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PROCESSING METHOD, PROCESSING APPARATUS, CONTROL DEVICE
AMND CLOUD SERVER

TECHNICALFIELD
The present invention relates to a field of a vehicle and particularly to a

processing method, a processing apparatus, a control device and a cloud server.

10 BACKGROUND

Cuarrenily a vehicle asually uses an air quality sensor installed in the vehicle to
measure air quality around the vehicle, and when it is measured that the air quality
around the vehicle is not good, air intake of the air condition system of the vehicle is
switched into an inner loop air intake to prevent pollutants outside the vehicle from

i5 flowing into a cabin of the vchicle.

The existed air guality control technology used in the vehicle takes reactive
approach, by which some poliutanis must have flowed into the cabin of the vehicle
already. In many cases, it is very hard to clean the pollutants flowed into the cabin of
the vehicle, especially VOC (Volatile Organic Compound) related pollutants.

20
SUMMARY
BEmbodiments of the present invention provide a processing method, a processing

apparatus, a control device and a cloud server, which can improve air guality inside a

25 A processing wmethod according to emwbodiments of the present invention
comprises: acquiring an image including an environment ahead of a first vchicle;
classifying the acguired image with a trained machine learning model, wherein the
trained machine learning model is used to classify an image ioto a first type image

indicating no air pollution or a second type image indicating air pollution; and
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preventing air pollutants outside the first vehicle from entering into the first vehicle
when the acquired image is classified into the sccond type image.
A processing method according to embodiments of the present invention
comprises: re-training a trained machine learning model by using sample images
s inchuding environments stored in a sample image database to obtain an updated
machine learning model, wherein the trained machine learning model is used to
classify an fmage into a first type image indicating no air pollution or a second type
image indicating air pollution, and the sample images include first type images
indicating no air pollution and second type images indicating air pollation; and
10 transmitting the updated machine learning model to vehicles,
A processing apparatus according to cmbodiments of the present invention
comprises: an acquiring moduole for acquiring an image inclhuding an enviroument
ahead of a first vehicle; a classifying module for classifying the acquired tmage with a
trained machine learning model, wherein the trained machine learning model is used
15 to classify an image into a first type image indicating no air pollution or a second type
image indicating air pollution; and a switching module for preventing air pollutants
outside the first vehicle from entering into the first vehicle when the acguired image is
classified into the second type image.
A processing apparatus according to embodiments of the present invention
20 comprises: a re-training module for re-training a trained machine learning model by
using sample images including environments stored in a sample image database to
obtain an updated machine learning model, whercin the trained machine learning
model is used to classify an image into a first type image indicating no air poliution or
a second type image indicating air pollution, and the sample images include first type
25 images indicating no air pollution and sccond type tmages indicating air pollution;
and a transmitting module for transmitting the updated machine learning model to
vehicles.
A control device according to embodiments of the present invention comprises: a
processor; and a memory for storing executable instructions which cause, when

30 executed, the processor to execute operations inchuded in the above method.
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A cloud server according to embodiments of the present invention comprises: a
processor; and a memory for storing executable instructions which cause, when
executed, the processor to execute operations inchided in the above method.

A computer readable medium according to embodiments of the present invention

k! has thereon executable instructions for causing, when executed, a machine to execuie
operations included in the above method.

The above embodiments of the present invention uses the image including an
environment ahead of the first vehicle and the machine learning model to determine
whether there is air pollution around the first vehicle, which is not necessary to have

10 the pollutants outside the first vehicle to flow into the cabin of the first vehicle, Thus,
compared to the prior art, the above embodiments of the present mvention can

improve air quality inside a vehicle.

DESCRIPTION OF FIGURES
15 The above and other features and advantages of the present invention will
become more apparent from the following detailed description made with reference to
the accompanying drawings. In the drawings:
Fig. 1A illustrates an architecture diagram of an air quality control system
according to an embodiment of the present invention;
20 Fig. 1B shows some cxamples of the second type image indicating air pollution;
Fig. 2 illustrates a flowchart of a method for air quality control according to an
embodiment of the present invention;
Fig. 3A illustrates a flowchart of a processing method according to an
erubodiment of the present invention;
25 Fig. 3B illustrates a flowchart of a processing method according to an
embodiment of the present invention;
Fig. 4A illustrates a flowchart of a processing apparatas according to an
embodiment of the present invention;
Fig. 4B illustrates a flowchart of a processing apparatus according to an

30 erubodiment of the present invention;
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Fig. 5 tllustrates a flowchart of a control device according to an embodiment of
the present invention; and
Fig. 6 illustrates a flowchart of a cloud server according to an embodiment of the

present invention.

DETAILED DESCRIPTION
Various embodiments are now described with refercuce to the drawings, wherein
like reference numerals are used to refer to like elements throughout. In the following
description, for purposes of explanation, numercus specific details are set forth in
10 order to provide a thorough undersianding of one or more embodiments, However, it
may be evident that such embodiment(s) can be practiced without these specific

details.

Fig. 1A illustrates an architecturc diagram of an air gquality control system
15 according to an embodiment of the present invention. As shown in Fig. 1A, the air
quality control system 10 may include a plurality of vehicles 40 and a cloud server 80.
Any vehicle 401 of the plurality of vehicles 40 may inclhude an air quality sensor
44, a camera 48 and a control device 52.
The air quality sensor 44 of the vehicle 401 may install on the vehicle 401 to
20 measure continually air quality reading around the vehicle 401
The camera 48 of the vehicle 401 may install in or on the vehicle 40i to
continually capture an image including an environment ahead of the vehicle 401,
The control device 52 of the vehicle 401 may be coupled to the air quality sensor
44 and the camera 48 of the vehicle 401 via a wired or wireless cornmunication, and
25 connected to the cloud server 80 via a wireless communication. The control device 52
of the vehicle 401 may receive the air quality reading around the vehicle 481 from the
air quality sensor 44 of the vehicle 401 and the image from the camera 48 of the
vehicle 401 and transmit the air quality reading around the vehicle 401 and the image
to the cloud server 80 if the air quality reading is larger than an air quality reading

30 threshold. Further, the control device 52 of the vehicle 401 may classify the image
) ¥
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received from the camera 48 with a trained machine learning model (e.g., a neural
network model, a Bayesian model, a support vector machine model, a decision tree
model and the like) received from the cloud server 80, wherein the trained machine
fearning model is used to classify an image into a first type image indicating no air
s pollation or a sccond type image indicating air pollution. Fig. 1B shows some
examples of the second type image. I the image received from the camera 48 is
classified into the second type nmage indicating air pollution, the control device 52 of
the vehicle 401 may switch the air intake of the air condition system of the vehicle 401
into the inner loop air intake to prevent the air outside the vehicle 401 from entering
10 into the vehicle 401,

The cloud server 80 may receive the image and the air guality reading around the
vehicle 401 from the control device 52 of the vehicle 401, and store, in a sample image
database, the received image in association with the received air quality reading. The
cloud server 80 may re-train the trained machine learning model with the sample

15 tmages stored in the sample timage database to obtain an updated machine learning

model, and transmit the updated machine learning model to the vehicle 401

Fig. 2 tllustrates a flowchart of a method for air guality control according to an
emnbodiment of the present invention. Here, it is assumed that the trained machine
20 learning meodel for classifying an image into the first type image indicating no air
pollation or the second type image indicating air pollution has been stored in the
cloud server 80 and transmitted to the plurality of vehicles 40 by the cloud server 80.
As shown in Fig. 2, at block 202, the control device 52 of any vehicle 401 of the
plurality of vehicles 40 may receive the image inclading an environment ahead of the
25 vehicle 401 from the camera 48 of the vehicle 401 and the air quality reading around
the vehicle 401 from the air guality sensor 44 of the vehicle 40i. Acquiring of the
image by the camera 48 and weasuring of the air quality reading by the air quality
sensor 44 is basically in the same time.
At block 204, the control device 52 of the vehicle 401 may transmit the received

39 image and the received air guality reading around the vehicle 401 to the cloud server
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80 if the received air quality reading is larger than an air guality reading threshold.
Here, if the received air guality reading is larger than the air quality reading threshold,
it indicates that there is air pollution in the environment included in the received
tmage.

5 At block 206, the control device 52 of the vehicle 401 may obtain values of
particular parameters from the received image. The particular parameters are input
parameters of the trained machine learning model received from the cloud server 80
and may inchlude: a vehicle emission level, a vehicle type, a vehicle clean level, and a
license plate number. For example, the value of the vehicle emission level may

10 correspond to an average of grey values of pixels of the received rnage. The value of
the vehicle type may indicate a large type vehicle if an area of an interesting region
including a vehicle extracted from the received image is larger than an area threshold
and a small type vehicle if the area of the inleresting region is less than the area
threshold. The value of the vehicle clean level may correspond to an average of grey

15 values of pixels of an interesting region including a vehicle extracted from the
recetved image.

At block 208, the control device 52 of the vehicle 401 may input the values of the
particular parameters into the input parameters of the trained machine learning model
to classify the received image with the trained machine learning model.

20 At block 210, if the received image is classified into the second type image
indicating air pollution, the control device 52 of the vehicle 401 may switch the air
intake of the air condition systern of the vehicle 401 into the inner loop air intake to
prevent the air outside the vehicle 40t from entering into the vehicle 401

At block 212, the control device 52 of the vehicle 401 may notify the driver of the

25 vehicle 401 that the air intake of the air condition system of the vehicle 401 1s switched
into the inner loop air intake.

At block 214, when receiving from the vehicle 401 the image including the
environment ahead of the vehicle 401 and the air guality reading around the vehicle
401, the cloud server 80 may store, the sample image database, the recetved image in

30 association with the received air goality reading,
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At block 216, the cloud server 80 may check whether the number of the sample
images stored in the sample image database is larger than a number threshold.
At block 218, if the check result at block 220 is confirmative, the cloud server 80
may re-train the trained machine learning model with the sample images stored in the
s sample image database. For example, the cloud server 80 may obtain values of the
particular parameters (the particular parameters are input parameters of the trained
machine learning model and may include: the vehicle emission level, the vehicle type,
the vehicle clean level, and the license plate number) from cach image of the sample
tmages stored in the sample image database to acquire the values of the particular
10 parameters for cach image of the sample images. The cloud server 80 may weigh the
value of the vehicle emission level for each image of the sample images based on the
air quality reading stored in association with each image of the sample images,
wherein the value of the vehicle emission level is weight more if the air quality
reading is larger. The cloud server 80 may then input the values of the particular
15 parameters for cach image of the sample images into the input parameters of the
trained machine learning model to perform re-training of the trained machine learning
model, so that an updated machine learning model is obtained. The cloud server 80
may finally delete the sample images stored in the sample image database after the
updated machine learning model is obtained.
20 At block 220, the cloud server 80 may store the updated machine learning model.
At block 222, the cloud server 80 may transmit the updated machine learning
model to the vehicle 401,
At block 224, after receiving the updated machine learning model from the cloud
server 80, the control device 52 of the vehicle 401 may replace the trained machine
25 learning model received previously from the cloud server 80 with the updated

machine learning model.

The solution of the present embodiment uses the image including an environment
ahead of a particular vehicle and the machine leaming model to determine whether

30 there is air pollution around the particular vehicle, which is not necessary to have the
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pollutants outside the particular vehicle to flow into the cabin of the particular vehicle.
Thus, compared to the prior art, the solution of the present embodiment can improve

air quality inside a vehicle.

s Other Modifications

Those skilled in the art will appreciate that in the above embodiment, the input
parameters of the machine learning model include the vehicle emission level, the
vehicle type, the vehicle clean level, and the license plate nurber, but the present
invention is not so limited. In other embodiments of the present invention, the input

10 parameters of the machine learning model may include only a part of the vehicle
cmission level, the vehicle type, the vehicle clean level, and the license plate mumber;
or, the input parameters of the machine learning model may include other suitable
parameter(s) and a part of the vehicle emission level, the vehicle type, the vehicle
clean level, and the license plate number; or, the input parameters of the machine

15 fearning model may include other suitable parameters except for the vehicle emission
level, the vehicle type, the vehicle clean level, and the license plate number,

Those skilled in the art will appreciate that in the above embodiment, the sample
images and the air quality readings required for re-training the trained machine
learning model by the cloud server 80 are provided by the plurality of vehicles 40, but

20 the present invention is not so limited. In other embodiments of the present invention,
the sample images and the air quality readings required for re-training the trained
machine learning model by the cloud server 80 may be provided by other suitable
devices except for the phurality of vehicles 40. For example, the other suitable devices
may be roadside devices on roads and/or in toll stations.

25 Those skilled in the art will appreciate that in the above embodiment, a
prerequisite for triggering re-training of the trained machine learning model is that the
nurnber of the sample images stored in the sample image database is larger than the
number threshold, but the present invention is not so limited. In other embodiments of
the present invention, the prerequisite for triggering re-training of the trained machine

30 learning model may be other suitable prerequisiie except that the number of the



WO 2019/127085 PCT/CN2017/118946

sample images stored in the sample image database is larger than the number
threshold.
Those skilled in the art will appreciate that in the above embodiment, the trained
machine [earning model used by the plurality of vehicles 40 is provided by the cloud
s server 80, but the present invention is not so limited. In other embodiments of the
present invention, the trained machine learning model may be inputted in the plurality
of vehicles 40 by the manufacturers of the plurality of vehicles 40,
Those skilled in the art will appreciate that in the above embodiment, the air
outside the vehicle 401 is prevented from entering into the vehicle 40i by switching
10 the air intake of the air condition system of the vehicle 401 into the inner loop air
intake, but the present invention is not so limnited. In other embodiments of the present
invention, the air cutside the vehicle 401 may also be prevented from entering into the

vehicle 401 for exarople by shutting off the air condition sysiern of the vehicle 401

15 Fig. 3A illustrates a flowchart of a processing method according to an
embodiment of the present invention. The processing method 300 shown in Fig. 3A
may be implemented by the control device 52 for example.

As shown in Fig. 3A, the processing method 300 may include, at block 302,
acquiring an image including an environment ahead of a first vehicle.

20 The processing method 300 may also inchude, at block 304, classifying the
acquired fmage with a trained machine learning model, wherein the trained machine
learning model is used to classify an image into a first type image indicating no air
pollution or a second type image indicating air pollution.

The processing method 300 may also include, at block 306, preventing air

25 pollutants outside the first vehicle from entering into the first vehicle when the
acquired umage is classified into the second type image.

In a first aspect, the trained machine learning model may be received from a
cloud server.
ln a second aspect, block 306 may include: switching an air intake of an air

30 condition systern of the first vehicle into an inner loop air intake.
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In a third aspect, the processing method 300 may further include: receiving a
updated machine learning model from the cloud server; and replacing the trained
machine learning model with the updated machine learning model.

In a fourth aspect, the processing method 300 may further include: obtaining air

s quality reading around the first vehicle at the time of acquiring of the acquired image;
and transmitting the acquired image and the obtained air quality reading to the cloud
server if the obtained air quality reading is larger than an air quality reading threshold.

In a fifth aspect, block 304 may include: obtaining values of a plurality of
parameters from the acquired image, wherein the plarality of parameters are input

10 parameters of the trained machioe learning model; and perforruing classifying of the
acquired image by inputting the values of the plurality of parameters into the input
parameters of the trained machine learning model.

In a sixth aspect, the plurality of paramcters may include a vehicle emission level,

a vehicle type, a vehicle clean level, and a license plate number.

Fig. 3B illustrates a flowchart of a processing roecthod according to an
embodiment of the present invention. The processing method 350 shown in Fig. 3B
may be implemented by the cloud server 80 for example.

As shown in Fig. 3B, the processing method 350 may include, at block 352,

20 re-training a trained machine learning model by using sample images including
environments stored in a sample image database to obtain an updated machine
learning model, whercin the trained machine lcarning model is used to classify an
image into a first type image indicating no air pollution or a second type image
indicating air pollution, and the sample images include first type images indicating no

25 air polhution and second type images indicating air pollution.

The processing method 350 may also inchade, at block 354, transmitting the
updated machine learning model to vehicles.

In a first aspect, the processing method 350 may further include: receiving, from
any vehicle of the vehicles, an image including an environment ahead of the any

30 vehicle and an air guality reading around the any vehicle; and storing, in the sample

10
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image database, the received image in association with the received air quality
reading.
In a second aspect, block 352 may include: obtaining values of a plurality of
parameters from each of the sample images to acquire the values of the plurality of
5 parameters for cach of the sample images, wherein the plurality of parameters is input
parameters of the trained machine learning model; weighting one or more of the
values of the plurality of parameters for each of the saruple images based on an air
guality reading stored in association with each of the sample images; and performing
re-training of the trained machine learning model by inputting the values of the
10 plurality of parameters for cach of the sample images into the inpuot parameters of the
trained machine learning model.
In a third aspect, the plurality of parameters may include a vehicle emission level,

a vehicle type, a vehicle clean level, and a license plate namber.

is5 Fig. 4A illustrates a schematic diagram of a processing apparatus according to an
embodiment of the present invention. The processing apparatus 400 shown in Fig. 4A
may be mmplemented in software, hardware or a combination of software and
hardware. The processing apparatus 400 may install in the control device 52 for
example.
20 As shown in Fig. 4A, the processing apparatus 400 may include an acquiring
modile 402, a classifying module 404 and a preventing modale 406. The acquiring
module 402 1s configured for acquiring an image including an cnvironment ahead of a
first vehicle. The classifying module 404 is configured for classifying the acquired
imnage with a trained machine learning model, wherein the trained machine learning
25 model is used to classify an image into a first type image indicating no air poliution or
a second type image indicating air pollution. The preventing module 406 is configured
for preventing air pollutants outside the first vehicle from entering into the first
vehicle when the acquired image s classified into the second type image.
In a first aspect, the trained machine learning model may be received from a

30 cloud server,

11
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ln a second aspect, the preventing module 406 may be further configured for
switching an air intake of an air condition system of the first vehicle into an inner loop
air intake.
In a third aspect, the processing apparatus 400 may further include: a receiving
s module for receiving a updated machine lcarning model from the cloud server; and a
eplacing module for replacing the trained machine learning model with the updated
machine learning model.
In a fourth aspect, the processing apparatus 400 may further include: an first
obtaining module for obtaining air quality reading around the first vehicle at the time
10 of acquiring of the acquired image; and a transtoitting module for transmitting the
acquired image and the obtained air quality reading to the cloud server if the obtained
air quality reading is larger than an air quality reading threshold.
In a fifth aspect, the classifying module 404 may inchude: an second obtaining
module for obtaining values of a plurality of parameters from the acquired image,
15 wherein the plurality of parameters are input parameters of the trained machine
learning model; and a perforruing wodule for performing classifving of the acquired
image by inputting the values of the plurality of parameters into the input parameters
of the trained machine learning model.
In a sixth aspect, the phurality of pararmcters may include a vehicle emission level,

20 a vehicle type, a vehicle clean level, and a license plate number.

Fig. 4B illustrates a schematic diagram of a processing apparatus according to an
embodiment of the present invention. The processing apparatus 450 shown in Fig. 4B
may be nuoplemented in software, hardware or a combination of software and

25 hardware. The processing apparatus 450 may install in the cloud server 80 for
example.

As shown in Fig. 4B, the processing apparatus 450 may include a re-training
module 452 and a transmitting module 454. The re-training module 452 is configured
for re-training a trained machine learning model by using sample tmages inchading

30 environments stored in a sample image database to obfain an updated machine

12
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learning model, wherein the trained machine learning model is used to classify an

image into a first type tmage indicating no air pollution or a second type image

indicating air pollution, and the sample images include first type images indicating no

air pollution and second type images indicating air pollution. The transmitting module
s 454 1s configured for transmitting the updated machine learning model to vehicles.

In a first aspect, the processing apparatus 450 may further include: a receiving
moduole for receiving, from any vehicle of the vehicles, an image including an
environment ahead of the any vehicle and an air quality rcading around the any
vehicle; and a storing module for storing, in the sample image database, the received

10 tmage in association with the received air guality reading.

In a sccond aspect, the re-training module 452 may include: an obtaining module
for obtaining values of a plurality of parameters from each of the sample tmages to
acquire the values of the plurality of parameters for cach of the sample images,
wherein the plurality of parameters is input parameters of the trained machine

15 fearning model; a weighting module for weighting one or more of the values of the
plurality of parameters for each of the sample images based on an air quality reading
stored in association with each of the sample images; and a performing module for
performing re-training of the trained machine learning model by inputting the values
of the plurality of parameters for cach of the sample images into the input parameters

20 of the trained machine learning model.

In a third aspect, the plurality of parameters may include a vehicle emission level,

a vehicle type, a vehicle clean level, and a license plate number.

Fig. § illustrates a schematic diagram of a control device according to an

25 emnbodiment of the present invention. As shown in Fig. 5, the control device 500 may
inchade a processor 502 and a memory 504. The memory 504 may store exccutable
mnstructions which cause, when executed, the processor 502 to execule operations

included in the method 300.

39 Fig. 6 illustrates a schematic diagram of a c¢loud server according to an

13
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embodiment of the present invention. As shown in Fig. 6, the cloud server 600 may
include a processor 602 and a memory 604. The memory 604 may storc exccutable
instructions which cause, when executed, the processor 602 to execute operations

included in the method 350,

Embodiments of the present invention may provide a machine-readable medium
storing thereon executable instructions which, when executed, cause a machine to

execute the above methods,

Other erabodiments and modifications of this invention will be apparent to those
having ordinary skill in the art upon consideration of the specification and practice of
the invention disclosed herein. The specification and examples given should be
considered exemplary only, and it is contemplated that the appended claims will cover
any other such embodiments or modifications as fall within the true scope of the

tnvention.

14
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CLAIMS

1. A processing method, comprising:

acquiring an image including an cnvironment ahead of a first vehicle;

classifying the acquired image with a trained machine learning model, wherein
the trained machine learning model is used to classify an image into a first type image
indicating no air pollution or a second type image indicating air pollution; and

preventing air poliutants outside the first vehicle from entering into the first

vehicle when the acquired image is classified into the second type image.

2. The method of claim 1, wherein the trained machine learning model is

recetved from a cloud server,

3. The method of claim 1, wherein the preventing air pollutants outside the first
vehicle from entering into the first vehicle comprising:
switching an air intake of an air condition system of the first vehicle into an inner

foop air intake.

4. The method of claim 2, wherein further comprising:
receiving a updated machine learning model from the cloud server; and
replacing the trained machine learning model with the updated machine learning

model.

5. The method of claim 2, wherein further comprising:

obtaining air quality reading around the first vehicle at the time of acquiring of
the acquired image; and

transmitting the acquired image and the obtained air quality reading to the cloud

server if the obtained air quality reading is larger than an air quality reading threshold.

15



WO 2019/127085 PCT/CN2017/118946

6. The method of claim 1, wherein the classifying the acquired image with the
trained machine learning model comprising:

obtaining values of a plurality of parameters from the acquired tmage, wherein
the plurality of parameters are input parameters of the trained machine learning model;
and

performing classifying of the acquired image by inputting the values of the
plurality of parameters into the inpul paramciers of the trained wachine learning

model.

7. The method of claim 6, wherein the plurality of paramcters comprising: a
vehicle cmission level, a vehicle type, a vehicle clean level, and a license plate

number,

8. A processing method, comprising;

re-training a trained machine learning model by using sample images including
environments stored in a sample image database to obtain an updated machine
learning model, wherein the trained machine learning model is used to classify an
image into a first type image indicating no air pollution or a second type image
indicating air pollution, and the sample images include first type images indicating no
air poliution and second type tmages indicating air pollution; and

transmitting the updated machine learning model to vehicles.

9. The method of claim 8, wherein further comprising:

receiving, from any vehicle of the vehicles, an image including an environrent
ahead of the any vehicle and an air quality reading around the any vehicle; and

storing, in the sample image database, the received image in association with the

received air quality reading.

10. The method of claim 8, wherein the re-training a trained machine learning

model comprising:

16



WO 2019/127085 PCT/CN2017/118946

obtaining values of a plurality of parameters from cach of the sample tmages to
acquire the values of the plurality of paramcters for cach of the sample images,
wherein the plurality of parameters is input parameters of the trained machine
learning model;

weighting one or more of the values of the plurality of pararcters for cach of the
sample images based on an air quality reading stored in association with each of the
sample images; and

performing re-training of the trained machine learning model by inputting the
values of the plurality of parameters for each of the sample images into the input

parameters of the trained machine learning model.

11. The method of claim 10, wherein the plurality of parameters comprising: a
vehicle emission level, a vehicle type, a vehicle clean level, and a license plate

number,

12. A processing apparatus, comprising:

an acguiring module for acquiring an image including an environment ahead of a
first vehicle:

a classitying module for classifying the acquired image with a trained machine
fearning model, wherein the trained machine learning model is used to classify an
image into a first type image indicating no air pollution or a second type image
indicating air polhution; and

a preventing module for preventing air pollutants outside the first vehicle from
entering into the first vehicle when the acquired fmage 1s classified into the second

type image.

13, The processing apparatus of claim 12, wherein the trained machine learning

model is received from a cloud server,

14. The processing apparatus of claim 12, wherein the preventing module is
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further configured for:
switching an air intake of an air condition system of the first vehicle into an inner

loop air intake.

15, The processing apparatus of claim 13, wherein further comprising:

a receiving module for receiving a updated machine learning model from the
cloud server; and

a replacing module for replacing the trained machine lcarning model with the

updated machine learning model.

16. The processing apparatus of claim 13, wherein further comprising:

an first obtaining module for obtaining air quality reading around the first vehicle
at the time of acquiring of the acquired image; and

a transmitting module for transmitting the acquired image and the obtained air
guality reading to the cloud server if the obtained air quality reading is larger than an

air quality reading threshold.

17. The processing apparatus of claim 12, wherein the classifying module
comprising:

an sccond obtaining module for obtaining values of a plurality of parameters
from the acquired image, wherein the plurality of parameters are input parameters of
the trained machine learning model; and

a performing module for performing classifying of the acquired image by
inputting the values of the plurality of parameters into the input paramciers of the

trained machine lcarning model.

18. The processing apparatus of claim 17, wherein the plurality of parameters

comprising: a vehicle cmission level, a vehicle type, a vchicle clean level, and a

license plate number.
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19. A processing apparatus, comprising:

a re-training module for re-training a trained machine learning model by using
sample images including environments stored in a sample image database to obtain an
updated machine learning model, wherein the trained machine learning model is used
to classify an image into a first type image indicating no air pollution or a second type
image indicating air pollution, and the sample images include first type images
indicating vo air pollution and second type timages indicating air pollution; and

a transmitting module for transmitting the updated machine learning model to

vehicles,

20. The processing apparatas of claim 19, wherein further comprising:

a receiving module for recetving, from any vehicle of the vehicles, an image
including an environment ahead of the any vehicle and an air guality reading around
the any vehicle; and

a storing module for storing, in the sample image database, the received image in

association with the received air quality reading,

21. The processing apparatus of claim 19, wherein the re-training module
comprising:

an obtaining module for obtaining values of a phurality of parameters from cach
of the sample images to acquire the values of the plarality of parameters for cach of
the sample images, wherein the plorality of parameters is input parameters of the
trained machine learning model;

a weighting module for weighting one or more of the values of the plurality of
parameters for each of the sample images based on an air guality reading stored in
association with each of the sample images; and

a performing modale for performing re-training of the trained machine learning
model by inputting the values of the plurality of parameters for cach of the sample

images into the input parameters of the trained machine learning model.
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22. The processing apparatus of claim 21, wherein the plurality of parameters
comprising: a vehicle emission level, a vehicle type, a vehicle clean level, and a

license plate number.

23. A control device, comprising:
a processor; and
a memory for storing executable instructions which cause, when executed, the

processor to execute operations included in the method of any of claims 1-7.

24. A cloud server, comprising:
a processor; and
a memory for storing executable instructions which cause, when executed, the

processor to execute operations included in the method of any of claims 8-11.

25. A wmachine readable medium having thereon executable instructions for

causing, when executed, a machine to execute operations included in the method of

any of claims 1-11.
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