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ARTICLE DAMAGE EVALUATION METHOD AND
APPARATUS

TECHNICAL FIELD

[0001] One or more implementations of the present specification relate to the field
of computer technologies, and in particular, to article damage evaluation methods and

apparatuses.

BACKGROUND

[0002] In the insurance industry, when a user claims for compensation for damage
to an article, an insurance company needs to evaluate a degree of damage to the article,
so as to determine a list of items that need to be repaired and an amount of
compensation. At present, there are mainly two evaluation methods. A first method is
that an adjuster from the insurance company or a third-party evaluation institution
conducts on-site evaluation of the damaged article. A second method is that the user
photographs the damaged article under the guidance of personnel from the insurance
company, and transmits photos to the insurance company over a network, and then a
damage evaluator conducts remote damage evaluation based on the photos.

[0003] Therefore, there is a need to provide a more efficient article damage

evaluation solution.

SUMMARY

[0004] One or more implementations of the present specification provide article
damage evaluation methods and apparatuses, so as to automatically evaluate a damage
degree of an article.

[0005] According to a first aspect, an article damage evaluation method is provided,
including the following: detecting, by a mobile terminal, whether a photographing
device is in a photographing state; when detecting that the photographing device is in
the photographing state, determining a photographing area of the photographing
device for an article, where the photographing area covers a damaged part of the

article, and acquiring a photographed image corresponding to the photographing area;
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emitting multiple infrared rays to the photographing area of the article, so as to
determine surface structure information and surface material information of the
damaged part of the article; inputting the photographed image, the surface structure
information, and the surface material information into a predetermined damage
evaluation model; and outputting a damage degree of the damaged part of the article.
[0006] According to a second aspect, an article damage evaluation apparatus is
provided, including the following: a detection unit, configured to detect whether a
photographing device is in a photographing state; a determining unit, configured to:
when the detection unit detects that the photographing device is in the photographing
state, determine a photographing area of the photographing device for an article,
where the photographing area covers a damaged part of the article, and acquire a
photographed image corresponding to the photographing area; a communications unit,
configured to emit multiple infrared rays to the photographing area, determined by the
determining unit, of the article, so as to determine surface structure information and
surface material information of the damaged part of the article; an inputting unit,
configured to input the photographed image, the surface structure information, and the
surface material information into a predetermined damage evaluation model; and an
outputting unit, configured to output a damage degree of the damaged part of the
article.

[0007] In the article damage evaluation methods and apparatuses provided in one
or more implementations of the present specification, when detecting that a
photographing device is in a photographing state, a mobile terminal determines a
photographing area of the photographing device for an article, and acquires a
photographed image corresponding to the photographing area; emits multiple infrared
rays to the photographing area of the article, so as to determine surface structure
information and surface material information of the damaged part of the article; inputs
the photographed image, the surface structure information, and the surface material
information into a predetermined damage evaluation model; and outputs a damage
degree of the damaged part of the article. As such, the damage degree of the article

can be automatically evaluated.

BRIEF DESCRIPTION OF DRAWINGS

[0008] To describe the technical solutions in the implementations of the present
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specification more clearly, the following briefly describes the accompanying drawings
needed for describing the implementations. Clearly, the accompanying drawings in
the following description show merely some implementations of the present
specification, and a person of ordinary skill in the art can still derive other drawings
from these accompanying drawings without creative efforts.

[0009] FIG. 1 is a schematic diagram illustrating an application scenario of an
article damage evaluation method, according to an implementation of the present
specification;

[0010] FIG. 2 is a flowchart illustrating an article damage evaluation method,
according to an implementation of the present specification;

[0011] FIG. 3 is a schematic diagram illustrating a process of determining a surface
undulation diagram, according to the present specification;

[0012] FIG. 4 is a schematic diagram illustrating a process of determining a surface
material diagram, according to the present specification;

[0013] FIG. 5 is a schematic diagram illustrating an article damage evaluation
process, according to the present specification; and

[0014] FIG. 6 is a schematic diagram illustrating an article damage evaluation

apparatus, according to an implementation of the present specification.

DESCRIPTION OF IMPLEMENTATIONS

[0015] The following describes the solutions provided in the present specification
with reference to the accompanying drawings.

[0016] An article damage evaluation method provided in an implementation of the
present specification can be applied to a scenario shown in FIG. 1. For example, a
mobile terminal in FIG. 1 can be a mobile phone, a tablet computer, etc., and can
include a photographing device. In addition, the mobile terminal can further include
multiple groups of infrared emitters and multiple groups of receiving sensors. The
infrared emitter can emit infrared rays, the receiving sensor can receive infrared rays
from the infrared emitter and sense temperatures of the received infrared rays. For
example, the article in FIG. 1 can be a bicycle or a car.

[0017] It is worthwhile to note that, in FIG. 1, the photographing device of the
mobile terminal can operate simultaneously with the infrared emitter and/or the

receiving sensor. When photographing the damaged part of the article, the mobile
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terminal can start multiple groups of infrared emitters to emit multiple infrared rays to
the photographing area of the article, so as to determine surface structure information
(also referred to as depth information) and surface material information of the
damaged part of the article. Then, the mobile terminal can input the photographed
image (visual information), the surface structure information, and the surface material
information into the predetermined damage evaluation model, so as to output the
damage degree of the damaged part of the article. Thus, efficiency of detecting the
damage degree of the article can be improved, and accuracy of the detected damage
degree can also be improved.

[0018] FIG. 2 is a flowchart illustrating an article damage evaluation method,
according to an implementation of the present specification. The method can be
performed by the mobile terminal in FIG. 1. As shown in FIG. 2, the method can
include the following:

[0019] Step S210: A mobile terminal detects whether a photographing device is in a
photographing state.

[0020] For example, the mobile terminal is a mobile phone, and the photographing
device here can be a camera built in the mobile phone.

[0021] Step S220: When detecting that the photographing device is in the
photographing state, determine a photographing area of the photographing device for
an article, and acquire a photographed image corresponding to the photographing
area.

[0022] In some implementations, the previously described photographing area can
be determined based on a field of view as displayed by a viewfinder of the
photographing device after successfully focusing the article. It can be understood that,
when the user uses the mobile terminal to photograph a damaged part of the article,
the previously described field of view can cover the damaged part of the article, so
that the determined photographing area can cover the damaged part of the article.
[0023] It can be understood that, when the photographing area covers the damaged
part of the article, the photographed image corresponding to the photographing area is
a photo obtained by photographing the damaged part of the article.

[0024] Step S230: Emit multiple infrared rays to the photographing area of the
article, so as to determine surface structure information and surface material
information of the damaged part of the article.

[0025] In some implementations, the process of determining the surface structure
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information can be as follows: The mobile terminal uses multiple groups of infrared
emitters to emit multiple infrared rays to the photographing area of the article, and
records an emitting time and an emitting speed of each infrared ray. Then, the mobile
terminal uses multiple groups of receiving sensors to receive multiple infrared rays
that are returned by the article after receiving the multiple infrared rays, and records a
receiving time of each returned infrared ray. Finally, multiple different distances
between the mobile terminal and the damaged part can be determined based on the
recorded multiple emitting times, multiple emitting speeds, and multiple receiving
times. Based on the multiple different distances, a three-dimensional structure of the
damaged part can be obtained, i.e., the surface structure information of the damaged
part of the article can be determined.

[0026] After determining the surface structure information, the mobile terminal can
determine a surface undulation diagram of the damaged part. It can be understood that,
whether there is deformation on the surface of the damaged part can be determined
based on the determined surface undulation diagram.

[0027] For example, the process of determining the surface undulation diagram can
be shown in FIG. 3. In FIG. 3, the mobile terminal can further include a conversion
unit. The conversion unit is configured to convert the received infrared signal into a
digital signal so that the computer can process the signal. As can be seen from FIG. 3,
the finally determined surface undulation diagram can be three-dimensional, thus
facilitating the determining of the damage degree of the damaged part.

[0028] Certainly, in practice, when the mobile terminal further includes a depth of
field camera or a binocular camera, the surface structure information can be further
corrected with reference to an image acquired by the depth of field camera or the
binocular camera. Thus, accuracy of determining the damage degree of the damaged
part can be improved.

[0029] The process of determining the surface structure information is described
previously. The process of determining the surface material information can be as
follows: The mobile terminal uses multiple groups of infrared emitters to emit
multiple infrared rays to the photographing area of the article. Then, the mobile
terminal uses multiple groups of receiving sensors to receive multiple infrared rays
that are returned by the article after receiving the multiple infrared rays, and records a
receiving temperature of each returned infrared ray. Finally, the surface material

information of the damaged part can be determined based on the recorded multiple
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receiving temperatures. The principle of the determination process is that the
temperatures of the infrared rays returned by different materials are different.

[0030] After determining the surface material information, the mobile terminal can
determine a surface material diagram of the damaged part. It can be understood that, it
can be determined, based on the determined surface material diagram, whether there
is paint peeling, dust coverage, metal layer exposure, etc. on the damaged part.

[0031] For example, the process of determining the surface material diagram can
be shown in FIG. 4. In FIG. 4, the mobile terminal can further include a conversion
unit (same as previous description).

[0032] It can be understood that, the process of determining the surface structure
information and the process of determining the surface material information can be
performed separately or simultaneously, which is not limited in the present
specification.

[0033] Step S240: Input the photographed image, the surface structure information,
and the surface material information into a predetermined damage evaluation model.
[0034] Step S250: Output the damage degree of the damaged part of the article.
[0035] The damage evaluation model here can be obtained based on photographed
images, surface structure information, surface material information, and deep learning
training algorithms of damaged parts of multiple sample articles. Multiple sample
articles can be collected in advance, and are labeled with sample labels (e.g., minor
damage, moderate damage, severe damage, etc.). Then, the damaged part of the
sample article is photographed, and the surface structure information and the surface
material information of the damaged part are obtained (the obtaining process is the
same as previous description). Finally, a deep neural network is trained based on the
sample labels of the sample articles, the photographed images, the surface structure
information, and the surface material information of the damaged parts, to obtain a
trained damage evaluation model. Model training based on sample data belongs to the
conventional technology, and is omitted here for simplicity.

[0036] It is worthwhile to note that, when the deep neural network is a
convolutional neural network, the damage evaluation model obtained through training
can include one or more convolutional layers, one or more pooling layers, and one or
more fully connected layers.

[0037] For example, the photographed image, the surface structure information,

and the surface material information are input into the damage evaluation model
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obtained through training based on the convolutional neural network, to identify the
damage degree of the damaged part, as shown in FIG. 5.

[0038] For example, the damage degree that’s finally output in the present
implementation can be minor damage (including slight deformation, paint peeling,
etc.), moderate damage, severe damage, etc. Certainly, in practice, the damage degree
can also be other information used to indicate the damage degree, which is not limited
in the present specification.

[0039] In conclusion, the solutions provided in the implementations of the present
specification have the following advantages:

[0040] (1) The accuracy of identifying deformation can be improved with reference
to the surface structure information and the photographed image of the damaged part
of the article.

[0041] (2) Visual interfering factors such as light reflection, inverted image, dust
stain, etc. can be corrected by using the surface material information and the surface
structure information of the damaged part, so as to prevent the deep neural network
from misidentifying the visual interfering factors as damage.

[0042] (3) The damage degree is determined more accurately, particularly for the
damage such as slight deformation or paint peeling, so as to increase the accuracy to
an extent that cannot be achieved by using visual information only.

[0043] In a word, in the present solution, when damage evaluation is performed on
the damaged part of the article, both the image of the damaged part and the surface
structure information and surface material information of the damaged part are
considered, thus providing more complete damage evaluation capability. In addition,
in the present solution, the mobile terminal automatically performs damage evaluation
on the damaged part, thus significantly reducing experience needs of damage
evaluation, providing a fair and objective evaluation result, increasing difficulty of
cheating and falsification, and enabling the user to personally provide an accurate and
reliable evaluation result so that costs for on-site manual inspection of the insurance
company are reduced.

[0044] Corresponding to the previously described article damage evaluation
method, an implementation of the present specification further provides an article
damage evaluation apparatus. As shown in FIG. 6, the apparatus includes the
following: a detection unit 601, configured to detect whether a photographing device

is in a photographing state; a determining unit 602, configured to: when the detection
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unit 601 detects that the photographing device is in the photographing state, determine
a photographing area of the photographing device for an article, where the
photographing area covers a damaged part of the article, and acquire a photographed
image corresponding to the photographing area; a communications unit 603,
configured to emit multiple infrared rays to the photographing area, determined by the
determining unit 602, of the article, so as to determine surface structure information
and surface material information of the damaged part of the article, where the
communications unit 603 can include multiple groups of infrared emitters and
multiple groups of receiving sensors corresponding to the multiple groups of infrared
emitters; an inputting unit 604, configured to input the photographed image, the
surface structure information, and the surface material information into a
predetermined damage evaluation model; and an outputting unit 605, configured to
output a damage degree of the damaged part of the article.

[0045] Optionally, the communications unit 603 can be configured to: emit
multiple infrared rays to the photographing area of the article, and record an emitting
time and an emitting speed; receive multiple infrared rays returned by the article after
receiving the multiple infrared rays, and record a receiving time and a receiving
temperature; determine the surface structure information of the damaged part of the
article, based on the emitting time, the emitting speed, and the receiving time; and
determine the surface material information of the damaged part of the article, based
on the receiving temperature.

[0046] Optionally, the apparatus can further include the following: an acquisition
unit 606, configured to acquire a target image of the article, by using a depth of field
camera or a binocular camera; and a correction unit 607, configured to correct the
surface structure information based on the target image acquired by the acquisition
unit 606, to obtain the corrected surface structure information.

[0047] The inputting unit 604 can be configured to: input the photographed image,
the corrected surface structure information, and the surface material information into
the predetermined damage evaluation model.

[0048] The damage evaluation model can be obtained based on photographed
images, surface structure information, surface material information, and deep neural
networks of damaged parts of multiple sample articles.

[0049] The functions of the functional modules of the apparatus in the previous

implementation of the present specification can be implemented by using the steps of
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the previous method implementation. Therefore, a specific working process of the
apparatus provided in an implementation of the present specification is omitted here
for simplicity.

[0050] In an article damage evaluation apparatus provided in an implementation of
the present specification, a detection unit 601 detects whether a photographing device
is in a photographing state. When detecting that the photographing device is in the
photographing state, a determining unit 602 determines a photographing area of the
photographing device for an article, and acquires a photographed image
corresponding to the photographing area. A communications unit 603 emits multiple
infrared rays to the photographing area of the article, so as to determine surface
structure information and surface material information of the damaged part of the
article. An inputting unit 604 inputs the photographed image, the surface structure
information, and the surface material information into a predetermined damage
evaluation model. An outputting unit 605 outputs a damage degree of the damaged
part of the article. As such, the damage degree of the article can be automatically
evaluated.

[0051] The article damage evaluation apparatus provided in the implementations of
the present specification can be a module or unit of the mobile terminal in FIG. 1.
[0052] A person skilled in the art should be aware that in the previously described
one or more examples, functions described in the present specification can be
implemented by hardware, software, firmware, or any combination thereof. When
being implemented by using software, these functions can be stored in a
computer-readable medium or transmitted as one or more instructions or code in the
computer-readable medium.

[0053] The objectives, technical solutions, and beneficial effects of the present
specification are further described in detail in the previously described specific
implementations. It should be understood that the previous descriptions are merely
specific implementations of the present specification, but are not intended to limit the
protection scope of the present specification. Any modification, equivalent
replacement, or improvement made based on the technical solutions of the present

specification shall fall within the protection scope of the present specification.



10

15

20

25

30

CLAIMS

What is claimed is:

1. An article damage evaluation method, comprising:

detecting, by a mobile terminal, whether a photographing device is in a
photographing state;

when detecting that the photographing device is in the photographing state,
determining a photographing area of the photographing device for an article, wherein
the photographing area covers a damaged part of the article, and acquiring a
photographed image corresponding to the photographing area;

emitting multiple infrared rays to the photographing area of the article, so as to
determine surface structure information and surface material information of the
damaged part of the article;

inputting the photographed image, the surface structure information, and the
surface material information into a predetermined damage evaluation model; and

outputting a damage degree of the damaged part of the article.

2. The method according to claim 1, wherein the emitting multiple infrared rays
to the photographing area of the article, so as to determine surface structure
information and surface material information of the damaged part of the article
comprises:

emitting multiple infrared rays to the photographing area of the article, and
recording an emitting time and an emitting speed;

receiving multiple infrared rays returned by the article after receiving the
multiple infrared rays, and recording a receiving time and a receiving temperature;

determining the surface structure information of the damaged part of the article,
based on the emitting time, the emitting speed, and the receiving time; and

determining the surface material information of the damaged part of the article,
based on the receiving temperature.

3. The method according to claim 2, wherein the method further comprises:

acquiring a target image of the article, by using a depth of field camera or a
binocular camera; and

correcting the surface structure information based on the target image, to obtain
the corrected surface structure information; and

the inputting the photographed image, the surface structure information, and the
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surface material information into a predetermined damage evaluation model
comprises:

inputting the photographed image, the corrected surface structure information,
and the surface material information into the predetermined damage evaluation model.

4. The method according to claim 2, wherein the mobile terminal emits the
multiple infrared rays by using multiple groups of infrared emitters; the mobile
terminal receives the returned multiple infrared rays by using multiple groups of
receiving sensors corresponding to the multiple groups of infrared emitters.

5. The method according to any one of claims 1 to 4, wherein the damage
evaluation model is obtained based on photographed images, surface structure
information, surface material information, and deep neural networks of damaged parts
of multiple sample articles.

6. An article damage evaluation apparatus, comprising:

a detection unit, configured to detect whether a photographing device is in a
photographing state;

a determining unit, configured to: when the detection unit detects that the
photographing device is in the photographing state, determine a photographing area of
the photographing device for an article, wherein the photographing area covers a
damaged part of the article, and acquire a photographed image corresponding to the
photographing area;

a communications unit, configured to emit multiple infrared rays to the
photographing area, determined by the determining unit, of the article, so as to
determine surface structure information and surface material information of the
damaged part of the article;

an inputting unit, configured to input the photographed image, the surface
structure information, and the surface material information into a predetermined
damage evaluation model; and

an outputting unit, configured to output a damage degree of the damaged part of
the article.

7. The apparatus according to claim 6, wherein the communications unit is
configured to:

emit multiple infrared rays to the photographing area of the article, and record an
emitting time and an emitting speed;

receive multiple infrared rays returned by the article after receiving the multiple
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infrared rays, and record a receiving time and a receiving temperature;

determine the surface structure information of the damaged part of the article,
based on the emitting time, the emitting speed, and the receiving time; and

determine the surface material information of the damaged part of the article,
based on the receiving temperature.

8. The apparatus according to claim 7, further comprising:

an acquisition unit, configured to acquire a target image of the article, by using a
depth of field camera or a binocular camera; and

a correction unit, configured to correct the surface structure information based on
the target image acquired by the acquisition unit, to obtain the corrected surface
structure information; and

the inputting unit is configured to:

input the photographed image, the corrected surface structure information, and
the surface material information into the predetermined damage evaluation model.

9. The apparatus according to claim 7, wherein the communications unit
comprises multiple groups of infrared emitters and multiple groups of receiving
sensors corresponding to the multiple groups of infrared emitters.

10. The apparatus according to any one of claims 6 to 9, wherein the damage
evaluation model is obtained based on photographed images, surface structure
information, surface material information, and deep neural networks of damaged parts

of multiple sample articles.
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