INTELLIGENT DRIVING CONTROL METHODS AND APPARATUSES,
VEHICLES, ELECTRONIC DEVICES, MEDIA, AND PRODUCTS

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] The present application claims priority to Chinese Patent Application No.
CN201810850398.6, filed with the Chinese Patent Office on July 28, 2018, and entitled
"INTELLIGENT DRIVING CONTROL METHODS AND APPARATUSES, VEHICLES,
ELECTRONIC DEVICES, MEDIA, AND PRODUCTS", the disclosure of which is

incorporated herein by reference in its entirety.

TECHNICAL FIELD
[0002] The present application relates to a vehicle control technology and, in particular, to
an intelligent driving control method and apparatus, a vehicle, an electronic device, a medium,
and a product.
BACKGROUND

[0003] As continuous popularization of vehicles, traffic accidents also increase; more than
20 million people worldwide get injured or disabled in traffic accidents each year, more than
1 million are dead, and economic losses reach 500 billion U.S. dollars. Road safety has
greatly threatened lives and properties of the public due to road traffic accidents every year,
and becomes a key point which gains global attention. Analysis results on vehicle traffic
accidents show that about 80% of the traffic accidents that have happened, were caused by

drivers who did not react in time and did not handle the accidents properly.

SUMMARY
[0004] Embodiments of the present application provide intelligent driving control
technology.
[0005] An intelligent driving control method provided according to one aspect of the
embodiments of the present application includes:
[0006] detecting a driving environment of a vehicle, to obtain a detection result of at least
one type of target objects in the driving environment;
[0007] determining whether the detection result meets a preset driving alert condition;
[0008] determining whether a speed of the vehicle exceeds a speed threshold in response to
the detection result meeting the preset driving alert condition; and
[0009] triggering a driving alert according to the detection result in response to the speed
exceeding the speed threshold.



[0010] According to another aspect of embodiments of the present application, an intelligent
driving control apparatus is provided, the apparatus including:

[0011] an environment detection unit, configured to detect a driving environment of a
vehicle, to obtain a detection result of at least one type of target objects in the driving
environment;

[0012] a condition judgment unit, configured to determine whether the detection result
meets a preset driving alert condition;

[0013] a speed judgment unit, configured to determine whether a speed of the vehicle
exceeds a speed threshold in response to the detection result meeting the preset driving alert
condition; and

[0014] an alert unit, configured to trigger a driving alert according to the detection result in
response to the speed exceeding the speed threshold.

[0015] According to another aspect of embodiments of the present application, a vehicle is
provided, the vehicle including: the intelligent driving control apparatus according to any one
of the embodiments above.

[0016] According to another aspect of embodiments of the present application, an electronic
device is provided, the electronic device including: a processor which includes the intelligent
driving control apparatus according to any one of the embodiments above.

[0017] Optionally, the electronic device is a vehicle electronic device.

[0018] According to another aspect of embodiments of the present application, an electronic
device is provided, the electronic device including: a memory for storing executable
instructions; and

[0019] a processor for communicating with the memory to execute the executable
instructions so as to complete operations of the intelligent driving control method according
to any of the embodiments above.

[0020] Optionally, the electronic device is a vehicle electronic device.

[0021] According to another aspect of embodiments of the present application, a computer
storage medium is provided for storing computer-readable instructions. When the instructions
are executed, the intelligent driving control method according to any of the embodiments
above is implemented.

[0022] According to another aspect of embodiments of the present application, a computer
program product including computer-readable codes is provided. When the computer-
readable codes are operated on a device, a processor in the device is caused to implement the

intelligent driving control method according to any of the embodiments above.



[0023] Based on an intelligent driving control method and apparatus, a vehicle, an electronic
device, medium, or a product according to embodiments of the present application, a driving
environment of a vehicle is detected to obtain a detection result of at least one type of target
objects in the driving environment; it is determined whether the detection result meets a preset
driving alert condition; in response to the detection result meeting the preset driving alert
condition, it is determined whether a speed of the vehicle exceeds a speed threshold; and in
response to the speed exceeding the speed threshold, a driving alert is triggered according to
the detection result. Therefore, the driving security of the vehicle can be improved. Moreover,
since alerts with respect to a low danger level and/or a low emergency level are limited by
means of the speed threshold, the driver’s normal judgment may not be disturbed due to
frequent alerts.

[0024] The embodiments of the present disclosure will be described in detail below with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS
[0025] The accompanying drawings constituting a part of the specification illustrate some
embodiments of the present disclosure and are intended to explain the principles of the
present disclosure together with the description.
[0026] The present disclosure can be understood well from the following detailed
description with reference to the accompanying drawings, in which:
[0027] FIG. 1 is a flowchart of an intelligent driving method according to some
embodiments of the present application;
[0028] FIG. 2 is a schematic block diagram of an intelligent driving apparatus according to
some embodiments of the present application; and
[0029] FIG. 3 is a schematic block diagram of an electronic device suitable for use as a

terminal device or a server for implementing some embodiments of the present application.

DETAILED DESCRIPTION
[0030] Various exemplary embodiments of the present disclosure are now described in
detail with reference to the accompanying drawings. It should be noted that, unless otherwise
stated specifically, relative arrangement of the components and steps, the numerical
expressions, and the values set forth in the embodiments are not intended to limit the scope of
the present application.
[0031] In addition, it should be understood that, for ease of description, the size of each part

shown in the accompanying drawings is not drawn in actual proportion.
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[0032] The following descriptions of at least one exemplary embodiment are merely
illustrative, and not intended to limit the present disclosure and the applications or uses
thereof.

[0033] Technologies, methods and devices known to persons of ordinary skill in the related
art may not be discussed in detail, but such technologies, methods and devices should be
considered as a part of the specification in appropriate situations.

[0034] It should be noted that similar reference numerals and letters in the following
accompanying drawings represent similar items. Therefore, once an item is defined in an
accompanying drawing, the item does not need to be further discussed in the subsequent
accompanying drawings.

[0035] The embodiments of the present disclosure may be applied to a computer
system/server, which may operate with numerous other general-purpose or special-purpose
computing system environments or configurations. Examples of well-known computing
systems, environments, and/or configurations suitable for using together with the computer
system/server include, but are not limited to, Personal Computer (PC) systems, server
computer systems, thin clients, thick clients, handheld or laptop devices, microprocessor-
based systems, set-top boxes, programmable consumer electronics, network PCs, small
computer systems, large computer systems, distributed cloud computing environments that
include any one of the foregoing systems, and the like.

[0036] The computer system/server may be described in the general context of computer
system executable instructions (for example, program modules) executed by the computer
system. Generally, the program modules may include routines, programs, target programs,
components, logics, data structures, and the like for performing specific tasks or
implementing specific abstract data types. The computer systems/servers may be implemented
in the distributed cloud computing environments in which tasks are executed by remote
processing devices that are linked via a communication network. In the distributed computing
environments, the program modules may be located in local or remote computing system
storage media including storage devices.

[0037] FIG. 1is a flow chart of an intelligent driving method according to embodiments of
the present application. As shown in FIG. 1, the method of this embodiment may include
Steps 110~140.

[0038] At step 110, a driving environment of a vehicle is detected to obtain a detection
result of at least one type of target objects in the driving environment.

[0039] Optionally, during the driving process of the vehicle, the driving environment of the

vehicle is obtained by acquiring images around the vehicle by at least one image acquisition
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apparatus (for example, a camera, etc.) disposed around the vehicle; the driving environment
includes multiple types of target objects that can be observed around the vehicle. To ensure
the continuity of the environment detection, continuous multiple image frames around the
vehicle can be acquired by the image acquisition apparatus, for example, the driving
environment of the vehicle is detected by acquiring a video, where the continuous multiple
image frames may refer to each image frame in a temporal continuous video or may also refer
to multiple image frames having the target object obtained after target object detection; at this
time, two continuous image frames may be discontinuous in time.

[0040] In an optional example, step S110 may be executed by invoking, by a processor,
corresponding instructions stored in a memory, and may also be executed by an environment
detection unit 21 run by the processor.

[0041] At step 120, whether the detection result meets a preset driving alert condition is
determined.

[0042] The preset driving alert condition is set for triggering the driving alert. Different
preset driving alert conditions may be set for different conditions and/or corresponding to
different driving environments; for example, different preset driving alert conditions may be
set for a new driver and a skilled driver to adapt to different requirements of different drivers,
so as to provide personalized services for different drivers while improving the security,
thereby improving user experiences.

[0043] In an optional example, step S120 may be executed by invoking, by a processor,
corresponding instructions stored in a memory, and may also be executed by a condition
determining unit 22 run by the processor.

[0044] At step 130, in response to the detection result meeting the preset driving alert
condition, whether a speed of the vehicle exceeds a speed threshold is determined.

[0045] During the driving process of the vehicle, a driver has different reaction times under
different speeds; when the speed is low (not exceeding the speed threshold), it can be
considered that the driver has enough reaction time to handle the alert condition that has
occurred; at this time, the alert may be or may not be triggered. In this embodiment, the alert
is not triggered, therefore reducing interferences on the driver due to frequent alerts which
affect the normal judgment and handling of the driver.

[0046] In an optional example, step S130 may be executed by invoking, by a processor,
corresponding instructions stored in a memory, and may also be executed by a speed
determining unit 23 run by the processor.

[0047] At step 140, in response to the speed exceeding the speed threshold, a driving alert is
triggered according to the detection result.



[0048] In an optional example, step S140 may be executed by invoking, by a processor,
corresponding instructions stored in a memory, and may also be executed by an alert unit 24
run by the processor.

[0049] Based on embodiments of the present application, an intelligent driving control
method is provided, including: detecting a driving environment of a vehicle, to obtain a
detection result of at least one type of target objects in the driving environment; determining
whether the detection result meets a preset driving alert condition; determining whether a
speed of the vehicle exceeds a speed threshold in response to the detection result meeting the
preset driving alert condition; and triggering a driving alert according to the detection result in
response to the speed exceeding the speed threshold. Therefore it improves the driving
security of the vehicle and meanwhile prevents interfering the normal judgment of a driver
due to frequent alerts by limiting the number of alert times for a low danger level and/or a low
emergency level by means of speed thresholds.

[0050] In one or more optional embodiments, the speed threshold is defaulted or the speed
threshold is set according to the received instruction.

[0051] Optionally, a user may set a greater or smaller threshold according to his/her own
driving requirements or behavior habits, thereby increasing universality of this embodiment
and improving the user experience. If the user does not desire to determine alert triggering
according to the speed, the speed threshold may be set as 0, for example, for an application
scene of forward collision early alert to other objects such as pedestrians and motor vehicles,
the speed threshold may be set as 0, i.e. triggering the driving alert as long as the preset
driving alert condition is met without determining the speed.

[0052] In one or more optional embodiments, among the at least one type of target objects:
[0053] speed thresholds corresponding to different types of the target objects are the same or
different; and/or,

[0054] preset driving alert conditions corresponding to different types of the target objects
are the same or different; and/or,

[0055] driving alert modes corresponding to different types of the target objects are the same
or different.

[0056] In this embodiment, the speed threshold, the preset driving alert condition, and a
mode of the driving alert are set according to actual conditions; during the setting, since the
requirements of specific drivers are different, the speed thresholds respectively corresponding
to different types of target objects are set to be the same or different; for example, the speed
threshold corresponding to the lane line is set to be 60 km per hour, while the speed threshold

for motor vehicles is set to be 200 km per hour; the present application does not define the
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specific value of the speed threshold; similarly, the preset driving alert conditions and driving
alert modes respectively corresponding to different types of target objects can be the same or
different; the present application does not limit the specific driving alert mode and preset
driving alert condition.

[0057] Optionally, the mode of driving alert includes, but not limited to, at least one of the
following modes: an auditory alert mode, a visual alert mode, a tactile alert mode, or an
olfactory alert mode.

[0058] The driving alert is set for prompting the driver to notice the current driving
environment; to draw the driver's attention, one or more modes are selected to stimulate the
driver, for example, by an auditory alert mode (e.g., making an alert sound) ; at this time, an
alert volume is set according to specific conditions; however, in a noisy environment, sounds
are hard to be distinguished, other one or more alert modes are adopted; for example, the
visual alert mode (e.g., displaying an alert image at a corresponding position of the vehicle,
etc.), and/or the tactile alert mode (e.g., drawing the driver's attention by means of bumps on a
steering wheel or a seat), and/or the olfactory alert mode (e.g., drawing the driver's attention
by releasing safe gas with a pungent smell); the present application does not limit which
specific driving alert mode is adopted.

[0059] In one or more optional embodiments, the at least one type of the target objects
include, but not limited to, lane lines, traffic signs, traffic lights, pedestrians, motor vehicles,
non-motor vehicles, animals, dangerous objects, and fixed obstacles. The target objects can
appear separately or collectively; during detection, multiple types of target objects can be
detected using different detection techniques respectively or detected simultaneously based on
an image source such as video images; when multiple types of target objects are detected at
the same time, the preset driving alert conditions of the target objects can be concurrently
determined.

[0060] In one or more optional embodiments, the detection result in the driving environment
includes a combination of one or more of: a detection result of departure from a lane line, a
traffic sign detection result, a traffic light state detection result, and a detection result of a
distance from an other object.

[0061] The other object includes at least one of: a pedestrian, a motor vehicle, a non-motor
vehicle, an animal, a dangerous object, or a fixed obstacle.

[0062] When the vehicle is driven on the road, the driving environment includes multiple
moving or stational target objects around the vehicle. Traffic rules are required to be followed

to ensure driving safety, thus the traffic signs, and/or traffic lights, and/or lane lines need to be



detected to reduce the cases of traffic violations and reduce the danger produced when other
objects around the vehicle are trying to avoid a collision.

[0063] Optionally, when the detection result in the driving environment includes a detection
result of multiple types of target objects that respectively correspond to at least two different
speed thresholds, a less one of the at least two different speed thresholds is taken as the speed
threshold corresponding to a current driving environment.

[0064] When the speed of the vehicle is low, inertia and impact brought about are small, and
the reaction time provided for the driver can be correspondingly extended. Therefore, to
ensure driving safety, when multiple types of target objects appear at the same time, it is
required to ensure that the detection result for the target object which is more dangerous (for
example, the most dangerous target object) can be alerted in time. Therefore, the speed
threshold is required to be limited as a small speed threshold.

[0065] In one or more optional embodiments, the method of this embodiment further
includes:

[0066] in response to the triggering of the driving alert, obtaining a driving state of the
vehicle during a preset time period ; and

[0067] in response to that after the preset time period expires, the driving state of the vehicle
does not match a default driving state corresponding to the detection result, generating a
driving control instruction for the vehicle according to the default driving state corresponding
to the detection result.

[0068] The embodiments of the present application provide assisted driving control in which
the vehicle is mainly controlled by the driver. After the driving alert is triggered, a period of
time can be reserved for the driver to adopt a measure. If the driver still does not adjust the
driving state after a reasonable period of time of alerting, it means the danger level has
increased significantly, and the assisted driving mode can be switched to an automatic driving
mode to take over the control of the vehicle, so as to automatically control the vehicle to
adopt a safe measure.

[0069] In one or more optional embodiments, the method provided in this embodiment
further includes:

[0070] in response to the triggering of the driving alert, obtaining a variation trend of the
detection result over a preset time period ; and

[0071] in response to that the variation trend of the detection result indicates that a danger
level being kept or rising and that duration of the alert exceeds a preset threshold, generating a
driving control instruction for the vehicle according to a default driving state corresponding to
the detection result



[0072] After the driving alert is triggered, first a reasonable reaction time (a preset time
period) is provided for the driver for determining by himself. During this period of time, the
driver may determine to change the driving state or turn off the alert (the alert can be turned
off manually after the problem is solved), but when the driver does not adopt any measure
while the variation trend of the detection result indicates that the danger level is continuously
increasing, i.e., the danger level of the detection result increases as the time passes, and the
vehicle needs to be automatically controlled to ensure driving safety.

[0073] In one or more optional embodiments, when the target object is a lane line, step 110
may include:

[0074] acquiring a video stream involving a drive road based on an image acquisition
apparatus disposed on the vehicle;

[0075] detecting a lane line from at least one image frame of the video stream; and

[0076] obtaining a detection result of departure from the lane line based on the detection
result of the lane line and a relative position of the vehicle.

[0077] Since the lane line is disposed on a road surface, when acquiring the video stream,
the video stream including the driving road needs to be acquired. Optionally, detection on the
lane line in the image is performed by a deep neural network, for example, identifying the
lane line in the image by an image identifying network to obtain the position of the lane line
in the image; determining a relative position information between the vehicle and the lane line
according to the positions of the lane lines in multiple continuous image frames; the relative
position information may include, but not limited to: on the line, departure to the left,
departure to the right, centering, etc.; in the embodiments of the present application, violations
of the vehicle such as running on the line may be reduced by obtaining the lane line departure
detection result.

[0078] Optionally, step 130 may include:

[0079] in response to the detection result of departure from a lane line meeting the preset
driving alert condition, determining whether the speed of the vehicle exceeds a first speed
threshold.

[0080] In this embodiment, a first speed threshold is set for the detection result of departure
from a lane line. When the speed of the vehicle exceeds the first speed threshold, the driving
alert can be triggered to prompt the driver to notice the condition of departure from the lane
line so as to reduce violations of the vehicle.

[0081] Optionally, the preset driving alert condition includes that a distance between the

vehicle and the lane line reaching a preset range.



[0082] Optionally, the distance between the vehicle and the lane line can be set according to
the setting of traffic rules or set according to actual conditions. When the relative position
information of the vehicle and the lane line does not conform to the setting of traffic rules, it
is identified as departure from the lane line, which herein refers to a wheel falling with a
certain range of a distance from the lane line, for example, [-k, k], then it is considered that
the preset driving alert condition is met, and by means of alerts, the times for the vehicle
violating the traffic rules are reduced.

[0083] Optionally, the first speed threshold is greater than 35 km per hour.

[0084] When the detection result of the lane line meets the preset driving alert condition, if
the speed is low, the driver can handle the varied condition by himself, so as to reduce
frequent prompts which interfere the accurate operations by the driver or cause antagonizing
of the driver. If the speed is greater than a preset value (35 km per hour in this embodiment),
it is indicated that a violation and/or danger would occur if the driver does not adjust in time.
At this time, an alert needs to be triggered to reduce the occurrence of the violation and/or
danger and improve the driving safety.

[0085] Optionally, the first speed threshold is in a range of 60~80 km per hour.

[0086] To set a more proper speed threshold, upon multiple experiments, setting the first
speed threshold to be in a range of 60~80 km per hour conforms to operation habits and
reaction time for most people, which can lower the probability of the occurrence of the
violation and/or danger while reducing the frequent prompts.

[0087] Optionally, the obtaining the variation trend of the detection result over the preset
time period in response to the triggering of the driving alert includes:

[0088] in response to the triggering of the driving alert, obtaining a variation trend of
departure of the vehicle from the lane line over the preset time period,;

[0089] the generating of the driving control instruction for the vehicle according to the
default driving state corresponding to the detection result includes:

[0090] in response to that the variation trend of the departure of the vehicle from the lane
line indicates a level of the departure from the lane line rising and that the duration of the alert
exceeds the preset threshold, issuing a prompt information for turning on a turn signal light
and/or controlling the vehicle to turn on a corresponding turn signal light according to a
default driving state corresponding to the detection result of departure from a lane line.

[0091] In the embodiments of the present application, when the variation trend of the
detection result of departure from a lane line indicates that the vehicle needs to be
automatically controlled when the lane line departure level increases while the duration of the

alert exceeds the set threshold, to reduce the occurrence of dangerous conditions when the
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driver cannot handle in time. For example, when the vehicle keeps departure towards the left
of the lane line, and the driver fails to adjust the direction after a preset alert time, which
indicates that the vehicle is about to turn left, the vehicle can be controlled to turn on the left
turn signal light to avoid collision with a rear vehicle.

[0092] Optionally, if the alert signal is not responded in time, it is handled safely under two
conditions. Optionally, one condition includes: in response to the variation trend of the lane
line departure detection result indicating that the lane line departure degree increases and the
duration of the alert exceeds the preset threshold, giving a prompt information for turning on
the turn signal light and/or controlling the vehicle to turn on the corresponding turn signal
light according to the default driving state corresponding to the detection result of departure
from a lane line includes:

[0093] in response to that the variation trend of the departure of the vehicle from the lane
line indicates a level of the departure from the lane line rising and that the duration of the alert
exceeds the preset threshold, determining, based on at least one of the traffic sign detection
result, the traffic signal light state detection result, or the detection result of the distance from
an other object, to issue the prompt information for turning on the turn signal light and/or to
control the vehicle to turn on the corresponding turn signal light.

[0094] At this time, it is indicated that the vehicle keeps departure towards a same direction,
which means it is turning, thus a prompt for turning on the turn signal light can be issued or
the turn signal light can be automatically controlled to be turned on to ensure that other
vehicles can identify the driving trace of the vehicle and reduce the probability of the
occurrence of the danger.

[0095] The other condition may include: in response to the triggering of the driving alert,
obtaining a variation trend of the detection result over the preset time period, which includes:
in response to the triggering of the driving alert, obtaining a variation range of a distance
between the vehicle and the lane line;

[0096] the generating of the driving control instruction for the vehicle according to the
default driving state corresponding to the detection result in response to that the variation
trend of the detection result indicates that the danger level being kept or rising and the
duration of the alert exceeds the preset threshold includes:

[0097] in response to that the variation range exceeds a safe distance range during a time
period corresponding to the preset threshold for the duration of the alert, controlling the
vehicle so that the distance between the vehicle and the lane line is kept within the safe

distance range.
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[0098] At this time, it is indicated that driving is in an unstable state, during the adjustment
process by the driver, it keeps departing to the left or to the right, which increases the danger.
The distance between the vehicle and the lane line is automatically controlled to be in a stable
and safe distance range to ensure the driving safety.

[0099] Optionally, the obtaining of the driving state of the vehicle during the preset time
period in response to the triggering of the driving alert includes:

[00100] in response to the triggering of the driving alert, obtaining a turn signal light state of
the vehicle;

[00101] the generating of the driving control instruction for the vehicle according to the
default driving state corresponding to the detection result in response to that after the preset
time period expires, the turn signal light state does not match the default driving state
corresponding to the detection result includes:

[00102] in response to that, after the preset time period expires, the turn signal light state
matches the default driving state corresponding to the detection result, not issuing the prompt
information and/or the control information and/or

[00103] in response to that, after the preset time period expires, the turn signal light state does
not match the default driving state corresponding to the detection result, issuing the prompt
information and/or the control information.

[00104] When the relative position information of the vehicle and the lane line is identified
and it is determined that the vehicle needs to turn, the state information of the turn signal light
of the vehicle is obtained. If the lane line detection result indicates that the vehicle is turning
or starts to turn and the vehicle has not turned on or incorrectly turned on the turn signal light,
the prompt information and/or control information is generated, so that the vehicle turns on
the turn signal light corresponding to the detection result, so as to reduce the probability of
collision with the rear vehicle.

[00105] Optionally, when the vehicle needs to turn, in addition to the information of the lane
line, a state of the current traffic light and/or a type of the traffic sign are also needed to be
observed. If the currently required turn contradicts with the state of the traffic light and/or the
type of the traffic sign, the turn is rejected and the vehicle is adjusted back to a normal route.
Only in a case that both the state of the traffic light and the type of the traffic sign are
conformed, the prompt information for turning on the turn signal light is generated and/or the
vehicle is controlled to turn on the corresponding turn signal light.

[00106] Optionally, the default driving state corresponding to the detection result is
determined based on the relative position information and the type of the lane line; the type of

the lane line includes at least one of: white dotted lines, white solid lines, yellow dotted lines,
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yellow solid lines, double white dotted lines, double yellow solid lines, yellow dotted and
solid lines, or double white solid lines.

[00107] Optionally, the type of the lane line includes, but not limited to: white dotted lines,
white solid lines, yellow dotted lines, yellow solid lines, double white dotted lines, double
yellow solid lines, yellow dotted and solid lines, double white solid lines, etc.; different lane
line types correspond to different guide modes, wherein when the white dotted lines are drawn
on a section of a road, they are used for separating traffic flows driving in a same direction or
functioned as identification lines for a safe driving distance, and when the white dotted lines
are drawn in an intersection, they are used for guiding the vehicle; when the white solid lines
are drawn on a section of a road, they are used for separating motor and non-motor vehicles
driving in a same direction or indicating edges of traffic lanes, and when the white solid lines
are drawn in an intersection, they are functioned as guide lane lines or stop lines; when the
yellow dotted lines are drawn on a section of a road, they are used for separating traffic flows
driving in opposite directions, and when the yellow dotted lines are drawn at a road side or on
a curb, they are used for forbidding the vehicle from parking for a long time; when the yellow
solid lines are drawn on a section of a road, they are used for separating traffic flows driving
in opposite directions, and when the yellow solid lines are drawn at a road side or on a curb,
they are used for forbidding the vehicle from parking for a long time or temporarily parking at
the road side; when the double white dotted lines are drawn in an intersection, they are
functioned as deceleration and give-way lines, and when the double white dotted lines are
drawn on a section of a road, they are functioned as variable lane lines as the driving direction
changes over time; when the double yellow solid lines are drawn on a section of a road, they
are used for separating traffic flows driving in opposite directions; when the yellow dotted
and solid lines are drawn on a section of a road, they are used for separating traffic flows
driving in opposite directions; on a side of the yellow solid lines, overtaking, crossing, or
turning around of the vehicle are forbidden, and on the other side of the yellow dotted lines,
overtaking, crossing, or turning around of the vehicle are allowed with an ensured safety
condition; when the double white solid lines are drawn in an intersection, they are functioned
as stop and give-way lines.

[00108] In one or more optional embodiments, when the target objects are other objects, step
110 may include:

[00109] acquiring a video stream involving an other object based on an image acquisition
apparatus disposed on the vehicle;

[00110] detecting the other object from at least one image frame of the video stream to obtain

a detection result of the object; and
13



[00111] obtaining a detection result of a distance from the other object based on the detection
result of the other objects and a relative position of the vehicle.

[00112] During the driving process of the vehicle on the road, at least one of other objects
would be encountered (for example, pedestrians, motor vehicles, non-motor vehicles, animals,
dangerous objects, fixed obstacles, etc.). To achieve safe driving and reduce occurrence of
accidents such as rear-ended accidents, this embodiment further includes: identifying other
objects by the image acquisition apparatus, determining the distance information between the
vehicle and the other objects, and according to the distance information, performing the
intelligent driving control on the vehicle, thereby effectively reducing the occurrence of
collision and rear-ended accidents, and improving safety of the road traffic.

[00113] Optionally, step 130 may include:

[00114] in response to the detection result of the distance from the other object meeting the
preset driving alert condition, determining whether the speed of the vehicle exceeds a second
speed threshold.

[00115] In the embodiments of the present application, a second speed threshold is set for the
detection result of the distance from the other object; when the diving speed of the vehicle
exceeds the second speed threshold, the driving alert can be triggered to prompt the driver to
notice the distance condition with other objects, so as to reduce the occurrence of the collision
and rear-ended accident.

[00116] Optionally, for different types of the objects, the second speed thresholds has
different value ranges or a same value range.

[00117] Since moving speeds of different types of the other objects are different, for example,
the moving speeds of pedestrians are slow, the moving speeds of other motor vehicles are fast,
while the fixed obstacles are immobile, therefore the relative speeds between different other
objects and the vehicle are different, and the time for collision at a same distance is also
different; hence, setting different second speed thresholds for different types of the other
objects can reduce the probability of collision for all different types of the other objects.
[00118] Optionally, when the other objects are motor vehicles, the value range of the second
speed threshold is in a range of 20~200 km per hour.

[00119] Since the speed of a motor vehicle is fast, at this time, the speed of the vehicle is too
fast to react for controlling the vehicle in time, the speed of the motor vehicle is limited
between 20-200 km per hour, to ensure an emergency situation can be handled in the reaction
time so as to reduce the occurrence of accidents and to increase safety.

[00120] Optionally, when the other objects are pedestrians, the value range of the second

speed threshold is in a range of 20~40 km per hour.
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[00121] The moving speed of a pedestrian is normally slow; to reduce the danger for the
pedestrians, when a pedestrians is identified, the speed is generally required to be lower, and
therefore, in this embodiment, when the other objects are pedestrians, the speed is limited in a
low range to ensure the safety of the pedestrians.

[00122] Optionally, the default driving state corresponding to the detection result of the other
object is determined based on time-to-collision of the vehicle with respect to the other objects;
and the time-to-collision is determined based on the distance information and relative speed
information between the vehicle and the other objects.

[00123] Since the vehicle is in a driving state, only by determining the distance between the
vehicle and the obstacle cannot determine whether collision would occur; in this embodiment,
the time-to-collision is determined by determining the relative speed between the vehicle and
the obstacle; when the time-to-collision is smaller than a preset time, a collision may occur,
and an alert may be triggered and/or the vehicle may be automatically controlled; in this
embodiment, the relative speed between the vehicle and the obstacle is calculated based on
the distance variation between the obstacle and the vehicle in continuous image frames in the
video stream and the current speed of the vehicle; the distance between the current vehicle
and the obstacle is divided by the relative speed so as to obtain the time-to-collision.

[00124] Optionally, the obtaining of the variation trend of the detection result over the preset
time period in response to the triggering of the driving alert includes:

[00125] in response to the triggering of the driving alert, determining whether the time-to-
collision meets, within the preset time period, at least one of following conditions: the time-
to-collision is less than a first preset time, the time-to-collision is less than a second preset
time, or the time-to-collision is less than a third preset time; and

[00126] the generating of the driving control instruction of the vehicle according to the
default driving state corresponding to the detection result in response to that the variation
trend of the detection result indicates the danger level increases and the duration of the alert
exceeds the preset threshold includes:

[00127] generating a preset anti-collision instruction according to the default driving state
corresponding to the detection result in response to that the variation trend of the detection
result of the other object indicates that the time-to-collision reducing and the duration of the
alert exceeds the preset threshold; the preset anti-collision instruction comprising at least one
of: an instruction for prompting a driver to reduce the speed, an instruction for controlling the
vehicle to reduce the speed, and an instruction for controlling a part or all of braking and/or

turning functions of the vehicle.
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[00128] The values of the first preset time, the second preset time, and the third preset time
can be set according to specific reaction time and conditions; in optional embodiments, the
number of the preset times can also be properly increased or reduced; for example, only the
first preset time is set or the first preset time and the second preset time are set, and also a
fourth preset time can be set, etc. so that the intelligent driving control can still be
implemented; this embodiment does not limit the time value of a specific preset time and the
number of the preset times which are subjected to implement the safe and intelligent control.
[00129] Optionally, the generating of the preset anti-collision instruction according to the
default driving state corresponding to the detection result in response to that the variation
trend of the detection result of the other objects indicates that the time-to-collision reducing
and the duration of the alert exceeds the preset threshold, includes:

[00130] in response to the time-to-collision being less than the first preset time and the
duration of the alert exceeding the preset threshold, issuing alert information to prompt the
driver to reduce the speed and/or to turn; and/or

[00131] in response to the time-to-collision being less than the second preset time and the
duration of the alert exceeding the preset threshold, issuing alert information to prompt the
driver to reduce the speed and/or to turn and controlling a part of braking and/or turning
functions of the vehicle; and/or,

[00132] in response to the time-to-collision being less than the third preset time and the
duration of the alert exceeding the set threshold, controlling the vehicle to brake and/or to turn.
[00133] Different operations can be adopted within different preset times, for example, when
the time-to-collision is long (less than the first preset time), the alert is issued to prompt the
driver to voluntarily control the vehicle; as the time passes, when the time-to-collision is
shortened to be less than the second preset time, some of the functions of the vehicle can be
controlled while alerting; when the time-to-collision is shortened so that manually control
cannot be implemented (less than the third preset time), the vehicle can be automatically
controlled to brake and/or turn.

[00134] Optionally, respective value ranges of the first preset time, the second preset time,
and the third preset time have an intersection therebetween or have no intersection
therebetween.

[00135] To ensure flexibility of control, the value ranges of the first preset time, the second
preset time, and the third preset time can have an intersection or not have an intersection.
When the intersection exists, for example, a time-to-collision of 2 seconds is in the
intersection between the first preset time and the second preset time; when the time-to-

collision is 2 seconds, the operation corresponding to the first preset time can be adopted or
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the operation corresponding to the second preset time can also be adopted, so that control is
more convenient.

[00136] Optionally, the first preset time is in a range of 1.5~5 seconds, and/or the second
preset time is in a range of 1~2 seconds, and/or the third preset time is less than or equal to 1
second.

[00137] When the other objects are vehicles, during normal driving process, the front
vehicles are detected in real time. According to the vehicle information, under the condition
that the speed is less than 200 km/h, a forward collision early alert function is enabled; after
the target vehicle is detected, a relative distance between the target vehicle and the vehicle
itself is output and the relative time-to-collision between the vehicle itself and the target
vehicle is calculated; for example, an alert collision danger can be promoted at most 2.7s (the
first preset time) in advance to prompt the driver to slow down; if the alert signal is not
handled in time, and the vehicle is moving closer to the front vehicle, when the relative
collision is reduced to be less than 1.5s (the second preset time), the assisted driving would
upgrade the alert and execute a brake control function (snubbing); furthermore, if still no
timely response from the driver and the relative time-to-collision is reduced to be less than 1s
(the third preset time), the assisted driving system would automatically take over the vehicle
control system to brake the vehicle to stop in time (emergency brake).

[00138] When the other objects are pedestrians, during normal driving process, the
pedestrians are detected in real time. According to the vehicle information, under the
condition that the speed is less than 40 km/h, a pedestrian collision early alert function is
enabled; after the target pedestrian is detected, a relative distance between the target
pedestrian and the vehicle itself is output and the relative time-to-collision between the
vehicle itself and the target pedestrian is calculated; an alert collision danger can be promoted
at most 2.7s (the first preset time) in advance (the first preset time) to prompt the driver to
slow down; if the alert signal is not processed in time, and the vehicle continuously approach
the pedestrian, and if the relative collision is reduced to be within 1.5 s (the second preset
time), at this time, the assisted driving would upgrade the alert and execute a brake control
function (snubbing); furthermore, if no response in time from the driver and the relative time-
to-collision is reduced to be within 1 s (the third preset time), at this time, the assisted driving
system would automatically take over the vehicle control system to brake the vehicle to stop
in time (emergency brake).

[00139] In one or more optional embodiments, when the target object is a traffic sign, step

110 may include:
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[00140] acquiring a video stream involving the traffic sign based on an image acquisition
device disposed on the vehicle; classifying the traffic signs in the at least one image frame of
the video stream; and

[00141] obtaining a detection result of the traffic sign according to the classification result of
the traffic sign.

[00142] During the driving process, the vehicle would encounter various traffic signs, and
different traffic signs have different meanings; a traffic sign must be obeyed while driving the
vehicle. Therefore, in this embodiment, acquiring the video stream including the traffic sign
by the image acquisition apparatus; identifying images in the video stream to obtain the type
of the traffic sign; the driving operation that currently can be executed by the vehicle is
determined according to the type of the traffic sign, so as to further improve safety of the
intelligent driving.

[00143] Optionally, step 130 may include:

[00144] Determining whether the speed of the vehicle exceeds a third speed threshold in
response to the detection result of the traffic sign meeting the preset driving alert condition,
[00145] In this embodiment, a third speed threshold is set for the traffic sign detection result;
when the speed of the vehicle exceeds the third speed threshold, the driving alert can be
triggered to prompt the driver to notice the type of the traffic sign so as to reduce violation
operations of the vehicle.

[00146] A traffic sign must be obeyed while driving the vehicle; traffic signs, as a part of the
traffic rules, are disposed on fixed positions; when the traffic sign can be observed by the
vehicle, the state of the vehicle needs to be adjusted in time to obey the traffic sign. The
embodiment of the present application improves driving safety by using the intelligent driving
assistance to prompt the driver and/or to automatically control to reduce incorrect operations
due to the driver not observing the traffic sign. For example, when the vehicle does not obey
the prohibitory sign, prompting the driver of a serious violation, and requiring further safety
actions.

[00147] Optionally, the value range of the third speed threshold is greater than 60 km per
hour.

[00148] Generally the traffic sign can be acquired at a long distance, and if the third speed
threshold is set too small, frequent alerts will interfere with the driver, which may cause the
driver's repugnance and affect the normal driving. Therefore, in the embodiment of the
present application, the third speed threshold is set to be greater than 60 km/h, which can

reduce the occurrence of violation operations of the vehicle without frequent alerts.
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[00149] Generally, since the traffic sign is set relatively in advance, and the image acquisition
apparatus could find the traffic sign faster than human eyes, after the traffic sign is found, the
driver can be prompt first, and then a reaction time (the preset time) can exist; if no feedback
operation is received in the preset time, automatic control can be performed to ensure the
driving safety of the vehicle. For example, if the speed of the vehicle exceeds the specified
value of a speed limit, corresponding alert information would be issued, so that the driver is
promoted with an overspeed state; after lasting a period of time of t s (the value of t can be set
according to conditions), the driver still does not adjust the corresponding speed, the system
enables a speed limit control function.

[00150] Optionally, the generating of the driving control instruction for the vehicle according
to the default driving state corresponding to the detection result in response to that after the
preset time expires, the driving state of the vehicle does not match a default driving state
corresponding to the detection result, includes at least one of the following operations:
[00151] in response to that the traffic sign is a speed limit sign and that the driving state of
the vehicle does not match the default driving state corresponding to the speed limit sign,
generating an instruction for controlling the speed of the vehicle to increase or decrease to a
speed corresponding to the traffic sign;

[00152] in response to that the traffic sign is a prohibition sign and that a the driving state of
the vehicle does not match the default driving state corresponding to the prohibition sign,
generating an instruction for controlling the vehicle not to perform an operation prohibited by
the traffic sign;

[00153] in response to that the traffic sign is a warning sign and that the driving state of the
vehicle does not match the default driving state corresponding to the warning sign, generating
an instruction for controlling the vehicle to change the driving state;

[00154] in response to that the traffic sign is an indication sign and the driving state of the
vehicle does not match the default driving state corresponding to the indication sign,
generating an instruction for controlling the vehicle to perform driving control according to an
indication of the traffic sign;

[00155] in response to that the traffic sign is a road sign and/or a tourist region sign and the
driving state of the vehicle does not match the default driving state corresponding to the road
sign and/or the tourist region sign, generating an instruction for controlling the vehicle to
drive towards a corresponding road according to the vehicle’s destination; or

[00156] in response to that the traffic sign is road construction safety sign and the driving
state of the vehicle does not match the default driving state corresponding to the road

construction safety sign, generating an instruction for controlling the vehicle to perform one
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or more operations of slowing down, braking, detouring, retaining the driving state, turning,
turning on a turn signal light, or turning on a brake light according to the indication of the
traffic sign.

[00157] Different vehicle controls can be performed for different types of traffic signs, for
example, during normal driving, the road traffic sign is detected in real time, including
various common speed limits , such as 5, 15, 20, 30, 40, 50, 60, 70, 80, etc.; at this time, the
speed of the vehicle is controlled to be reduced to the speed limited by the traffic sign, which
respectively corresponds to the speed limits of less than 5 km/h, 15 km/h, 20 km/h, 30 km/h,
40 km/h, 50 km/h, 60 km/h, 70 km/h, and 80 km/h; and a prohibitory sign, for example, no
left turn, no right turn, no turn around, no turn, no parking, etc., at this time, the vehicle is
controlled not to execute the operation prohibited by the traffic sign, and if the driver executes
the prohibited operations, alert information can be issued and/or the operation can be
automatically prohibited.

[00158] In one or more optional embodiments, when the target object is a traffic light, step
may 110 include:

[00159] acquiring a video stream involving the traffic light based on an image acquisition
apparatus disposed on the vehicle;

[00160] performing traffic light state detection on at least one image frame of the video
stream, to obtain the traffic light state detection result.

[00161] Optionally, the traffic light state may include, but not limited to: distinguishing the
traffic lights according to the color and/or shape, for example, the traffic lights distinguished
by color include, red light, green light, and yellow light, and the traffic lights distinguished by
shape include shapes of going straight, turning left, turning right, turning around. To
comprehensively perform intelligent control of the vehicle, in addition to the relative position
between the lane line and the vehicle, the states of the traffic lights can also be obtained,;
according to the state of the traffic light, the vehicle is intelligently controlled to further
improve the safety performance of the vehicle.

[00162] Optionally, step 130 may include:

[00163] in response to the traffic light state detection result meeting the preset driving alert
condition, determining whether the speed of the vehicle exceeds a fourth speed threshold.
[00164] In this embodiment, a fourth speed threshold is set for the traffic light state detection
result; when the speed of the vehicle exceeds the fourth speed threshold, the driving alert can
be triggered to prompt the driver to notice the traffic light state so as to reduce violation

operations of the vehicle.
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[00165] Optionally, the preset driving alert condition includes that a current driving state of
the vehicle does not conform to the traffic light state detection result.

[00166] According to the current traffic regulations, the colors of the traffic lights include red,
green, and yellow, with different colors corresponding to different traffic conditions. Red
represents prohibiting vehicles and/or pedestrians to pass through; green represents allowing
vehicles and/or pedestrians to pass through; and yellow represents vehicles and/or pedestrians
need to wait; moreover, what aids the colors may also include the shapes of the traffic signals,
etc., for example, a plus shape (an optional first preset shape) represents allowing to pass
through, a cross shape (an optionally second preset shape) represents prohibiting to pass
through, and a minus shape (an optional third preset shape) represents a waiting state, etc.
Different response strategies are provided for different traffic light states, to implement
automatic, semi-automatic intelligent driving, and improve driving safety.

[00167] Optionally, the value range of the fourth speed threshold is greater than 40 km per
hour.

[00168] Generally the traffic sign can be acquired at a long distance, and if the fourth speed
threshold is set too small, frequent alerts will interfere with the driver, which may cause the
driver's repugnance and affect the normal driving. Therefore, in the embodiment of the
present application, the value range of the fourth speed threshold is set to be greater than 40
km/h, which can reduce the occurrence of violation operations of the vehicle without frequent
alerts.

[00169] Optionally, the generating of the driving control instruction of the vehicle according
to the default driving state corresponding to the detection result in response to that after the
preset time period expires, the driving state of the vehicle does not match the default driving
state corresponding to the traffic light state detection result, includes:

[00170] in response to that after the preset time period expires, the driving state of the vehicle
does not match the default driving state corresponding to the traffic light state detection result,
generating an instruction for controlling the vehicle to turn on a turn signal light, slow down,
brake, and/or turn.

[00171] In a case that upon the duration of the alert exceeding the preset time, the driver still
does not adopt a corresponding operation, the vehicle can be controlled according to the
default driving state corresponding to the current state of the traffic light, for example, when
the color of the traffic light is green and the shape thereof is an arrow pointing left, the vehicle
can be controlled to automatically turn (left) and/or automatically turn on the turn signal light
(the left turn signal light); when the color of the traffic light is green and the shape thereof is

an arrow pointing front, the vehicle can be controlled to slow down to pass through the
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intersection; certainly, specific controls of driving the vehicle is a result of a combination of
the destination set by the current vehicle and the state of the current traffic light. By
automatically controlling the vehicle to execute the operation corresponding to the traffic light,
intelligent driving with higher safety may be implemented and potential safety dangers caused
by manual operational faults may be reduced.

[00172] Optionally, the colors of the traffic light include three colors, i.e., red, yellow, and
green; the shapes thereof include an arrow shape, a round, or other shapes. For the traffic
lights in different shapes, if only the positions thereof are identified, the signals may not be
accurately identified; therefore, in this embodiment, at least two of the position region, color,
and shape are identified, for example, when the position region and color of the traffic light
are determined, the position of the traffic light in the image can be determined (corresponding
to a direction to the vehicle), the state displayed by the traffic light can be determined by its
color (red, green, or yellow corresponds to different shapes respectively); assisted driving or
automatic driving can be implemented by identifying different states of the traffic light; when
determining the position region and shape of the traffic light, the position of the current traffic
light in the image can be determined (corresponding to a direction to the vehicle); the state
displayed by the traffic light can be determined by its shape (for example, different directions
of an arrow represent different states, or different shapes of a human graph represent different
states); when the color and shape of the traffic light are determined, based on a combination
of the color and shape, the state of the current traffic light can be determined (for example, the
green arrow pointing left represents turning left and passing, and the red arrow pointing front
represents no traffic ahead); moreover, when the position region, color and shape of the traffic
light are determined, based on which position the traffic light is in the image is obtained, the
state of the current traffic light can further be determined based on a combination of the color
and the shape. In this embodiment, by combining two or more of the three attributes may
emphasize the characteristics of the attributes of the traffic light, facilitate to improving the
performance of detection, identification, etc.

[00173] Those in the art with ordinary skills may understand: all or part of the steps of the
method embodiments above may be completed by means of hardware program-related
program instructions; the preceding programs may be stored in a computer readable storage
medium; when the programs are executed, perform the steps of the method embodiments
above; moreover, the preceding storage medium includes: various media that may store
program codes, such as ROM, RAM, magnetic disks, or light disks.

[00174] FIG. 2 is a schematic structural diagram of an intelligent driving apparatus according

to the embodiments of the present application. The apparatus of this embodiment is used for
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implementing each method embodiment of the present application. As shown in FIG. 2, the
apparatus in this embodiment includes:

[00175] an environment detection unit 21, configured to detect a driving environment of a
vehicle, to obtain a detection result of at least one type of target objects in the driving
environment;

[00176] a condition determining unit 22, configured to determine whether the detection result
meets a preset driving alert condition;

[00177] a speed determining unit 23, configured to determine, in response to the detection
result meeting the preset driving alert condition, whether a speed of the vehicle exceeds a
speed threshold; and

[00178] an alert unit 24, configured to trigger a driving alert according to the detection result
in response to the speed exceeding the speed threshold.

[00179] The intelligent driving control apparatus provided in the embodiments of the present
application improves the safety of the vehicle driving, and at the same time, by means of the
speed threshold, the times of alert for low danger level and/or low emergency level are limited,
and normal judgment of the driver would not be interfered due to frequent alerts.

[00180] In one or more optional embodiments, the speed threshold is defaulted or the speed
threshold is set according to the received instruction.

[00181] Optionally, a user may set a greater or smaller threshold according to his/her own
driving requirements or behavior habits, thereby increasing universality of this embodiment
and improving the user experience. If the user does not desire to determine alert triggering
according to the speed, the speed threshold may be set as 0, for example, for an application
scene of forward collision early alert to other objects such as pedestrians and motor vehicles,
the speed threshold may be set as 0, i.e. triggering the driving alert as long as the preset
driving alert condition is met without determining the speed.

[00182] In one or more optional embodiments, among the least one type of target objects:
[00183] speed thresholds corresponding to different types of the target objects are the same or
different; and/or,

[00184] preset driving alert conditions corresponding to different types of the target objects
are the same or different; and/or,

[00185] driving alert modes corresponding to different types of the target objects are the same
or different.

[00186] In this embodiment, the speed threshold, the preset driving alert condition, and a
mode of driving alert are set according to actual conditions; during the setting, since the

requirements of specific drivers are different, the speed thresholds corresponding to different
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types of target objects are set to be the same or different; for example, the speed threshold
corresponding to the lane line is set to be 60 km per hour, while the speed threshold for the
motor vehicles is set to be 200 km per hour; the present application does not define the
specific numeral value of the speed threshold; similarly, the preset driving alert conditions
and driving alert modes corresponding to different types of target objects can be the same or
different; the present application does not limit the specific driving alert mode and preset
driving alert condition.

[00187] In one or more optional embodiments, the at least one type of the target objects
include at least one of: lane lines, traffic signs, traffic lights, pedestrians, motor vehicles, non-
motor vehicles, animals, dangerous objects, or fixed obstacles.

[00188] The target objects can be appear separately or collectively; during detection, multiple
types of target objects can be detected using different detection techniques respectively or
detected simultaneously based on an image source such as video images; when multiple types
of target objects are detected at the same time, the preset driving alert conditions of the target
objects can be concurrently determined.

[00189] Optionally, the mode of driving alert includes, but not limited to, at least one of the
following modes: an auditory alert mode, a visual alert mode, a tactile alert mode, or an
olfactory alert mode detection result in the driving environment

[00190] In one or more optional embodiments, the detection result in the driving environment
includes a combination of one or more of: a detection result of departure from a lane line, a
traffic sign detection result, a traffic light state detection result, and a detection result of a
distance from an other object. The other object comprises at least one of: a pedestrian, a motor
vehicle, a non-motor vehicle, an animal, a dangerous object or a fixed obstacle.

[00191] Optionally, when the detection result in the driving environment includes a detection
result of multiple types of target objects that respectively correspond to at least two different
speed thresholds, a less one of the at least two different speed thresholds is taken as the speed
threshold corresponding to a current driving environment

[00192] When the speed of the vehicle is low, inertia and impact brought about are small, and
the reaction time provided for the driver can be correspondingly extended. Therefore, in order
to ensure driving safety, when multiple types of target objects appear at the same time, it is
required to ensure that the detection result for the target object which is more dangerous (for
example, the most dangerous target object) can be alerted in time. Therefore, the speed
threshold is required to be limited as a small speed threshold.

[00193] In one or more optional embodiments, the apparatus of this embodiment further

includes:
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[00194] a driving state obtaining unit, configured to, in response to the triggering of the
driving alert, obtain a driving state of the vehicle during a preset time period ; and

[00195] a result control unit, configured to, in response to that after the preset time expires,
the driving state of the vehicle does not match a default driving state corresponding to the
detection result, generate a driving control instruction for the vehicle according to the default
driving state corresponding to the detection result.

[00196] The embodiments of the present application provide assisted driving control in which
the vehicle is mainly controlled by the driver. After the driving alert is triggered, a period of
time can be reserved for the driver to adopt a measure. If the driver still does not adjust the
driving state after a reasonable period of time of alerting, it means that the danger level has
increased significantly, and the assisted driving mode can be switched into an automatic
driving mode to take over the control right of the vehicle, so as to automatically control the
vehicle to adopt a safe measure.

[00197] In one or more optional embodiments, the apparatus of this embodiment further
includes:

[00198] a result variation unit, configured to obtain a variation trend of the detection result
over the preset time period in response to the triggering of the driving alert; and

[00199] a danger control unit, configured to generate a driving control instruction of the
vehicle according to the default driving state corresponding to the detection result in response
to the variation trend of the detection result indicating that a danger level being kept or rising
[00200] and the duration of the alert exceeds a preset threshold.

[00201] After the driving alert is triggered, first a reasonable reaction time (a preset time
period) is provided for the driver for determining by himself. During this period of time, the
driver may determine to change the driving state or turn off the alert (the alert can be turned
off manually after the problem is solved), but when the driver does not adopt any measure
while the variation trend of the detection result indicates that the danger level is continuously
increasing, i.e., the danger level of the detection result increases as the time passes, and the
vehicle needs to be automatically controlled the vehicle to ensure driving safety.

[00202] In one or more optional embodiments, when the target object is a lane line, the
environment detection unit 21 is configured to acquire a video stream involving a drive road
based on an image acquisition apparatus disposed on the vehicle; detect the lane line detection
in at least one image frame of the video stream; and obtain a detection result of departure
from a lane line according to a lane line detection result and relative position information of

the vehicle
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[00203] Since the lane line is disposed on a road surface, when acquiring the video stream,
the video stream including the driving road needs to be acquired. Optionally, detection on the
lane line in the image is performed by a deep neural network, for example, identifying the
lane line in the image by an image identifying network to obtain the position of the lane line
in the image; determining the relative position information between the vehicle and the lane
line according to the positions of the lane lines in multiple continuous image frames; the
relative position information may include, but not limited to: on the line, departure to the left,
departure to the right, centering, etc.; in the embodiments of the present application, violations
of the vehicle such as running on the line may be reduced by obtaining the lane line departure
detection result.

[00204] Optionally, the speed determining unit 23 is configured to determine whether a speed
of the vehicle exceeds a first speed threshold in response to the detection result of departure
from a lane line meeting the preset driving alert condition.

[00205] Optionally, the preset driving alert condition includes that a distance between the
vehicle and the lane line reaching a preset range.

[00206] Optionally, the value range of the first speed threshold is greater than 35 km per hour.
[00207] Optionally, the first speed threshold is between 60-80 km per hour.

[00208] Optionally, the result variation unit is configured to obtain the variation trend of a
lane line departure condition of the vehicle with respect to the lane line over the preset time in
response to the triggering of the driving alert.

[00209] The danger control unit is configured to, in response to the variation trend of the
detection result of departure from a lane line representing that a lane line departure degree
increases and the duration of the alert exceeds the preset threshold, issue a prompt information
for turning on a turn signal light and/or control the vehicle to turn on a corresponding turn
signal light according to a default driving state corresponding to the detection result of
departure from a lane line.

[00210] Optionally, the danger control unit is configured to, in response to the variation trend
of the detection result of departure from a lane line indicating that the lane line departure
degree increases and the duration of the alert exceeds the preset threshold, determine,
according to at least one detection result of the traffic sign detection result, the traffic signal
light state detection result, and the a detection result of a distance from an other object, to
issue the prompt information for turning on the turn signal light and/or to control the vehicle
to turn on the corresponding turn signal light.

[00211] Optionally, the result variation unit is configured to obtain a variation range of a

distance between the vehicle and the lane line in response to the triggering of the driving alert.
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[00212] The danger control unit is configured to , in response to that the variation range
exceeds a safe distance range during a time period corresponding to the preset threshold for
the duration of the alert, control the vehicle so that the distance between the vehicle and the
lane line is kept within the safe distance range .

[00213] Optionally, the driving state obtaining unit is configured to, in response to the
triggering of the driving alert, obtain a turn signal light state of the vehicle .

[00214] The result control unit is configured to, in response to that, after the preset time
period expires, the turn signal light state matches the default driving state corresponding to the
detection result, not issue the prompt information and/or the control information; and/or in
response to that, after the preset time period expires, the turn signal light state does not match
the default driving state corresponding to the detection result, issue the prompt information
and/or the control information.

[00215] Optionally, the default driving state corresponding to the detection result is
determined based on the relative position information and the type of the lane line; the type of
the lane line includes, but not limited to: white dotted lines, white solid lines, yellow dotted
lines, yellow solid lines, double white dotted lines, double yellow solid lines, yellow dotted
and solid lines, or double white solid lines

[00216] In one or more optional embodiments, when the target object is an other object, the
environment detection unit 21 is configured to acquire a video stream involving the other
object based on an image acquisition apparatus disposed on the vehicle; detect the other
object from at least one image frame of the video stream to obtain a detection result of the
other object; and obtain a detection result of a distance from the other object based on the
detection result of the other object and a relative position of the vehicle.

[00217] During the driving process of the vehicle on the road, at least one of other objects
would be encountered (for example, pedestrians, motor vehicles, non-motor vehicles, animals,
dangerous objects fixed obstacles, etc.). To achieve safe driving and reduce occurrence of
accidents such as rear-ended accidents, this embodiment further includes: identifying other
objects by the image acquisition apparatus, determining the distance information between the
vehicle and the other objects, and according to the distance information, performing the
intelligent driving control on the vehicle, thereby effectively reducing the occurrence of
collision and rear-ended accidents, and improving safety of the road traffic.

[00218] Optionally, the speed determining unit 23 is configured to determine whether a speed
of the vehicle exceeds a second speed threshold in response to the detection result of the

distance from the other object meeting the preset driving alert condition.
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[00219] Optionally, for different types of the other objects, the second speed threshold has
different value ranges or a same value range.

[00220] Optionally, when the other objects are motor vehicles, the value range of the second
speed threshold is in a range of 20~200 km per hour.

[00221] Optionally, when the other objects are pedestrians, the value range of the second
speed threshold is in a range of 20~40 km per hour.

[00222] Optionally, the default driving state corresponding to the detection result of the other
object is determined based on a time-to-collision of the vehicle with respect to the other object;
and the time-to-collision is determined based on the distance information and relative speed
information between the vehicle and the other object.

[00223] Optionally, the result variation unit is configured to obtain, in response to the
triggering of the driving alert, whether the time-to-collision within the preset time period
meets at least one of following conditions: the time-to-collision is less than a first preset time,
the time-to-collision is less than a second preset time, or the time-to-collision is less than a
third preset time; and

[00224] the danger control unit is configured to generate a preset anti-collision instruction
according to the default driving state corresponding to the detection result in response to that
the variation trend of the detection result of the other object indicates the time-to-collision
reducing and that the duration of the alert exceeds the preset threshold; the preset anti-
collision instruction includes, but not limited to: an instruction for prompting a driver to
reduce the speed, an instruction for controlling the vehicle to reduce the speed, and an
instruction for controlling a part or all of braking and/or turning functions of the vehicle.
[00225] Optionally, the danger control unit is configured to, in response to the time-to-
collision being less than the first preset time and the duration of the alert exceeding the set
threshold, issue alert information to prompt the driver to reduce the speed and/or to turn;
and/or

[00226] in response to the time-to-collision being less than the second preset time and the
duration of the alert exceeding the set threshold, issue the alert information to prompt the
driver to reduce the speed and/or turning and controlling a part of braking and/or turning
functions of the vehicle; and/or,

[00227] in response to the time-to-collision being less than the third preset time and the
duration of the alert exceeding the set threshold, control the vehicle to brake and/or to turn.
[00228] Optionally, respective value ranges of the first preset time, the second preset time,
and the third preset time have an intersection therebetween or have no intersection

therebetween.
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[00229] Optionally, the first preset time is in a range of 1.5~5 seconds, and/or the second
preset time is in a range of 1~2 seconds, and/or the third preset time is less than or equal to 1
second.

[00230] In one or more optional embodiments, when the target object is a traffic sign, the
environment detection unit 21 is configured to acquire a video stream involving a traffic sign
based on an image acquisition device disposed on the vehicle; classify the traffic signs in at
least one image frame of the video stream; and obtain a detection result of the traffic sign
according to the classification result of the traffic sign.

[00231] During the driving process, the vehicle may encounter various traffic signs, and
different traffic signs have different meanings; a traffic sign must be obeyed while driving the
vehicle. Therefore, in this embodiment, the video stream including the traffic sign is obtained
by the image acquisition apparatus; identity the images in the video stream to obtain the type
of the traffic sign; the driving operation that currently can be executed by the vehicle is
determined according to the type of the traffic sign, so as to further improve safety of the
intelligent driving.

[00232] Optionally, the speed determining unit 23 is configured to determine whether the
speed of the vehicle exceeds a third speed threshold in response to the detection result of the
traffic sign meeting the preset driving alert condition.

[00233] Optionally, the value range of the third speed threshold is greater than 60 km per
hour.

[00234] Optionally, the result control unit is configured to execute at least one of the
following operations:

[00235] in response to that the traffic sign is a speed limit sign and that the driving state of
the vehicle does not match the default driving state corresponding to the speed limit sign,
generating an instruction for controlling the speed of the vehicle to increase or decrease to a
speed corresponding to the traffic sign;

[00236] in response to that the traffic sign is a prohibition sign and that a the driving state of
the vehicle does not match the default driving state corresponding to the prohibition sign,
generating an instruction for controlling the vehicle not to perform an operation prohibited by
the traffic sign;

[00237] in response to that the traffic sign is a warning sign and that the driving state of the
vehicle does not match the default driving state corresponding to the warning sign, generating
an instruction for controlling the vehicle to change the driving state;

[00238] in response to that the traffic sign is an indication sign and the driving state of the

vehicle does not match the default driving state corresponding to the indication sign,
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generating an instruction for controlling the vehicle to perform driving control according to an
indication of the traffic sign;

[00239] in response to that the traffic sign is a road sign and/or a tourist region sign and the
driving state of the vehicle does not match the default driving state corresponding to the road
sign and/or the tourist region sign, generating an instruction for controlling the vehicle to
drive towards a corresponding road according to the vehicle’s destination; or

[00240] in response to that the traffic sign is road construction safety sign and the driving
state of the vehicle does not match the default driving state corresponding to the road
construction safety sign, generating an instruction for controlling the vehicle to perform one
or more operations of slowing down, braking, detouring, retaining the driving state, turning,
turning on a turn signal light, or turning on a brake light according to the indication of the
traffic sign.

[00241] In one or more optional embodiments, when the target object is a traffic light, the
environment detection unit 21 is configured to acquire a video stream involving the traffic
light based on an image acquisition apparatus disposed on the vehicle; and perform traffic
light state detection on at least one image frame of the video stream, to obtain the traffic light
state detection result.

[00242] Optionally, the traffic light state may include, but not limited to: distinguishing the
traffic lights according to the color and/or shape, for example, the traffic lights distinguished
by color includes, red light, green light, and yellow light states, and the traffic lights
distinguished by shape includes shapes of going straight, turning left, turning right, turning
around. To comprehensively perform intelligent control of the vehicle, in addition to the
relative position between the lane line and the vehicle, the states of the traffic lights can also
be obtained; according to the state of the traffic light, the vehicle is intelligently controlled to
further improve the safety performance of the vehicle.

[00243] Optionally, the speed determining unit is configured to, in response to the traffic light
state detection result meeting the preset driving alert condition, determine whether a speed of
the vehicle exceeds a fourth speed threshold .

[00244] Optionally, the preset driving alert condition includes that a current driving state of
the vehicle does not conform to the traffic light state detection result.

[00245] Optionally, the value range of the fourth speed threshold is greater than 40 km per
hour.

[00246] Optionally, the result control unit is configured to, in response to that after the preset

time period expires, the driving state of the vehicle does not match the default driving state
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corresponding to the traffic light state detection result, generate an instruction for controlling
the vehicle to turn on a turn signal light, slow down, brake, and/or turn.

[00247] For the working process and the setting mode of any embodiment of the intelligent
driving control apparatus provided by the embodiments of the present application, reference
may be made to the specific descriptions of the corresponding method embodiment of the
present application, and details are not described herein again due to space limitation.

[00248] A vehicle provided according to another aspect of the embodiments of the present
application includes the intelligent driving control apparatus according to any of the
embodiments above.

[00249] An electronic device provided according to another aspect of the embodiments of the
present application includes a processor, where the processor includes the intelligent driving
control apparatus according to any of the embodiments above. Optionally, the electronic
device is a vehicle electronic device.

[00250] An electronic device provided according to another aspect of the embodiments of the
present application includes: a memory configured to store an executable instruction; and
[00251] a processor, configured to communicate with the memory to execute the executable
instructions so as to complete the operation of the intelligent driving control method
according to any of the embodiments above. Optionally, the electronic device is a vehicle
electronic device.

[00252] A computer readable storage medium provided according to another aspect of the
embodiments of the present application is configured to store computer-readable instructions,
when the instructions are executed, the operations of the intelligent driving control method
according to any of the embodiments above are executed.

[00253] A computer program product provided according to another aspect of the
embodiments of the present application includes computer-readable codes, when the
computer-readable codes are run in a device, the processor in the device executes the
instructions for implementing the intelligent driving control method according to any of the
embodiments above.

[00254] The embodiments of the present application further provide an electronic device
which, for example, may be a mobile terminal, a PC, a tablet computer, a server, and the like
Referring to FIG. 3 below, a schematic structural diagram of an electronic device 300, which
may be a terminal device or a server, suitable for implementing the embodiments of the
present application is shown. As shown in FIG. 3, the electronic device 300 includes one or
more processors, a communication component, and the like. The one or more processors may

include, for example, one or more Central Processing Units (CPUs) 301 and/or one or more
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dedicated processors 313; the dedicated processors 313 may be used as an acceleration unit
313, and may include, but not limited to, dedicated processors such as an image processor
(GPU), FPGA, DSP, other ASIC chips, and the like; the processor may execute appropriate
actions and processing according to executable instructions stored in a Read-Only Memory
(ROM) 302 or executable instructions loaded from a storage section 308 to a Random Access
Memory (RAM) 303. The communication component 312 may include, but be limited to, a
network card. The network card may include, but not limited to, an Infiniband (IB) network
card.

[00255] The processor may communicate with the ROM 302 and/or the RAM 303, to execute
executable instructions. The processor is connected to the communication component 312 via
a bus 304, and communicates with other target devices via the communication component 312,
thereby implementing corresponding operations in any of the methods provided by the
embodiments of the present application. For example, the detection result of at least one type
of target objects in the driving environment is obtained; whether the detection result meets the
preset driving alert condition is determined; in response to the detection result meeting the
preset driving alert condition, whether the speed of the vehicle exceeds the speed threshold is
determined; in response to the speed exceeding the speed threshold, the driving alert is
triggered according to the detection result.

[00256] In addition, the RAM 303 may further store various programs and data required for
operations of the apparatus. The CPU 301, the ROM 302, and the RAM 303 are connected to
each other by means of the bus 304. In the presence of the RAM 303, the ROM 302 is an
optional module. The RAM 303 stores executable instructions, or writes the executable
instructions into the ROM 302 when it’s running, wherein the executable instructions cause
the CPU 301 to execute corresponding operations of the foregoing communication method.
An input/output (1/0) interface 305 is also connected to the bus 304. The communication part
312 is integrated or is configured to have multiple sub-modules (for example, multiple 1B
network cards) connected to the bus.

[00257] The following components are connected to the 1/0 interface 305: an input section
306 including a keyboard, a mouse and the like; an output section 307 including a Cathode-
Ray Tube (CRT), a Liquid Crystal Display (LCD), a speaker and the like; the storage section
308 including a hard disk drive and the like; and a communication section 309 of a network
interface card including an LAN card, a modem and the like. The communication section 309
performs communication process via a network such as the Internet. A drive 310 is also
connected to the I/O interface 305 according to requirements. A removable medium 311 such

as a magnetic disk, an optical disk, a magneto-optical disk, a semiconductor memory or the
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like is mounted on the drive 310 according to requirements, so that a computer program read
from the removable medium is installed on the storage section 308 according to requirements.
[00258] It should be noted that, the architecture shown in FIG. 3 is merely an optional
implementation. During specific implementation, the number and types of the components in
FIG. 3 may be selected, decreased, increased, or replaced according to actual requirements.
Different functional components may be separated or integrated or the like. For example, the
acceleration unit 313 and the CPU 301 may be separated, or the acceleration unit 313 may be
integrated on the CPU 301, and the communication component may be separated from or
integrated on the CPU 301 or the acceleration unit 313 or the like. These alternative
implementations all fall within the scope of protection of the present application.

[00259] Particularly, the process described above with reference to the flowchart according to
the embodiments of the present application may be implemented as a computer software
program. For example, the embodiments of present application include a computer program
product. The computer program product includes a computer program tangibly included in a
machine-readable medium. The computer program includes a program code for performing a
method shown in the flowchart. The program code may include instructions for
correspondingly performing steps of the method provided in the embodiments of the present
application. For example, the detection result of at least one type of target objects in the
driving environment is obtained; whether the detection result meets the preset driving alert
condition is determined; in response to the detection result meeting the preset driving alert
condition, whether the speed of the vehicle exceeds the speed threshold is determined; in
response to the speed exceeding the speed threshold, the driving alert is triggered according to
the detection result. In such embodiments, the computer program is downloaded and installed
from the network through the communication section 309, and/or is installed from the
removable medium 311. The computer program, when being executed by the CPU 301,
executes the operations of the foregoing functions defined in the methods of the present
application.

[00260] The embodiments in the specification are all described in a progressive manner, for
same or similar parts in the embodiments, refer to these embodiments, and each embodiment
focuses on a difference from other embodiments. The system embodiments correspond to the
method embodiments substantially and therefore are only described briefly, and for the
associated part, refer to the descriptions of the method embodiments.

[00261] The methods and apparatuses of the present disclosure are implemented in many
manners. For example, the methods and apparatuses of the present disclosure are

implemented with software, hardware, firmware, or any combination of software, hardware,
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and firmware. The foregoing specific sequence of steps of the method is merely for
description, and unless otherwise stated particularly, is not intended to limit the steps of the
method in the present disclosure. In addition, in some embodiments, the present disclosure is
also implemented as programs recorded in a recording medium. The programs include
machine-readable instructions for implementing the methods according to the present
disclosure. Therefore, the present disclosure further covers the recording medium storing the
programs for performing the methods according to the present disclosure.

[00262] The descriptions of the present disclosure are provided for the purpose of examples
and description, and are not intended to be exhaustive or limit the present disclosure to the
disclosed form. Many modifications and changes are obvious to persons of ordinary skill in
the art. The embodiments are selected and described to better describe a principle and an
actual application of the present disclosure, and to make a person of ordinary skill in the art
understand the present disclosure, so as to design various embodiments with various

modifications applicable to particular use.
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WHAT IS CLAIMED 1S:

1. An intelligent driving control method, comprising:

detecting a driving environment of a vehicle to obtain a detection result of at least

one type of target objects in the driving environment;
determining whether the detection result meets a preset driving alert condition;

in response to the detection result meeting the preset driving alert condition,
determining whether a speed of the vehicle exceeds a speed threshold; and

in response to the speed exceeding the speed threshold, triggering a driving alert

according to the detection result.

2. The method according to claim 1, wherein the speed threshold is defaulted, or the
speed threshold is set according to a received instruction.

3. The method according to claim 1 or 2, wherein, for the at least one type of target

objects,

speed thresholds respectively corresponding to different types of the target objects

are same or different; and/or,

preset driving alert conditions respectively corresponding to different types of the

target objects are same or different; and/or,

driving alert modes respectively corresponding to different types of the target
objects are same or different.

4. The method according to claim 3, wherein, when the detection result in the
driving environment comprises a detection result of multiple types of target objects that
respectively correspond to at least two different speed thresholds, a less one of the at
least two different speed thresholds is taken as the speed threshold corresponding to a

current driving environment.

5. The method according to claim 1 to 4, wherein the at least one type of target
objects comprise at least one of: lane lines, traffic signs, traffic lights, pedestrians, motor

vehicles, non-motor vehicles, animals, dangerous objects, or fixed obstacles.

6. The method according to claim 1 to 5, wherein a mode of the driving alert
comprises at least one of: an auditory alert mode, a visual alert mode, a tactile alert mode,

or an olfactory alert mode.
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7. The method according to any one of claims 1 to 6, wherein the detection result in the
driving environment comprises one or more of: a detection result of departure from a lane line,
a traffic sign detection result, a traffic light state detection result, and a detection result of a

distance from an other object; and

the other object comprises at least one of: a pedestrian, a motor vehicle, a non-motor

vehicle, an animal, a dangerous object, or a fixed obstacle.
8. The method according to claim 1 to 7, further comprising:

in response to the triggering of the driving alert, obtaining a driving state of the vehicle

during a preset time period; and

in response to that, after the preset time period expires, the driving state of the vehicle
does not match a default driving state corresponding to the detection result, generating a
driving control instruction for the vehicle according to the default driving state corresponding

to the detection result.
9. The method according to any one of claims 1 to 7, further comprising:

in response to the triggering of the driving alert, obtaining a variation trend of the

detection result over a preset time period; and

in response to that the variation trend of the detection result indicates a danger level
being kept or rising and that duration of the alert exceeds a preset threshold, generating a
driving control instruction for the vehicle according to a default driving state corresponding to

the detection result.

10. The method according to claim 8 or 9, wherein, when the target object is a lane line,
the detecting of the driving environment of the vehicle to obtain the detection result of the at
least one type of target objects in the driving environment comprises:

acquiring a video stream involving a driving road based on an image acquisition

apparatus disposed on the vehicle;
detecting a lane line from at least one image frame of the video stream; and

obtaining a detection result of departure from the lane line based on the detection result

of the lane line and a relative position of the vehicle.

11. The method according to claim 10, wherein the determining of whether the speed of

the vehicle exceeds a speed threshold comprises:

in response to the detection result of departure from the lane line meeting the preset
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driving alert condition, determining whether the speed of the vehicle exceeds a first

speed threshold.

12. The method according to claim 11, wherein the preset driving alert condition

comprises that a distance between the vehicle and the lane line is within a preset range.

13. The method according to claim 11 or 12, wherein the first speed threshold is

greater than 35 kilometers per hour.

14. The method according to claim 11 or 13, wherein the first speed threshold is in a

range of 60~80 kilometers per hour.

15. The method according to claim 10 to 14, wherein the obtaining of the variation
trend of the detection result over the preset time period in response to the triggering of

the driving alert comprises:

in response to the triggering of the driving alert, obtaining a variation trend of

departure of the vehicle from the lane line over the preset time period, and

the generating of the driving control instruction for the vehicle according to the
default driving state corresponding to the detection result in response to that the variation
trend of the detection result indicates a danger level being kept or rising and that duration

of the alert exceeds a preset threshold comprises:

in response to that the variation trend of the departure of the vehicle from the lane
line indicates a level of the departure from the lane line rising and that the duration of the
alert exceeds the preset threshold, issuing a prompt information for turning on a turn
signal light and/or controlling the vehicle to turn on a corresponding turn signal light
according to the default driving state corresponding to the detection result of the

departure from the lane line.

16. The method according to claim 15, wherein the issuing of the prompt
information for turning on the turn signal light and/or the controlling of the vehicle to
turn on the corresponding turn signal light according to the default driving state
corresponding to the detection result of the departure from the lane line in response to
that the variation trend of the departure of the vehicle from the lane line indicates a level
of the departure from the lane line rising and that the duration of the alert exceeds the

preset threshold comprises:

in response to that the variation trend of the departure of the vehicle from the lane

line indicates the level of the departure from the lane line rising and that the duration of
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the alert exceeds the preset threshold, determining, based on at least one of the traffic sign
detection result, the traffic light state detection result, or the detection result of the distance
from the other object, to issue the prompt information for turning on the turn signal light

and/or to control the vehicle to turn on the corresponding turn signal light.

17. The method according to any one of claims 10 to 14, wherein the obtaining of the
variation trend of the detection result over the preset time period in response to the triggering
of the driving alert comprises:

in response to the triggering of the driving alert, obtaining a variation range of a distance

between the vehicle and the lane line, and

the generating of the driving control instruction for the vehicle according to the default
driving state corresponding to the detection result in response to that the variation trend of the
detection result indicates a danger level being kept or rising and that duration of the alert

exceeds a preset threshold comprises:

in response to that the variation range exceeds a safe distance range during a period
corresponding to the preset threshold for the duration of the alert, controlling the vehicle so

that the distance between the vehicle and the lane line is kept within the safe distance range.

18. The method according to claim 10 to 17, wherein the obtaining of the driving state of
the vehicle during the preset time period in response to the triggering of the driving alert

comprises:

in response to the triggering of the driving alert, obtaining a turn signal light state of the

vehicle, and

the generating of the driving control instruction for the vehicle according to the default
driving state corresponding to the detection result in response to that, after the preset time
period expires, the driving state of the vehicle does not match a default driving state

corresponding to the detection result comprises:

in response to that, after the preset time period expires, the turn signal light state matches
the default driving state corresponding to the detection result, not issuing the prompt

information and/or control information; and/or

in response to that, after the preset time period expires, the turn signal light state does not
match the default driving state corresponding to the detection result, issuing the prompt

information and/or control information.
19. The method according to claim 10 to 18, wherein the default driving state
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corresponding to the detection result is determined based on the relative position and a

type of the lane line; and

the type of the lane line comprises at least one of white dotted line, white solid line,
yellow dotted line, yellow solid line, double white dotted lines, double yellow solid lines,

yellow dotted and solid lines, or double white solid lines.

20. The method according to claim 8 to 19, wherein, when the target object is an
other object, the detecting of the driving environment of the vehicle to obtain the
detection result of the at least one type of target objects in the driving environment

comprises:

acquiring a video stream involving the other object based on an image acquisition
apparatus disposed on the vehicle;

detecting the other object from at least one image frame of the video stream; and

obtaining a distance detection result of a distance from the other object based on the

detection result of the other object and a relative position of the vehicle.

21. The method according to claim 20, wherein the determining of whether the
speed of the vehicle exceeds the speed threshold in response to the detection

resultmeeting the preset driving alert condition comprises:

in response to the detection result of the distance from the other object meeting the
preset driving alert condition, determining whether the speed of the vehicle exceeds a

second speed threshold.

22. The method according to claim 21, wherein, for different types of the other

objects, the second speed threshold has different value ranges or a same value range.

23. The method according to claim 20 to 22, wherein, when the other object is a

motor vehicle, the second speed threshold is in a range of 20~200 kilometers per hour.

24. The method according to claim 20 to 23, wherein, when the other object is a

pedestrian, the second speed threshold is in a range of 20~40 kilometers per hour.

25. The method according to claim 20 to 24, wherein the default driving state
corresponding to the detection result of the other object is determined based on a time-to-

collision of the vehicle with respect to the other object; and

the time-to-collision is determined based on the distance from the other object and a
relative speed of the vehicle with respect to the other object.
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26. The method according to claim 25, wherein the obtaining of the variation trend of the
detection result over the preset time period in response to the triggering of the driving alert

comprises:

in response to the triggering of the driving alert, determining whether the time-to-
collision meets, within the preset time period, at least one of following conditions: the time-
to-collision is less than a first preset time, the time-to-collision is less than a second preset
time, or the time-to-collision is less than a third preset time; and

the generating of the driving control instruction for the vehicle according to the default
driving state corresponding to the detection result in response to that the variation trend of the
detection result indicates a danger level being kept or rising and that duration of the alert
exceeds a preset threshold comprises:

in response to that a variation trend of the detection result of the other object indicates
the time-to-collision reducing and that the duration of the alert exceeds the preset threshold,
generating a preset anti-collision instruction according to the default driving state
corresponding to the detection result, wherein the preset anti-collision instruction comprises at
least one of: an instruction for prompting a driver to reduce the speed, an instruction for
controlling the vehicle to reduce the speed, or an instruction for controlling a part or all of

braking and/or turning functions of the vehicle.

27. The method according to claim 26, wherein the generating of the preset anti-collision
instruction according to the default driving state corresponding to the detection result

comprises:

in response to the time-to-collision being less than the first preset time and the duration
of the alert exceeding the preset threshold, issuing alert information to prompt the driver to

reduce the speed and/or to turn; and/or

in response to the time-to-collision being less than the second preset time and the
duration of the alert exceeding the preset threshold, issuing the alert information to prompt the
driver to reduce the speed and/or to turn, and controlling a part of braking and/or turning

functions of the vehicle; and/or

in response to the time-to-collision being less than the third preset time and the duration

of the alert exceeding the preset threshold, controlling the vehicle to brake and/or to turn.

28. The method according to claim 27, wherein respective value ranges of the first preset
time, the second preset time, and the third preset time have an intersection therebetween or

have no intersection therebetween.
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29. The method according to claim 27 or 28, wherein the first preset time is in a
range of 1.5~5 seconds, and/or the second preset time is in a range of 1~2 seconds,

and/or the third preset time is less than or equal to 1 second.

30. The method according to claim 1 to 29, wherein, when the target object is a
traffic sign, the detecting of the driving environment of the vehicle to obtain the
detection result of the at least one type of target objects in the driving environment

comprises:

acquiring a video stream involving the traffic sign based on an image acquisition

device disposed on the vehicle;
classifying the traffic sign in at least one image frame of the video stream; and

obtaining a detection result of the traffic sign according to the classification result of

the traffic sign.

31. The method according to claim 30, wherein the determining of whether the
speed of the vehicle exceeds the speed threshold in response to the triggering of the

driving alert comprises:

in response to the detection result of the traffic sign meeting the preset driving alert

condition, determining whether the speed of the vehicle exceeds a third speed threshold.

32. The method according to claim 31, wherein the third speed threshold is greater

than 60 kilometers per hour.

33. The method according to claim 31 or 32, wherein the generating of the driving
control instruction for the vehicle according to the default driving state corresponding to
the detection result in response to that, after the preset time period expires, the driving
state of the vehicle does not match a default driving state corresponding to the detection

result comprises at least one of:

in response to that the traffic sign is a speed limit sign and that the driving state of
the vehicle does not match the default driving state corresponding to the speed limit sign,
generating an instruction for controlling the speed of the vehicle to increase or decrease

to a speed corresponding to the traffic sign;

in response to that the traffic sign is a prohibition sign and that the driving state of
the vehicle does not match the default driving state corresponding to the prohibition sign,
issuing an instruction for controlling the vehicle not to perform an operation prohibited

by the traffic sign;
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in response to that the traffic sign is a warning sign and that the driving state of the
vehicle does not match the default driving state corresponding to the warning sign, generating
an instruction for controlling the vehicle to change the driving state;

in response to that the traffic sign is an indication sign and that the driving state of the
vehicle does not match the default driving state corresponding to the indication sign,
generating an instruction for controlling the vehicle to perform driving control according to
indication of the traffic sign;

in response to that the traffic sign is a road sign and/or a tourist region sign and that the
driving state of the vehicle does not match the default driving state corresponding to the road
sign and/or the tourist region sign, generating an instruction for controlling the vehicle to
drive towards a road according to the vehicle’s destination; or

in response to that the traffic sign is a road construction safety sign and that the driving
state of the vehicle does not match the default driving state corresponding to the road
construction safety sign, generating an instruction for controlling the vehicle to perform one
or more operations of slowing down, braking, detouring, retaining the driving state, turning,
turning on a turn signal light, or turning on a brake light according to indication of the traffic

sign.

34. The method according to claim 1 to 33, wherein, when the target object is a traffic
light, the detecting of the driving environment of the vehicle to obtain the detection result of

the at least one type of target objects in the driving environment comprises:

acquiring a video stream involving the traffic light based on an image acquisition

apparatus disposed on the vehicle; and

performing traffic light state detection on at least one image frame of the video stream to

obtain a traffic light state detection result.

35. The method according to claim 34, wherein the determining of whether the speed of
the vehicle exceeds the speed threshold in response to the triggering of the driving alert

comprises:

in response to the traffic light state detection result meeting the preset driving alert

condition, determining whether the speed of the vehicle exceeds a fourth speed threshold.

36. The method according to claim 35, wherein the preset driving alert condition
comprises that a current driving state of the vehicle does not conform to the traffic light state

detection result.
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37. The method according to claim 36, wherein the fourth speed threshold is greater

than 40 kilometers per hour.

38. The method according to claim 34 to 37, wherein the generating of the driving
control instruction for the vehicle according to the default driving state corresponding to
the detection result in response to that, after the preset time period expires, the driving
state of the vehicle does not match a default driving state corresponding to the detection

result comprises:

in response to that, after the preset time period expires, the driving state of the
vehicle does not match the default driving state corresponding to the traffic light state
detection result, generating an instruction for controlling the vehicle to turn on a turn

signal light, slow down, brake, and/or turn.
39. An intelligent driving control apparatus, comprising:

an environment detection unit, configured to detect a driving environment of a
vehicle, to obtain a detection result of at least one type of target objects in the driving

environment;

a condition determining unit, configured to determine whether the detection result

meets a preset driving alert condition;

a speed determining unit, configured to determine, in response to the detection
result meeting the preset driving alert condition, whether a speed of the vehicle exceeds a

speed threshold; and

an alerting unit, configured to trigger a driving alert according to the detection result

in response to the speed exceeding the speed threshold.

40. The apparatus according to claim 39, wherein the speed threshold is defaulted,

or the speed threshold is set according to a received instruction.

41. The apparatus according to claim 39 or 40, wherein for the at least one type of

target objects,

speed thresholds respectively corresponding to different types of the target objects

are same or different; and/or,

preset driving alert conditions respectively corresponding to different types of the

target objects are same or different; and/or,

driving alert modes respectively corresponding to different types of the target
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objects are same or different.

42. The apparatus according to claim 41, wherein when the detection result in the driving
environment comprises a detection result of multiple types of target objects that respectively
correspond to at least two different speed thresholds, a less one of the at least two different
speed thresholds is taken as the speed threshold corresponding to a current driving

environment.

43. The apparatus according to any one of claims 39 to 42, wherein the at least one type
of target objects comprise at least one of: lane lines, traffic signs, traffic lights, pedestrians,

motor vehicles, non-motor vehicles, animals, dangerous objects, or fixed obstacles.

44. The apparatus according to any one of claims 39 to 43, wherein a mode of the driving
alert comprises at least one of: an auditory alert mode, a visual alert mode, a tactile alert mode,

or an olfactory alert mode.

45. The apparatus according to any one of claims 39 to 44, wherein the detection result
in the driving environment comprises one or more of: a detection result of departure from a
lane line, a traffic sign detection result, a traffic light state detection result, and a detection

result of a distance from an other object; and

the other object comprises at least one of: a pedestrian, a motor vehicle, a non-motor

vehicle, an animal, a dangerous object, or a fixed obstacle.
46. The apparatus according to any one of claims 39 to 45, further comprising:

a driving state obtaining unit, configured to obtain a driving state of the vehicle during a

preset time period in response to the triggering of the driving alarm; and

a result control unit, configured to generate a driving control instruction for the vehicle
according to the default driving state corresponding to the detection result in response to that,
after the preset time period expires, the driving state of the vehicle does not match a default

driving state corresponding to the detection result.
47. The apparatus according to any one of claims 39 to 45, further comprising:

a result variation unit, configured to obtain a variation trend of the detection result over a

preset time period in response to the triggering of the driving alert; and

a danger control unit, configured to generate a driving control instruction for the vehicle
according to a default driving state corresponding to the detection result in response to that the
variation trend of the detection result indicates a danger level being kept or rising and that
duration of the alert exceeds a preset threshold.
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48. The apparatus according to claim 46 or 47, wherein when the target object is a
lane line, the environment detection unit is configured to acquire a video stream
involving a driving road based on an image acquisition apparatus disposed on the vehicle;
detect a lane line from at least one image frame of the video stream to obtain a detection
result of the lane line; and a detection result of departure from the lane line based on the

detection result of the lane line and a relative position of the vehicle.

49. The apparatus according to claim 48, wherein the speed determining unit is
configured to determine, in response to the detection result of departure from the lane
line meeting the preset driving alert condition, whether the speed of the vehicle exceeds

a first speed threshold.

50. The apparatus according to claim 49, wherein the preset driving alert condition

comprises that a distance between the vehicle and the lane line is within a preset range.

51. The apparatus according to claim 49 or 50, wherein the first speed threshold is

greater than 35 kilometers per hour.

52. The apparatus according to any one of claims 49 to 51, wherein the first speed

threshold is in a range of 60~80 kilometers per hour.

53. The apparatus according to any one of claims 48 to 52, wherein the result
variation unit is configured to obtain a variation trend of departure of the vehicle from
the lane line over the preset time period in response to the triggering of the driving alert;

and

the danger control unit is configured to in response to that the variation trend of the
departure of the vehicle from the lane line indicates a level of the departure from the lane
line rising and that the duration of the alert exceeds the preset threshold, a prompt
information for turning on a turn signal light and/or controlling the vehicle to turn on a
corresponding turn signal light according to the default driving state corresponding to the

detection result of the departure from the lane line.

54. The apparatus according to claim 53, wherein the danger control unit is
configured to in response to that the variation trend of the departure of the vehicle from
the lane line indicates the level of the departure from the lane line rising and that the
duration of the alert exceeds the preset threshold, determine, based on at least one of the
traffic sign detection result, the traffic light state detection result, or the detection result
of the distance from an other object, to issue the prompt information for turning on the

turn signal light and/or to control the vehicle to turn on the corresponding turn signal

45



10

15

20

25

30

light.

55. The apparatus according to any one of claims 48 to 54, wherein the result variation
unit is configured to obtain a variation range of a distance between the vehicle and the lane

line in response to the triggering of the driving alert; and

the danger control unit is configured to in response to that the variation range exceeds a
safe distance range during a period corresponding to the preset threshold for the duration of
the alert, control the vehicle so that the distance between the vehicle and the lane line is kept

within the safe distance range.

56. The apparatus according to any one of claims 48 to 55, wherein the driving state
obtaining unit is configured to obtain a turn signal light state of the vehicle in response to the
triggering of the driving alert; and

the result control unit is configured to in response to that, after the preset time period
expires, the turn signal light state matches the default driving state corresponding to the
detection result, not issue the prompt information and/or control information; and/or in
response to that, after the preset time period expires, the turn signal light state does not match
the default driving state corresponding to the detection result, issue the prompt information

and/or control information.

57. The apparatus according to any one of claims 48 to 56, wherein the default driving
state corresponding to the detection result is determined based on the relative position and a
type of the lane line; and the type of the lane line comprises at least one of white dotted line,
white solid line, yellow dotted line, yellow solid line, double white dotted lines, double

yellow solid lines, yellow dotted and solid lines, or double white solid lines.

58. The apparatus according to any one of claims 46 to 57, wherein when the target
object is an other object, the environment detection unit is configured to acquire a video
stream involving the other object based on an image acquisition apparatus disposed on the
vehicle; detect the other object from at least one image frame of the video stream to obtain a
detection result of the other object; andobtain a detection result of a distance from the other

object based on the detection result of the other object and a relative position of the vehicle.

59. The apparatus according to claim 58, wherein the speed determining unit is
configured to determine, in response to the detection result of the distance from the other
object meeting the preset driving alert condition, whether the speed of the vehicle exceeds a

second speed threshold.

60. The apparatus according to claim 59, wherein, for different types of the other objects,
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the second speed threshold has different value ranges or a same value range.

61. The apparatus according to any one of claims 58 to 60, wherein, when the other
object is a motor vehicle, the second speed threshold is in a range of 20~200 kilometers

per hour.

62. The apparatus according to any one of claims 58 to 61, wherein, when the other
object is a pedestrian, the second speed threshold is in a range of 20~40 kilometers per

hour.

63. The apparatus according to any one of claims 58 to 62, wherein the default
driving state corresponding to the detection result of the other object is determined based
on a time-to-collision of the vehicle with respect to the other object; and the time-to-
collision is determined based on the distance from the other object and a relative speed

of the vehicle with respect to the other object.

64. The apparatus according to claim 63, wherein the result variation unit is
configured to determine, in response to the triggering of the driving alert, whether the
time-to-collision meets, within the preset time period, at least one of following
conditions: the time-to-collision is less than a first preset time, the time-to-collision is

less than a second preset time, or the time-to-collision is less than a third preset time;

the danger control unit is configured to generate, in response to that a variation
trend of the detection result of the other object indicates the time-to-collision reducing
and that the duration of the alert exceeds the preset threshold, a preset anti-collision
instruction according to the default driving state corresponding to the detection result,
wherein the preset anti-collision instruction comprises at least one of: an instruction for
prompting a driver to reduce the speed, an instruction for controlling the vehicle to
reduce the speed, or an instruction for controlling a part or all of braking and/or turning

functions of the vehicle.

65. The apparatus according to claim 64, wherein the danger control unit is
configured to in response to the time-to-collision being less than the first preset time and
the duration of the alert exceeding the preset threshold, issue alert information to prompt

the driver to reduce the speed and/or to turn; and/or

in response to the time-to-collision being less than the second preset time and the
duration of the alert exceeding the preset threshold, issue the alert information to prompt
the driver to reduce the speed and/or to turn, and controlling a part of braking and/or

turning functions of the vehicle; and/or
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in response to the time-to-collision being less than the third preset time and the duration

of the alert exceeding the preset threshold, control the vehicle to brake and/or to turn.

66. The apparatus according to claim 65, wherein respective value ranges of the first
preset time, the second preset time, and the third preset time have an intersection

therebetween or have no intersection therebetween.

67. The apparatus according to claim 65 or 66, wherein the first preset time is in a range
of 1.5~5 seconds, and/or the second preset time is in a range of 1~2 seconds, and/or the third

preset time is less than or equal to 1 second.

68. The apparatus according to any one of claims 39 to 67, wherein when the target
object is a traffic sign, the environment detection unit is configured to acquire a video stream
involving the traffic sign based on an image acquisition device disposed on the vehicle;
classify the traffic sign in at least one image frame of the video stream; and obtain a detection

result of the traffic sign according to the classification result of the traffic sign.

69. The apparatus according to claim 68, wherein the speed determining unit is
configured to determine, in response to the detection result of the traffic sign meeting the

preset driving alert condition, whether the speed of the vehicle exceeds a third speed threshold.

70. The apparatus according to claim 69, wherein the third speed threshold is greater

than 60 kilometers per hour.

71. The apparatus according to claim 69 or 70, wherein the result control unit is

configured to perform at least one of following operations:

in response to that the traffic sign is a speed limit sign and that the driving state of the
vehicle does not match the default driving state corresponding to the speed limit sign,
generating an instruction for controlling the speed of the vehicle to increase or decrease to a

speed corresponding to the traffic sign;

in response to that the traffic sign is a prohibition sign and that the driving state of the
vehicle does not match the default driving state corresponding to the prohibition sign, issuing
an instruction for controlling the vehicle not to perform an operation prohibited by the traffic
sign;

in response to that the traffic sign is a warning sign and that the driving state of the
vehicle does not match the default driving state corresponding to the warning sign, generating
an instruction for controlling the vehicle to change the driving state;

in response to that the traffic sign is an indication sign and that the driving state of the
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vehicle does not match the default driving state corresponding to the indication sign,
generating an instruction for controlling the vehicle to perform driving control according
to indication of the traffic sign;

in response to that the traffic sign is a road sign and/or a tourist region sign and that
the driving state of the vehicle does not match the default driving state corresponding to
the road sign and/or the tourist region sign, generating an instruction for controlling the
vehicle to drive towards a road according to the vehicle’s destination; or

in response to that the traffic sign is a road construction safety sign and that the
driving state of the vehicle does not match the default driving state corresponding to the
road construction safety sign, generating an instruction for controlling the vehicle to
perform one or more operations of slowing down, braking, detouring, retaining the
driving state, turning, turning on a turn signal light, or turning on a brake light according

to indication of the traffic sign.

72. The apparatus according to claims 39 to 71, wherein when the target object is a
traffic light, the environment detection unit is configured to acquire a video stream
involving the traffic light based on an image acquisition apparatus disposed on the
vehicle; and perform traffic light state detection on at least one image frame of the video

stream to obtain a traffic light state detection result.

73. The apparatus according to claim 72, wherein the speed determining unit is
configured to determine, in response to the traffic light state detection result meeting the
preset driving alert condition, determining whether the speed of the vehicle exceeds a

fourth speed threshold.

74. The method according to claim 73, wherein the preset driving alert condition
comprises that a current driving state of the vehicle does not conform to the traffic light

state detection result.

75. The apparatus according to claim 74, wherein the fourth speed threshold is
greater than 40 kilometers per hour.

76. The apparatus according to any one of claims 72 to 75, wherein the result
control unit is configured to in response to that, after the preset time period expires, the
driving state of the vehicle does not match the default driving state corresponding to the
traffic light state detection result, generate an instruction for controlling the vehicle to

turn on a turn signal light, slow down, brake, and/or turn.

77. A vehicle, comprising the intelligent driving control apparatus according to any
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one of claims 39 to 76.

78. An electronic device, comprising a processor, wherein the processor comprises the

intelligent driving control apparatus according to any one of claims 39 to 76.
79. An electronic device, comprising: a memory storing executable instructions; and

a processor, configured to communicate with the memory to execute the executable
instructions to implement the intelligent driving control method according to any one of

claims 1 to 38.

80. A computer storage medium storing computer-readable instructions, wherein, when
the instructions are executed, the intelligent driving control method according to any one of

claims 1 to 38 is implemented.

81. A computer program product comprising computer-readable codes, wherein, when
the computer-readable codes run on a device, a processor in the device executes instructions
for implementing the intelligent driving control method according to any one of claims 1 to
38.
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