METHOD OF ALERTING TO STATIONARY OBJECTS FOR VEHICLE

BACKGROUND OF THE INVENTION

[0001] The advanced driver assistance systems (ADAS) are developed for assisting
drivers and can be divided into three major parts: vehicle sensors, vehicle processors,
and actuators. ADAS uses vehicle sensors to sense the signals outside the vehicle. In
addition to millimeter-wave radars and lidars, vehicle sensors also include thermal and
pressure sensors. The vehicle sensors transmit the sensing data to the vehicle
processors, for example, the electronic control unit (ECU). Then the latter can generate
alert information for drivers according to the sensing data for avoiding danger.

[0002] Furthermore, when the driver is not able to respond, the vehicle sensors will
intervene the driver’s driving behavior and enable the actuators to slow down the
vehicle, do an emergency brake, or change the direction of the vehicle for protecting the
driver.

[0003] In addition, to protect the driver, the radar detection technology is developed
for detecting the surroundings of the vehicle. Unfortunately, the radar cannot tell the
object around the vehicle is a fixed obstacle or a moving object. When an object not
influencing the vehicle is approximate, the alert unit is still activated to launch alert
messages frequently. These frequent alerts annoy the driver.

[0004] Although the detection of surrounding obstacles for vehicles is improved much
for monitoring, during the movement of a vehicle, in addition to the danger caused by
other vehicles, there still are things influencing the safety of the vehicle. For example,
pedestrians, animals, and moving objects can be regarded as the obstacles for the
vehicle. All of them will induce emergency situations when the vehicle is moving. The
influence is most significant in crowded streets in cities.

[0005] Under emergency situations, there are dashcams for recording color images.
Nonetheless, it is not a satisfactory solution to allow accidents happen and judge

afterwards. A better solution is to let derivers avoid emergency situations in advance.



Besides, current dashcams are installed on the front and rear sides of a vehicle. There
are still blind spots on lateral sides. Thereby, it is required to integrate lateral recording
and detecting techniques for further assisting drivers avoiding lateral blind spots.
Moreover, according to the detection of lateral blind spots, it is required to predict
potential danger and notify the driver for protection.

[0006] Current vehicles can detect potential danger, for example, while driving at the
crossroads, or even while parking.

[0007] Unfortunately, current detection methods are mostly applied to crossroads,
adjacent lanes, and parking scenarios; they are limited to detecting mobile objects
relative to the vehicle, instead of stationary obstacles such as safety islands or stationary
motorcyclists. Consequently, when a vehicle is moving, it is possible to have accidents
owing to misjudgment of stationary obstacles.

[0008] Accordingly, how to judge stationary obstacles accurately and correctly for

avoiding fender-benders with obstacles has become the major challenges in the field.

SUMMARY OF THE INVENTION

[0009] An objective of the present invention to provide a method of alerting to
stationary objects for vehicle. Scan the objects on one side of a vehicle to acquire the
corresponding object images and filter the object images to get the filtered images that
influences the vehicle. According to the speeds of the corresponding objects and the
vehicle and the distances therebetween, generate an alert message to the user so that
the user can do precautions in advance for avoiding danger.

[0010] To achieve the above objective, the present invention provides a method of
alerting to stationary objects for vehicle. The method is applicable to a vehicle, which
includes a vehicle computer, an optical scanning device, an infrared image extraction
device, and an image extraction device. The vehicle computer is connected electrically
to the optical scanning device, the infrared image extraction device, and the image
extraction device. The vehicle computer executes the following steps of: when the
vehicle moves, the optical scanning device, the infrared image extraction device, and

the image extraction device extracting a first optical scanning image, a first infrared



image, and a first ambient image of an ambiance on one side of the vehicle; the vehicle
computer receiving and combining the first optical scanning image, the first infrared
image, and the first ambient image according to a fusion algorithm to give a first image;
the vehicle computer analyzing and acquiring the first obstacle information of a first
obstacle in the first image according to an image optical flow method, where the first
obstacle information includes a relative distance to the vehicle and an obstacle volume
of the first obstacle; and when the relative distance is smaller than a distance threshold
value and the obstacle volume is greater than a volume threshold value, the vehicle
computer labeling a real obstacle on a display unit of the vehicle computer and
generating an alert message.

[0011] According to an embodiment of the present invention, in the step of the vehicle
computer receiving and combining the first optical scanning image, the first infrared
image, and the first ambient image according to a fusion algorithm to give a first image,
the vehicle computer includes a processing unit; the processing unit includes an image
processing program; and the image processing program is used for executing the fusion
algorithm and the image optical flow method.

[0012] According to an embodiment of the present invention, in the step of the vehicle
computer analyzing and acquiring the first obstacle information of a first obstacle in the
first image according to an image optical flow method, where the first obstacle
information includes a relative distance to the vehicle and an obstacle volume of the
first obstacle in the first image, the vehicle computer further executes the steps of: the
vehicle classifying the real obstacle according to the obstacle volume; and when the
obstacle volume is smaller than the volume threshold value, the vehicle computer
judging the real obstacle an invalid obstacle.

[0013] According to an embodiment of the present invention, the alert message is a
voice message or/and an image message.

[0014] According to an embodiment of the present invention, in the step of when the
relative distance is smaller than a distance threshold value and the obstacle volume is

greater than a volume threshold value, the vehicle computer labeling a real obstacle on



a display unit of the vehicle computer and generating an alert message, the volume
threshold value is smaller than 400 square centimeters.

[0015] According to an embodiment of the present invention, in the step of when the
relative distance is smaller than a distance threshold value and the obstacle volume is
greater than a volume threshold value, the vehicle computer labeling a real obstacle on
a display unit of the vehicle computer and generating an alert message, the distance

threshold value is smaller than 200 meters.

BRIEF DESCRIPTION OF DRAWINGS

[0016] Fig. 1A shows the steps of the method of alerting to stationary objects according
to an embodiment of the present invention;

[0017] Fig. 1B shows the step of judging an invalid obstacle according to an embodiment
of the present invention;

[0018] Fig. 2A shows a schematic diagram of image extraction in the method of alerting
to stationary objects according to an embodiment of the present invention;

[0019] Fig. 2B shows a schematic diagram of image processing in the method of alerting
to stationary objects according to an embodiment of the present invention;

[0020] Fig. 2C shows a schematic diagram of selecting obstacles in the method of alerting
to stationary objects according to an embodiment of the present invention; and

[0021] Fig. 2D shows a schematic diagram of real obstacle alert in the method of alerting

to stationary objects according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
[0022] In order to make the structure and characteristics as well as the effectiveness of
the present invention to be further understood and recognized, the detailed description
of the present invention is provided as follows along with embodiments and
accompanying figures.
[0023] The detection methods according to the prior art are mostly applied to crossroads,
adjacent lanes, and parking scenarios; they are limited to detecting mobile objects

relative to the vehicle, instead of stationary obstacles such as safety islands or stationary



motorcyclists. Consequently, when a vehicle is moving, it is possible to have accidents
owing to misjudgment of stationary obstacles.

[0024] To solve the problem of inability in alerting stationary obstacles according to the
prior art, the present invention provides a method of alerting to stationary objects for
vehicle. The method scans the objects on one side of a vehicle to acquire the
corresponding object images and filter the object images to get the filtered images that
influences the vehicle. According to the speeds of the corresponding objects and the
vehicle and the distances therebetween, the method generates an alert message to the
user so that the user can do precautions in advance for avoiding danger.

[0025] In the following description, various embodiments of the present invention are
described using figures for describing the present invention in detail. Nonetheless, the
concepts of the present invention can be embodied by various forms. Those
embodiments are not used to limit the scope and range of the present invention.

[0026] First, please refer to Fig. 1A and Fig. 2A. Fig. 1A shows the steps of the method of
alerting to stationary objects according to an embodiment of the present invention; Fig.
2A shows a schematic diagram of image extraction in the method of alerting to stationary
objects according to an embodiment of the present invention. As shown in the figures,
the present embodiment is applied to a vehicle 1, which includes a vehicle computer 12,
an optical scanning device 14, an infrared image extraction device 16, and an image
extraction device 18. The vehicle computer 12 is connected electrically to the optical
scanning device 14, the infrared image extraction device 16, and the image extraction
device 18. The vehicle computer 12 executes the following steps:

[0027] Step S10: When the vehicle moves, the optical scanning device, the infrared image
extraction device, and the image extraction device extract a first optical scanning image,
a firstinfrared image, and a first ambient image of an ambiance on one side of the vehicle;

[0028] Step S20: The vehicle computer receives and combines the first optical scanning
image, the first infrared image, and the first ambient image according to a fusion

algorithm to give a first image;



[0029] Step S30: The vehicle computer analyzes and acquires the first obstacle
information of a first obstacle in the first image according to an image optical flow
method; and

[0030] Step S40: When the relative distance is smaller than a distance threshold value
and the obstacle volume is greater than a volume threshold value, the vehicle computer
labels a real obstacle on a display unit of the vehicle computer and generates an alert
message.

[0031] In the step S10 of the present embodiment, when the vehicle 1 moves, the optical
scanning device 14, the infrared image extraction device 16, and the image extraction
device 18 extract a first optical scanning image 141, a first infrared image 161, and a first
ambient image 181 of an ambiance 90 on one side of the vehicle 1.

[0032] According to the present embodiment, the vehicle computer 12 is a vehicle
computer including a processing unit 121. Nonetheless, it can be a server, a notebook
computer, a tablet computer, or any electronic device having image processing capability.
The processing unit 12 of the vehicle computer 12 executes an image processing program
123. The image processing program 123 is used for receiving the data generated by the
optical scanning device 14, the infrared image extraction device 16, and the image
extraction device 18 and performing subsequent image processing.

[0033] The optical scanning device 14 according to the present embodiment is a lidar or
a laser scanner. The image extraction device 18 according to the present embodiment is
a color image extraction unit, for example, an automotive CMOS sensor. The infrared
image extraction device 16 according to the present embodiment is an infrared camera.
According to the present embodiment, the reason to use the infrared image extraction
device 16 is that, compared to the visible light, the near infrared is more transmissive to
glass, plastics, high-polymer biological skins. Thereby, since the visible light cannot
penetrate these materials, the image will appear opaque. On the contrary, for near
infrared imaging, since the surface layer of objects cannot block the near infrared, the
image will appear transparent. Thereby, the near infrared can penetrate and expose the

image under the surface of objects. According to the present embodiment, by comparing



the stereoscopicimage formed by the optical scanning device 14 and the image extraction
device 18 with the IR images given by the infrared image extraction device 16, a more
accurate ambiance model outside a vehicle can be given.

[0034] The vehicle computer 12 according to the present embodiment is disposed in the
vehicle 1. The optical scanning device 14, the infrared image extraction device 16, and the
image extraction device 18 are disposed on one side of the vehicle 1. The vehicle
computer 12 is connected electrically to the optical scanning device 14, the infrared image
extraction device 16, and the image extraction device 18. The image extraction angle of
the infrared image extraction device 16 and the image extraction device 18 is between
120 and 170 degrees for extracting the images surrounding or in front of the vehicle 1
within 200 meters, for example, but not limited to, safety islands, stationary
motorcyclists, or trees.

[0035] Next, in the step S20 of the present embodiment, please refer to Fig. 2B, which
shows a schematic diagram of image processing in the method of alerting to stationary
objects according to an embodiment of the present invention. As shown in the figure, the
vehicle computer 1 receives and combines the first optical scanning image 141, the first
infrared image 161, and the first ambient image 181 according to a fusion algorithm to
give a first image 1231.

[0036] According to the present embodiment, the fusion algorithm described above is to
use a characteristic function f(x,y) as expressed in Equation (1). When x and y satisfy a
certain fact, the value of the characteristic function is equal to 1.

00371 filz,y) €{0,1},: =1,2,....m  gq.(1)

[0038] The corresponding hidden conditions of an observable are determined by the
context (observation, state). The characteristic function is introduced for selecting the
ambient characteristics (the combination of observation or state). In other words, the
characteristics (the observation combination) are used to replace observation for
avoiding limitation on the independence assumption for naive bayes of the generation

model HMM.
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[0039] According to the training dataD.. _{(3: YN (2,y), -, (@00, 9000} with
magnitude T, an empirical expectation (as shown in Equation (2)) and the model
expectation (as shown in Equation (3)), the learning of the maximum entropy model is

equivalent to the optimization of constraints.

1
E(f)= ~ Zp (z,9) filz, )
[0040] Eq. (2)

ZP )p(ylz) filz,y)

[0041] Ea. (3)

[0042] Assuming that the empirical expectation is equal to the model expectation, there
exist multiple sets C satisfying the constraint for arbitrary characteristic function fi, as
expressed in Equation (4) below:

[0043] = {P|E,(f) = E,(f),i=1,2,..,m} Eq. (4)

[0044] The maximum entropy principle describes that the only reasonable probability
distribution induced from incomplete information (for example, limited number of
training data) should satisfy the maximum entropy given the constraints. Namely, the
maximum entropy distribution is the optimum distribution given the limited conditions.
Thereby, the maximum entropy function model becomes the constraint optimization

problem for a convex function.

H(P P(z logP
ooas] P (P) = Z P(ylz)logP(y|z) £, (5]

ooas]  SEE(f) = Ep(f).i=1,2,..m g0 )
st.> plylr) =1

[0047] y Eqg. (7)
[0048] Normally, the Lagrange duality principle is used to transform the original
equations to solve for constraintless maximum value:

k 1
Liw,a,3) = f(w) + Z o gi(w) + Zﬁjhj (w)
[0049] i=1 j=1 Eq. (8)

AR = Hlo) + S MBS - E5) + A (T Plola) — 1)

[0050] ¥y Eq. (9)



[0051] Partially differentiate the Lagrange function with respect to p and make it equal

to zero. By solving the equation, it gives:

pi(ylz) = Lexp(i Aifi(z,y))

[0052] Zy(z) Eq. (10)
Zi(z) =" exp(>_ Nifilz,y))
[0053] v i Eq. (11)

[0054] The maximum-entropy Markov model (MEMM):

py:i—l(yt'|$t') = 7 Exp(z’\ﬂfa(xhyi))li = 1: 21 = T

[0055] (@i Y1) Eq. (12)

[0056] Use the P(¥il¥i-1,%:) distribution to replace the two conditional probability
distributions in HMM. It means the probability of reaching the current state from the
previous state according to observable. In other words, the current state is given
according to the previous state and the current observation. Each of the distribution
function Pui-1(%i7:) s an exponential function with maximum entropy.

[0057]  Assume that the points in the discrete probability distribution {P1: P2, ---.Pa} and
the maximum information entropy are found. Find the minimum probability distribution
{P1,P2,- -, Pa}. The maximum entropy equation is:

[0058]  f(p1, P2, ---Pn) = — Xj=1 Bj.log, B Eq.(13)

[0059] Because this is a probability distribution, the sum of Pi at each &i must be equal

to 1:
g(pupay .. on) =Y _pi= 1.
[0060] i=1 Eq. (14)
[0061] Use the Lagrange multiplier to give the maximum-entropy angle. 7" covers
{z1,22,...,Tn} of all discrete probability :
o]
G HMa=1) =0,
[0062] P = Eq. (15)
[0063] It gives a system equation N with k=1,...,7gych that:
aipk {— (iﬁj logzpj) +4 (i‘pﬁ - 1)} =0.
[0064] =t = Pi=ri Eq. (16)

[0065] Expanding these fi equations, it gives:
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[0066] B (E + Ingpk) +A=0.

Eq. (17)
[0067] It means that all Pk are equal because they depend on A only. By using the
following equation to confine:

ZP:-':L
i

1

[0069] P*T % Eq.(18)

[0068]

[0070] It gives:

L1
[0071] P*Thn Eq.(19)

[0072] Thereby, the uniform distribution is a distribution with the maximum entropy:

Z jn:IPj -P
P

ijl i

x 100

[0073] Eq. (20)

[0074] By using the above Equation (20), the maximum entropy distribution will be given.
As shown in Fig. 2B, in the image fusion process, the image overlap regions of the first
optical scanning image 141, the first infrared image 161, and the first ambient image 181
are eliminated and generating the first image 1231.

[0075] Next, please refer to Fig. 2C, which shows a schematic diagram of selecting
obstacles in the method of alerting to stationary objects according to an embodiment of
the present invention. As shown in the figure, in the step S30 of the present embodiment,
the vehicle computer 12 analyzes and acquires the first obstacle information 125 of a first
obstacle 1231A in the first image 1231 according to an image optical flow method, where
the first obstacle information 125 includes a relative distance 1221 to the vehicle 1 and
an obstacle volume 1225 of the first obstacle 1231A.

[0076] Furthermore, whether an obstacle is stationary can be judged according to the
present embodiment. Please refer again to Fig.s 2A to 2C. the optical scanning device 14,
the infrared image extraction device 16, and the image extraction device 18 can further
extract a second optical scanning image 143, a second infrared image 163, and a second
ambient image 183 at another time. By using the previous images, the vehicle computer
12 can get a second image 1233. The vehicle computer 12 uses the optical flow method

to analyze a second obstacle 1233A in the second image 1233 and gives the second
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obstacle information 127. The first obstacle 1231A is identical to the second obstacle
1233A. Since the vehicle 1 is moving, the difference between the first obstacle 1231A and
the second obstacle 1233A is the relative distance only.

[0077] Accordingly, by using the difference between the relative distances of the first
obstacle 1231A and the second obstacle 1233A and the speed of the vehicle 1, whether
the first obstacle 1231 in the first image 1231 can be judged.

[0078] The above optical flow method is to use the Lucas—Kanade optical flow algorithm
to calculate the location information of the first obstacle 1231A and the second obstacle
1233A.

[0079] First, the image partial differentiation method is used. Expand the constraint
equation by Taylor’s formula to give:

[0ogo] I(a+dx,y+dy, 24z, 1+0t) =

IHax,y, 2, t}+‘d—1(5:r:+ ?—I§y+f}—fﬂz+(‘}—151+H.O.T.

[0081] Oz My Oz ot Eq. (21)

[0082] where H.O.T. stands for higher order terms and can be ignored when the

displacement is small. According to the equation, it gives:

I or oI oI

—dx+ —dy+ —dz+ —dt =10
[0083] O« ™ T Bz ot Eq. (22)
[0084] or

Oldx 91ty 918  OIdt _
[0085] 9z 6t dy &t tozot Taret Eq. (23)
[0086] And giving:

oI ar or or

Vet Vot o Vot 5 =0
[0087] Oz gy ¥ 0z ot Eq. (24)

oI oI
[0088] Vx,Vy,Vz are the x, y, z components of the optical flow vector of I(x,y,z,t). dz, 9,

or ar
dz and 0t are the partial derivatives of the image at the point (x,y,z,t) with respect to the

corresponding direction. Thereby, Equation (24) can be converted to the following
equation:

[0089] LVt Vy+I,V,=—1;  Eq. (25)

[0090] Further, rewrite Equation (25) as:

11



[0091] VIT-V=-I Eq.(26)

[0092] Since Equation (24) includes three unknowns (Vx,Vy,Vz), the subsequent
algorithm will be used to solve for the unknowns.

[0093] First, assume that the optical flow (Vx,Vy,Vz) is a constant in a small cube with size
m*m*m (m>1). From the voxel 1...n, n = m 3, it gives the following set of equations:

[0094]  foVao + IyVy + 1,V = =1y

[0095]  LooVe + LpVy + LV = 1y

[0096]  LeaVo+ LnVy + IVe = =l gq.(27)

[0097] The above equation all include three unknowns and form an overdetermined
equation set. In other words, there are redundancy in the equations. The equation set

can be expressed as:

I, I‘yl I, v —1Iy
S | 1 I e
. N N 1/; .
[0098] L= fw I —I.]  Eq.(28)

[0099] Denote:

[0100] A¥= —b Eq.(29)

[0101] To solve the redundancy problem of the overdetermined equations, Equation (29)
adopts the least squares method to give:

[0102] ATAT=AT(-b) Eq.(30)

[0103] or

[0104] = (ATA)T'AT(-b) Eq.(31)

[0105] Then we get:

Vz Erzz, Efmafya EII:'I‘JJ - _Zfzafts
V;r = Efmifyi ZP,- EIMI:; _nyafts
[0106] V; L YL Eﬂi -2 LI Eq. (32)

[0107] Substitute the result of Equation (32) into Equation (24), the first obstacle
information 125 of the first obstacle 1231A and the second obstacle information 127 of
the second obstacle 1233A can be estimated. By using the first obstacle information 125
and the second obstacle information 127, the relative distance 1221 between the first

obstacle 1231A and the vehicle 1 can be given.
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[0108] Finally, please refer to Fig. 2D, which shows a schematic diagram of real obstacle
alert in the method of alerting to stationary objects according to an embodiment of the
present invention. As shown in the figure, in the step S40 of the present embodiment,
when the relative distance 1221 of the first obstacle 1231A is smaller than a distance
threshold value and the obstacle volume 1225 is greater than a volume threshold value,
the vehicle computer 12 labels the first obstacle 1231A on a display image 1291 of a
display unit 129 of the vehicle computer 12 and generates an alert message 1295.

[0109] In the step S40, please refer to Fig. 1B, which shows the step of judging an invalid
obstacle according to an embodiment of the present invention. As shown in the figure,
the step further includes the following steps:

[0110] Step S41: The vehicle classifies the real obstacle according to the obstacle volume;
and

[0111] Step S43: When the obstacle volume is smaller than the volume threshold value,
the vehicle computer judges the real obstacle an invalid obstacle.

[0112] In the steps S41 to S43, the vehicle computer 12 will classify the first obstacle
1231A. When the volume of the first obstacle 1231A is smaller than the volume threshold
value, the vehicle computer 12 judges that the first obstacle 1231A an invalid obstacle.
When the first obstacle 1231A is an invalid obstacle, the vehicle computer 12 will not list
the first obstacle 1231A as the target to be noticed.

[0113] In the step 40, the alert message 1295 is a voice message or/and an image
message. The distance threshold value is 200 meters. The speed threshold value is smaller
than or equal to zero. The volume threshold value is 400 square centimeters.

[0114] For example, the alert message can be displaying the first obstacle 1231A on the
display unit 129. Furthermore, an alarm sound can be included.

[0115] In other words, when the distance between the first obstacle 1231A and the
vehicle 1 is smaller than 200 meters, the alert message 1295 will label the first obstacle
1231A on the display unit 129 of the vehicle computer 12.

[0116] If the distance is smaller than 100 meters, in addition to labeling the first obstacle

1231A on the display unit 129 of the vehicle computer 12, the alert message 1295 will
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further provide an alarm sound (for example, a short beep) for reminding the driver of
the vehicle 1.

[0117] Furthermore, if the distance between the first obstacle 1231A and the vehicle 1 is
smaller than 50 meters, in addition to labeling the first obstacle 1231A on the display unit
129 of the vehicle computer 12, the vehicle computer 12 will also provide intermittent
alarm sound (for example, beep, beep, beep, beep).

[0118] Finally, if the distance between the first obstacle 1231A and the vehicle 1 is smaller
than 50 meters, in addition to labeling the first obstacle 1231A on the display unit 129 of
the vehicle computer 12, the vehicle computer 12 will emit continuous alarm sound (for
example, 4 continuous beeps) for reminding the driver.

[0119] The advantage of the present embodiment is to make use of the three-
dimensional ambient information within 200 meters surrounding the vehicle 1 by using
lidar (the optical scanning device 14, the infrared image extraction device 16, and the
image extraction device 18). By using the 3D ambient information, the dynamic behaviors
of various objects within 200 meters of the vehicle 1, as well as their speed, acceleration,
size, and direction, can be acquired in advance so that the driver can avoid them, In
addition, within 10 meters, images and depth information are further provided for
acquiring omnidirectional information and more accurate ambient model outside the
vehicle 1.

[0120] As illustrated in the previous embodiments, the present invention provides a
method of alerting to stationary objects for vehicle. The method scans the objects on one
side of a vehicle to acquire the corresponding object images and filter the object images
to get the filtered images that influences the vehicle. According to the speeds of the
corresponding objects and the vehicle and the distances therebetween, the method
generates an alert message to the user so that the user can do precautions in advance for
avoiding danger.

[0121] Accordingly, the present invention conforms to the legal requirements owing to
its novelty, nonobviousness, and utility. However, the foregoing description is only

embodiments of the present invention, not used to limit the scope and range of the
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present invention. Those equivalent changes or modifications made according to the
shape, structure, feature, or spirit described in the claims of the present invention are

included in the appended claims of the present invention.
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Claims

1. A method of alerting to stationary objects for vehicle, applicable to a vehicle, said vehicle
including a vehicle computer, a optical scanning device, an infrared image extraction
device, and an image extraction device, said vehicle computer connected electrically to
said optical scanning device, said infrared image extraction device, and said image
extraction device, and said vehicle computer executing the following steps of:
when said vehicle moves, said optical scanning device, said infrared image extraction
device, and said image extraction device extracting a first optical scanning image, a first
infrared image, and a first ambient image of an ambiance on one side of said vehicle;
said vehicle computer receiving and combining said first optical scanning image, said first
infrared image, and said first ambient image according to a fusion algorithm to give a first
image;
said vehicle computer analyzing and acquiring said first obstacle information of a first
obstacle in said first image according to an image optical flow method, where said first
obstacle information includes a relative distance to said vehicle and an obstacle volume
of said first obstacle; and
when said relative distance is smaller than a distance threshold value and said obstacle
volume is greater than a volume threshold value, said vehicle computer labeling a real
obstacle on a display unit of said vehicle computer and generating an alert message.

2. The method of alerting to stationary objects for vehicle of claim 1, where in said step of
said vehicle computer receiving and combining said first optical scanning image, said first
infrared image, and said first ambient image according to a fusion algorithm to give a first
image, said vehicle computer includes a processing unit; said processing unit includes an
image processing program; and said image processing program is used for executing said
fusion algorithm and said image optical flow method.

3. The method of alerting to stationary objects for vehicle of claim 1, where in said step of
said vehicle computer analyzing and acquiring said first obstacle information of a first
obstacle in said first image according to an image optical flow method, where said first

obstacle information includes a relative distance to said vehicle and an obstacle volume
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of said first obstacle in said first image, the vehicle computer further executes the steps
of:

said vehicle classifying said real obstacle according to said obstacle volume; and

when said obstacle volume is smaller than said volume threshold value, said vehicle
computer judging said real obstacle an invalid obstacle.

The method of alerting to stationary objects for vehicle of claim 1, where said alert
message is a voice message or/and an image message.

The method of alerting to stationary objects for vehicle of claim 1, where in said step of
when said relative distance is smaller than a distance threshold value and said obstacle
volume is greater than a volume threshold value, said vehicle computer labeling a real
obstacle on a display unit of said vehicle computer and generating an alert message, said
volume threshold value is smaller than 400 square centimeters.

The method of alerting to stationary objects for vehicle of claim 1, where in said step of
when said relative distance is smaller than a distance threshold value and said obstacle
volume is greater than a volume threshold value, said vehicle computer labeling a real
obstacle on a display unit of said vehicle computer and generating an alert message, said

distance threshold value is smaller than 200 meters.
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