present
invention that is disclosed in the specification, the equiv-
alent scope to the written disclosures, and/or the techni-
cal or knowledge range of those skilled in the art. The
written embodiment describes the best state for imple-
menting the technical spirit of the present invention, and
various changes required in the detailed application fields
and purposes of the present invention can be made. Ac-
cordingly, the detailed description of the present inven-
tion is not intended to restrict the present invention in the
disclosed embodiment state. Furthermore, it should be
construed that the attached claims include other embod-
iments.

Claims

1. An autonomous steering apparatus comprising:

a support bracket having a preset volume, and
formed at an inner upper portion thereof with a
lower reception portion having a groove or hole
structure recessed downward by a preset depth;
a steering drive shaft having a preset length, and
having a lower end rotatably provided in the low-
er reception portion and an upper end connected
to a steering system of a vehicle;
an upper bracket having an upper reception por-
tion formed vertically through an inner central
region of the upper bracket, coupled to a top
surface of the support bracket such that the
steering drive shaft is located in the upper re-
ception portion, and provided on one side there-
of with a power transmission portion having a
groove structure recessed inward from an out-
side and connected to the upper reception por-
tion; and
a shaft drive member provided in the power
transmission portion and connected to the steer-
ing drive shaft.

2. The autonomous steering apparatus of claim 1,
wherein a steering drive portion having a gear tooth
structure is provided on an outer circumference at
one longitudinal point of the steering drive shaft, and
the shaft drive member is configured as a gear ro-
tatably engaged with the steering drive portion.

3. The autonomous steering apparatus of claim 1, fur-
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ther comprising a steering driver connected to the
shaft drive member to rotate the shaft drive member.

4. The autonomous steering apparatus of claim 3, fur-
ther comprising a steering driver encoder connected
to the steering driver to detect an operating state of
the steering driver.

5. An autonomous driving system comprising:

a driving sensor;
a controller configured to control a state of a ve-
hicle while reflecting a signal provided by the
driving sensor;
an autonomous deceleration control apparatus
configured to control a brake system of the ve-
hicle; and
an autonomous steering apparatus configured
to control a steering system of the vehicle,
wherein the autonomous steering apparatus in-
cludes:

a support bracket having a preset volume,
and formed at an inner upper portion thereof
with a lower reception portion having a
groove or hole structure recessed down-
ward by a preset depth;
a steering drive shaft having a preset length,
and having a lower end rotatably provided
in the lower reception portion and an upper
end connected to a steering system of a ve-
hicle;
an upper bracket having an upper reception
portion formed vertically through an inner
central region of the upper bracket, coupled
to a top surface of the support bracket such
that the steering drive shaft is located in the
upper reception portion, and provided on
one side thereof with a power transmission
portion having a groove structure recessed
inward from an outside and connected to
the upper reception portion; and
a shaft drive member provided in the power
transmission portion and connected to the
steering drive shaft.
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