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METHOD AND APPARATUS FOR IDENTIFYING A DAMAGED PART OF A VEHICLE,
SERVER, CLIENT AND SYSTEM

TECHNICAL FIELD

[01] The embodiments of the present description relate to the technical field of computer data

processing, more particularly, to method and apparatus for identifying adamaged part of avehicle,

aserver, aclient and system.

BACKGROUND

[02] Motor vehicle insurance (or car insurance for short) refers to atype of commercial insurance that

isliablefor compensation for personal damage or property damage caused by a natural disaster or
accident on a motor vehicle. With the development of economy, the number of motor vehicles
continues to increase. At present, car insurance has become one of the largest types of insurance

in China’s property insurance business.

[03] When an insured vehicle is involved in a traffic accident, an insurance company usually first

investigates and assesses the losses at the scene. The vehicle loss assessment involves various
aspects of technology and benefits such as subsequent repair and evaluation, which is a very
important procedure in the entire car insurance service. With the development of technology and
the business development requirements such as fast loss assessment and claims settlement,
currently, inthe event of acar accident, the way of remote survey and |oss assessment is becoming
more and more common. In this way, the insurance companies (loss assessment personnel,
surveyors, or Al loss assessment systems) determine the extent and degree of damage to the
vehiclesin accident by means of vehicle damage photos taken by the owners of the vehicles at the
scene using their mobile phones (or other terminal devices), and then determine the repair plan,
evaluate the damage, etc. Due to inadequate car insurance knowledge or limited photography skill

of owners of accident vehicles, insurance companies often fail to identify damaged parts, or
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produce alarge number of redundant invalid photos, when using the vehicle damage photos taken
by the vehicle owners using their mobile phones at the scene, thereby affecting the efficiency and

accuracy of the loss assessment process.

[04] Therefore, thereis an urgent need in the industry for a solution that can identify damaged partsin

an image more accurately.

SUMMARY

[05] An object of the embodiments of the present description is to provide a method and an apparatus
for identifying a damaged part of avehicle, aserver, aclient and a system, which enables assisted
locating of the damage |ocation by identifying the relative positions of the vehicle features and the
mark delineated by the user in the image, thereby improving the accuracy and processing
efficiency of identifying a damaged part in loss assessment, and greatly improving the user

experience.

[06] The method and apparatus for identifying a damaged part of a vehicle, server, client and system

as provided in the embodiments of the present description are implemented as follows:
[07] A method for identifying a damaged part of avehicle, comprising the steps of:
[08] acquiring, by a client, a captured image of the vehicle;

[09] determining, by the client, a damaged area based on an act of marking a damage location in the

captured image, thereby forming a marked image;
[10] sending, by the client, the marked image to a server;

[11]identifying, by the server, feature partsin the marked image, and determining arelative positional
relationship between the feature parts and the damaged area based on the position of the feature

part and the damaged area in the marked image;

[12] matching, by the server, the relative positiona relationship in afeature correspondence library to

obtain a corresponding related part; and
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[13] determining, by the server, a damaged part in the captured image based on the related part.
[14] A method for identifying a damaged part of avehicle, comprising the steps of:

[15] receiving a marked image uploaded by a client, the marked image including a damaged area
determined based on an act of marking a damage location in a captured image;

[16]identifying a feature part in the marked image, and determining a relative positional relationship
between the feature parts and the damaged area based on the position of the feature part and the

damaged area in the marked image;

[17]matching the relative positional relationship in a feature correspondence library to obtain a
corresponding related part; and

[18] determining a damaged part in the captured image based on the related part.
[19] A method for identifying a damaged part of avehicle, comprising the steps of:
[20] acquiring a captured image of the vehicle;

[21] determining a damaged area based on an act of marking damage location in the captured image,
thereby forming a marked image; and

[22] sending the marked image to a server, so that the server identifies a damaged part based on a
relative positional relationship between the damaged area and feature parts in the marked image.

[23] A method for identifying a damaged part of avehicle, comprising:
[24] acquiring, by aclient, a captured image of the vehicle and sending the captured image to a server;

[25]identifying, by the server, a first damage location in the captured image, and marking the first
damage location in the captured image, thereby generating a marked image;

[26] sending, by the server, the marked image to the client;
[27]displaying, by the client, mark information of the first damage location in the marked image;

[28] confirming, by the client, a vehicle damage location based on received interaction, the vehicle

damage location including the first damage location;
3



10

15

20

[29] sending, by the client, an auxiliary damage image of which the vehicle damage location has been

confirmed to the server

[30]identifying, by the server, at least one feature part included in the auxiliary damage image, after

receiving the auxiliary damage image;

[31] determining, by the server, a relative positional relationship between the feature part and the

vehicle damage location in the auxiliary damage image;

[32] matching, by the server, the relative positiona relationship in afeature correspondence library to
obtain a corresponding related part; and

[33] determining, by the server, a damaged part in the captured image based on the related part.
[34] A method for identifying a damaged part of avehicle, comprising the steps of:

[35] acquiring a captured image uploaded by aclient, identifying afirst damage location in the captured
image, and marking the first damage location in the captured image, thereby generating a marked

image;
[36] sending the marked image to the client;

[37] receiving an auxiliary damage image returned from the client, identifying at |east one feature parts
included in the auxiliary damage image, the auxiliary damage image including image information

formed by confirming a vehicle damage location in the marked image based on an interaction;

[38] determining a relative positional relationship between the feature parts and the vehicle damage

location in the auxiliary damage image; and

[39] matching the relative positional relationship in a feature correspondence library to obtain a
corresponding related part, and determining the damaged part in the captured image based on the
related part.

[40] A method for identifying a damaged part of avehicle, comprising the steps of:

[41] acquiring a captured image of the vehicle and sending the captured image to a server;
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[42] receiving amarked image returned from the server, the marked image including imageinformation

generated by marking an identified first damage location in the captured image;
[43] displaying mark information for marking the first damage location in the marked image;

[44] confirming a vehicle damage |ocation based on received interaction, the vehicle damage location

including the first damage location; and

[45] sending an auxiliary damage image of which the vehicle damage location has been confirmed to

the server.
[46] A method for identifying a damaged part of avehicle, comprising the steps of:
[47] acquiring a captured image of the vehicle;

[48] determining a damaged area based on an act of marking damage location in the captured image,
thereby forming a marked image;

[49]identifying feature parts in the marked image, and determining a relative positional relationship
between the feature parts and the damaged area based on the positions of the feature parts and the

damaged areain the marked image;

[50] matching the relative positional relationship in a feature correspondence library to obtain a
corresponding related part; and

[51] determining a damaged part in the captured image based on the related part.
[52] A method for identifying a damaged part of avehicle, comprising the steps of:

[53] acquiring a captured image of the vehicle, identifying afirst damage location in the captured image,
and marking the first damage location in the captured image, thereby generating a marked image;

[54] displaying mark information of the first damage location in the marked image;

[55] confirming a vehicle damage location based on received interaction to form an auxiliary damage

image, the vehicle damage location including the first damage location;

[56]identifying at |east one feature part included in the auxiliary damage image; determining arelative

5
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positional relationship between the feature part and the vehicle damage location in the auxiliary

damage image; and

[57] matching the relative positional relationship in a feature correspondence library to obtain a
corresponding related part, and determining the damaged part in the captured image based on the
related part.

[58] An apparatus for identifying a damaged part of avehicle, comprising:

[59] areceiving modulefor receiving amarked image uploaded by aclient, the marked image including

adamaged area determined based on an act of marking damage location in a captured image;

[60] a positiona relationship determining module for identifying feature parts in the marked image,
and determining arelative positional relationship between the feature parts and the damaged area
based on the positions of the feature parts and the damaged areain the marked image;

[61] a matching module for matching the relative positional relationship in a feature correspondence

library to obtain a corresponding related part; and

[62] a part identifying module for determining a damaged part in the captured image based on the
related part.

[63] An apparatus for identifying a damaged part of avehicle, comprising:
[64] an image acquiring module for acquiring a captured image of the vehicle;

[65] alocation marking module for determining a damaged area based on an act of marking a damage

location in the captured image, to form a marked image;

[66] an image sending modul e for sending the marked imageto aserver, to enable said server to identify
the damaged part based on arelative positional relationship between the damaged area and feature

parts in the marked image.
[67] An apparatus for identifying a damaged part of avehicle, comprising:

[68] an image marking module for acquiring a captured image uploaded by a client, identifying afirst

damage location in the captured image, and marking the first damage location in the captured
6
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image, thereby generating a marked image;
[69] a mark sending module for sending the marked image to the client;

[70] an auxiliary interacting module for receiving an auxiliary damage image returned from the client,
identifying at least one feature part included in the auxiliary damage image, the auxiliary damage
imageincluding imageinformation formed by confirming avehicle damagelocation in the marked

image based on an interaction;

[71]a position determining module for determining a relative positional relationship between the

feature part and the vehicle damage location in the auxiliary damage image; and

[72]a part identifying module for matching the relative positional relationship in a feature
correspondence library to obtain a corresponding related part, and determining the damaged part
in the captured image based on the related part.

[73] An apparatus for identifying a damaged part of avehicle, comprising:

[74]a first image sending module for acquiring a captured image of the vehicle and sending the

captured image to a server;

[75] amark receiving module for receiving amarked image returned from the server, the marked image
including image information generated by marking an identified first damage location in the

captured image;

[76] a mark displaying module for displaying mark information for marking the first damage location

in the marked image;

[77] adamage | ocation confirming module for confirming a vehicle damage location based on received

interaction, the vehicle damage location including the first damage location; and

[78] a second image sending module for sending an auxiliary damage image of which the vehicle

damage location has been confirmed to the server.

[79] A server comprising a processor and a memory for storing instructions which are executable by

the processor, wherein upon execution of the instructions, the processor is configured to:

7
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[80]receive a marked image uploaded by a client, the marked image including a damaged area
determined based on an act of marking a damage location in a captured image;

[81]identify feature partsin the marked image, and determine arelative positional rel ationship between
the feature parts and the damaged area based on the positions of the feature parts and the damaged

areain the marked image;

[82] match the relative positional relationship in a feature correspondence library to obtain a
corresponding related part; and

[83] determine a damaged part in the captured image based on the related part.

[84] A client comprising a processor and a memory for storing instructions which are executable by

the processor, wherein upon execution of the instructions, the processor is configured to:
[85] acquire a captured image of avehicle;

[86] determine a damaged area based on an act of marking a damage location in the captured image,

thereby forming a marked image; and

[87] send the marked image to a server, so that the server identifies damaged parts based on arelative

positional relationship between the damaged area and the feature parts in the marked image.

[88] A server comprising a processor and a memory for storing instructions which are executable by

the processor, wherein upon execution of the instructions, the processor is configured to:

[89] acquire a captured image uploaded by a client, identify a first damage location in the captured
image, and mark the first damage location in the captured image, thereby generating a marked

image,
[90] send the marked image to the client;

[91] receive an auxiliary damage image returned from the client, identify at least one feature part
included in the auxiliary damage image, the auxiliary damage image including image information

formed by confirming a vehicle damage location in the marked image based on an interaction;

[92] determine a relative positional relationship between the feature part and the vehicle damage
8
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location in the auxiliary damage image; and

[93] match the relative positional relationship in a feature correspondence library to obtain a
corresponding related part, and determine the damaged part in the captured image based on the
related part.

[94] A client comprising a processor and a memory for storing instructions which are executable by

the processor, wherein upon execution of the instructions, the processor is configured to:
[95] acquire a captured image of a vehicle and send the captured image to a server;

[96] receive a marked image returned from the server, the marked image including image information

generated by marking an identified first damage location in the captured image;
[97] display mark information for marking the first damage location in the marked image;

[98] confirm a vehicle damage location based on received interaction, the vehicle damage location

including the first damage location; and

[99] send an auxiliary damage image of which the vehicle damage location has been confirmed to the

Server.

[100] An eectronic device comprising a display, a processor and a memory storing instructions
which are executable by the processor, wherein upon execution of the instructions, the processor

is configured to:
[101] acquire acaptured image of avehicle;

[102] determine adamaged areabased on an act of marking adamagelocation to the captured image
on the display, thereby forming a marked image;

[103] identify feature parts in the marked image, and determine a relative positional relationship
between the feature parts and the damaged area based on the positions of the feature parts and the

damaged areain the marked image;

[104] match the relative positional relationship in a feature correspondence library to obtain a
corresponding related part; and
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[105] determine adamaged part in the captured image based on the related part.

[106] An eectronic device comprising a display, a processor and a memory storing instructions
which are executabl e by the processor, wherein upon execution of the instructions, the processor

is configured to:

[107] acquire acaptured image of avehicle, identify afirst damage location in the captured image,
and mark the first damage location in the captured image, thereby generating a marked image;

[108] display, on the display, mark information of the first damage location in the marked image;

[109] confirm avehicle damage location based on received interaction to form an auxiliary damage

image, the vehicle damage location including the first damage location;

[110] identify at least one feature part included in the auxiliary damage image; determine arelative
positional relationship between the feature part and the vehicle damage location in the auxiliary

damage image; and

[111] match the relative positional relationship in a feature correspondence library to obtain a
corresponding related part, and determine the damaged part in the captured image based on the
related part.

[112] A systemforidentifying adamaged part of avehicle comprising afirst client and afirst server,
wherein the first client implements the processing method of any one of the client embodiments
in the application scenario in which the damage location is manually marked by the client and
identified and processed by the server in the present description, the first server implements the
processing method of any one of the server embodiments in the application scenario in which the
damage location is manually marked by the client and identified and processed by the server in

the present description.

[113] A system for identifying a damaged part of avehicle comprising a second client and a second
server, wherein the second client implements the processing method of any one of the client
embodiments in the application scenario in which the client captures an image and the server

identifiesit preliminarily and returnsit to the client for confirmation in the present description, the

10
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second server implements the processing method of any one of the server embodiments in the
application scenario in which the client captures an image and the server identifiesit preliminarily

and returns it to the client for confirmation in the present description.

[114] In the method and apparatus for identifying a damaged part of a vehicle, server, client and

system as provided in the embodiments of the present description, an identifiable vehicle feature
library including aplurality of vehicle parts and afeature correspondence library including relative
positional relationships of these vehicle parts can be established in advance. During the procedure
of capturing images for loss assessment, the user can manually delineate the damage location at
the client. Then, the identifiable vehicle features in the image can be identified, and the relative
positions of the identifiable features and the mark delineated by the user are determined according
to these identifiable features. This relative position is further matched in the feature
correspondence library to determine the damaged part, which enables assisted locating of the
damage location by manua and simple operations by the user at the scene, and assists insurance
companies in locating damaged parts of vehicle, thereby improving the accuracy and processing
efficiency of identifying a damaged part in loss assessment, and greatly improving the user

experience.

BRIEF DESCRIPTION OF DRAWINGS

[115] In order to describe the technical solutions in the embodiments of the present description or

in the prior art more clearly, the accompanying drawings for the embodiments or the prior art will
be briefly introduced in the following. It is apparent that the accompanying drawings described in
the following are merely some examples disclosed in this description, and a person of ordinary
skill in the art can still derive other drawings from these accompanying drawings without creative

efforts.

[116] FIG. 1 is a schematic flowchart of a process according to an embodiment of the method

described in the present description;

[117] FIG. 2isaschematic diagram of auser manually marking adamage location at aclient at the

11
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scene in an implementation scenario of the present description;

[118] FIG. 3isaschematic diagram of aprocedure of determining arelative positional relationship

between feature parts and adamaged areain an implementation scenario of the present description;

[119] FIG. 4isaschematic flowchart of amethod according to another embodiment of the method

provided in the present description;

[120] FIG. 5 is a schematic diagram of a scenario where a user adjusts a first damage location

identified by a server at the scene in an embodiment of the present description;

[121] FIG. 6 isaschematic flowchart of a method for identifying a damaged part of avehicle for a

server provided in the present description;

[122] FIG. 7 isaschematic flowchart of a method for identifying a damaged part of avehicle for a

client provided in the present description;

[123] FIG. 8isaschematic flowchart of another method for identifying adamaged part of avehicle

for aserver provided in the present description;

[124] FIG. 9isaschematic flowchart of another method for identifying adamaged part of avehicle

for aclient provided in the present description;

[125] FIG. 10isaschematic flowchart of aprocess according to another embodiment of the method

provided in the present description;

[126] FIG. 11 isaschematic flowchart of aprocess according to another embodiment of the method

provided in the present description;

[127] FIG. 12 isablock diagram of a hardware structure of a server for identifying a damaged part

of avehiclein an embodiment of the present invention;

[128] FIG. 13 is a schematic module structure diagram of an embodiment of an apparatus for

identifying a damaged part of avehicle, provided in the present description;

[129] FIG. 14 isaschematic module structure diagram of another embodiment of an apparatus for

identifying a damaged part of avehicle, provided in the present description;
12
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[130] FIG. 15 is a schematic module structure diagram of an embodiment of an apparatus for

identifying a damaged part of avehicle, provided in the present description;

[131] FIG. 16 is a schematic module structure diagram of an embodiment of an apparatus for

identifying a damaged part of avehicle, provided in the present description;

[132] FIG. 17 is a schematic module structure diagram of an embodiment of an apparatus for

identifying a damaged part of avehicle, provided in the present description;

[133] FIG. 18 isaschematic structure diagram of an embodiment of a damage location confirming

module provided in the present description;

[134] FIG. 19 isaschematic structure diagram of an embodiment of an electronic device provided

in the present description.

DESCRIPTION OF EMBODIMENTS

[135] Inorder to enable those skilled in the art to better understand the technical solutions disclosed
in the present description, the technical solutions of the embodiments of the present description
will be clearly and completely described in the following with reference to the accompanying
drawings in the embodiments of the present description. It is apparent that the embodiments
described are merely some, rather than all, of the embodiments of the present description. All other
embodiments obtained by those of ordinary skill in the art based on one or more embodi ments of
the present description without creative efforts should fall within the scope of the embodiments of

the present description.

[136] An embodiment provided in the present description can be applied to a client/server system
architecture. The client may include a terminal device, such as a smart phone, a tablet, a smart
wearable device, a photography equipment, etc., with a capturing function (at least including a
photographing function) used by a person at the scene of vehicle damage (may be an owner of
accident vehicle or a personnel of insurance company). The client may have a communication

module, and may communicate with a remote server to implement data transmission with the

13
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server. The server may include a server on the side of insurance company, and in other
implementation scenarios, may also include a server on an intermediate platform, such as a server
of athird-party car insurance server platform that has acommunication link with the server of the
insurance company. The server may include a standalone computer device, and may aso include

aserver cluster composed of severa servers, or a server structure of a distributed system.

[137] In one or more embodiments of the present description, a feature library and a feature

correspondence library may be established in advance. The feature library may be constructed
from a plurality of feature parts of the selected vehicle, for example, it may include left/right
headlights, number plates, door handles, wheels, rearview mirrors, left/right taillights, and thelike.
The feature parts of the feature library may include a single part that composes the vehicle, and
may also include a set of assemblies being a combination of multiple parts, such as a front door
(which may include a door and a door handle). The types of feature part in the feature library
described in some embodiments may allow individual part and sets of assemblies to coexist. For
example, the fender can be feature parts in the feature library, and the fender assembly can aso be
feature parts in the feature library. During subsequent identifying process, one or more of these
features may be captured from images taken by the user, and used as basis of reference for judging

the relative position of the marked damage location on the vehicle.

[138] At the same time, a feature correspondence library may be established, and the feature

correspondence library may include data for positional relationship between vehicle parts, which
are established according to the spatial positions between vehicle parts. In some embodiments of
the present description, the feature correspondence library may be established based on the
aforementioned feature library. Specifically, the feature parts contained in the feature library may
be used as a reference to establish a correspondence therebetween. The correspondence may
include a correspondence between two vehicle parts, for example, the related part between vehicle
partsA and B is P1; it may also include a correspondence between three or more vehicle parts, for
example, therelated part in the area between vehicle parts A, B and CisP2; or, it may also include
a correspondence between a vehicle part and multiple vehicle parts, for example, the related part
at the location of 80% of the distance from vehicle parts A to E, and 40% of the distance from

vehicle parts A to F is P3. In a specific embodiment of the present description, aspecific positiona
14
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relationship data in the feature correspondence library may include a variety of correspondences
characterizing: a related part to which an area between vehicle parts pertains, a related part to
which the area in a specified direction of a vehicle part pertains, and a related part to which an
area of specified proportion between vehicle parts pertains. Of course, in some embodiments, a

part may have different correspondences with respect to different reference parts.

[139] For instance, in a specific example, the feature library may include two headlights, front/rear
door handles, wheel hubs, and other feature parts, then the positional relationship data for the

feature parts established in the feature correspondence library may include the following types:
[140] Thereisa"front bumper" between the two headlights;
[141] Thereisa"rear door" between two door handles,

[142] o, inthe area between the feature parts "front door handle" and "wheel hub”, a"front fender"
islocated at 20%-60% of the distance from the "wheel hub", and a"front door" islocated at 0-40%

of the distance from the "front door handle";

[143] or, a "front face air inlet grille" is located at 20%-80% of the distance between the two
"headlights’, and so on.

[144] Thesefeature parts and the data about the positional rel ationships therebetween can be stored

in the corresponding feature library and feature correspondence library in a certain data format.

[145] Hereinafter, an embodiment of the present description will be described by taking a specific
application scenario as an example. Specifically, FIG. 1isaschematic flowchart of an embodiment
of the method for identifying a damaged part of a vehicle provided in the present description.
Although the present description provides method operation steps or an apparatus structure shown
in the following embodiment or the accompanying drawings, the method or apparatus can include,
based on conventional or non-inventive effort, more operation steps or module units, or fewer
operation steps or module units after combining some operation steps or module units. For those
steps or structures which are not logically causal, the execution order of these steps or the module
structure of the apparatusis not limited to the execution order or the module structure shown in

the embodiments of the present description or the accompanying drawings. When used in an actual
15
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apparatus, server, or termina product, the method or module structure can be executed in a
sequence based on the method or modul e structure shown in the embodiment or the accompanying
drawings, or can be executed in parallel (for example, in an environment of parallel processors or
multi-thread processing, or even in an implementation environment of distributed processing and

server clustering).

[146] This embodiment is exemplified in an application scenario of on-site user-assisted loss

assessment in which a user uses a mobile phone to take a photo of vehicle damage at the scene
and sends the captured image to an insurance company for a vehicle loss assessment. In this
example application scenario, the client can be a smartphone used by the user. In the event of a
vehicle accident, the user can use the smartphone having a corresponding loss assessment
application installed thereon to capture the damage of the vehicle. During capturing, the user can
manually delineate the damaged area in the captured image, and then send the captured image to
the car insurance company. The server at the auto insurance company can identify the feature parts
in the captured image and the area delineated by the user where parts are damaged, after reading
the captured image. The server can obtain a related part corresponding to a relative positional
relationship between the area delineated by the user and the feature parts by matching the relative
positiona relationship in the feature correspondence library, and the damaged part can be
identified. In this way, the image uploaded by the user to the server can no longer contain image
information of the vehicle damage scene only, and can also contain information about the area of
the damaged part manually marked by the user, so asto achieve the purpose of on-site user-assisted
damaged part identification and fast |oss assessment. Of course, the description of the following
embodiments does not limit other technical solutions that can be extended based on the present
description. For example, in other implementation scenarios, the embodiments provided in the
present description can also be applied to the implementation scenarios in which interactions with
users to implement on-site vehicle loss assessment are provided by athird-party service platform,
or an on-site dedicated device can be formed with integrated feature library and feature
correspondence library, to identify the damaged part immediately while taking photos at the scene
of vehicle damage or further complete the vehicle |oss assessment. Specifically, as shownin FIG.

1, in an embodiment of the data processing method for web page access as provided in the present
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description, the method may include the following steps:
[147]  SO: acquiring, by aclient, a captured image of the vehicle;

[148] S2: determining, by the client, a damaged area based on an act of marking a damage location
in the captured image, thereby forming a marked image;

[149] $4: sending, by the client, the marked image to a server;

[150] S6: identifying, by the server, feature parts in the marked image, and determining a relative
positional relationship between the feature parts and the damaged area;

[151] S8: matching, by the server, the relative positional relationship in a feature correspondence

library to obtain a corresponding related part; and

[152] S10: determining, by the server, a damaged part in the captured image based on the related

part.

[153] The feature parts may be parts in a pre-constructed feature library. As mentioned above, the
feature library may store a plurality of identifiable vehicle parts. A user at the scene of vehicle
damage can take a photo of the vehicle using the client. In taking the photo, the user may be
required to take the photo according to certain capturing requirements, so that the captured image
acquired by the client may include at least one identifiable feature part for subsequent
determination of the relative positional relationship between the feature part and the area
delineated by the user. The feature parts described in one embodiment of the present description

may include: vehicle partsincluded in the constructed feature library.

[154] Correspondingly, in this embodiment, the feature correspondence library may include: part
positional relationship data constructed using the vehicle partsin the feature library as areference,
the part positional relationship data including the relationship data characterizing at least one of a
related part to which an area between vehicle parts pertains, arelated part to which the areain a
specified direction of a vehicle part pertains, and a related part to which an area of specified

proportion between vehicle parts pertains.

[155] In one or more embodiments of the present description, the feature library and the feature

17



10

15

20

25

correspondence library may be stored on a computer storage medium on the server side. In other
embodiments, one or both of the feature library and the feature correspondence library may be
stored on a separate database server or storage device, etc., which may be queried by theinsurance
company in identifying feature parts in a captured image or in mapping the relative positional
relationship.

[156] After capturing theimage as required, the user can manually mark the damage location on the

image captured by the client, and the client can determine an extent of damaged area based on the
damage location. The specific act of marking may include a user dliding a finger on the touch
screen of the client to delineate the damage location in the captured image. Of course, the user
may also mark the damage location on the client using a mouse, a magnetic/optical sensing pen,
and the like. The damaged area determined based on the user's on-site damage location mark can
be an irregularly shaped damaged area delineated by the user, or aregular shaped damaged area
after correction, such as a rectangular damaged area. FIG. 2 is a schematic diagram of a user
manually marking a damage location on aclient at the scene in an implementation scenario of the

present description.

[157] After the user marks the damage location on the captured image, the captured image at this

time may be referred to as a marked image. The client can send the marked image to a remote
server of the car insurance company for processing. At this time, the image uploaded by the user
to the server is no longer a simple image of the vehicle damage scene, but is accompanied by
information such as the damage location marked by the user, so as to achieve the purpose of on-

Site user-assisted damaged part identification and thus fast |oss assessment for vehicle at the scene.

[158] After receiving the marked image, the server can read the image information to identify the

feature part in the marked image and the damaged area marked by the user. A relative positional
relationship between the feature part and the damaged area may then be determined based on the
position of the feature part and the damaged area in the marked image. The relative positional
relationship described herein may include one of the data for relationship between the feature part
and the damaged area in terms of direction, in terms of distance, and in terms of distance

percentage, etc., or a combination thereof. In a specific example, if the damaged area P1 is on the
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right side of theidentified feature part A, therelative positional rel ationship that can be determined
is“the target object isto the right of the feature part A”. Alternatively, other specific information,
such as "the target object is in the range of 10-40 cm directly to the right of the feature part A",

may be obtained by incorporating some image algorithms.

[159] Therelative positiona relationship may be determined by using an algorithm for image pixels
or by means of other image processing methods. In an embodiment provided in the present
description, atwo-dimensional or three-dimensiona coordinate system may be established in the
marked image, and position coordinates of the feature parts and the damaged area are derived
respectively, then a relative positiona relationship therebetween is calculated. In this way, the
relative positional relationship can be determined more quickly and accurately based on the
coordinate system. Specifically, in an embodiment of the method, determining the relative

positional relationship between the feature parts and the damaged area may include:
[160] S80: constructing a coordinate system using the center point of the damaged areaas an origin;

[161] SB82: determining position coordinate data of the feature parts in the coordinate system,
respectively; and

[162] SB4. determining the relative positional relationship between the feature parts and the

damaged area based on the position coordinate data of the feature parts.

[163] In the application scenario of this embodiment, the constructed coordinate system may be a
two-dimensional coordinate system, where the center point of the damaged area is adopted as an
origin. However, the present description does not exclude other embodiments, in which a three-
dimensional coordinate system can be constructed, and the relative positional relationship can be
calculated in a manner more similar to the actual part’s spatial geometry. Alternatively, in other
embodiments, because of mutual reference of objects, it is aso possible to construct a two-
dimensional or three-dimensional coordinate system by using an identified certain damaged part
as an origin, and even a dua coordinate system may be constructed for determining the relative

positional relationship between the feature parts and the damaged area.

[164] In some embodiments, the captured image may include one feature part. For example, when
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aphoto istaken at the scene of vehicle damage, the user can send the captured image to the server
in real time. If the server identifies at least one feature part in the uploaded image, it can be
considered that the image captured by the user meets the requirements and can be used for assisted
vehicle damage identification. Generally, in a practical application, if it is set up that one feature
part can be used for locating a damaged part once it is identified, the user of the client is usually
instructed to take photos according to certain access requirements, or to take some other auxiliary
measures at the scene. In another embodiment of the method as provided in the present description,
it may be set up that two or three feature parts should be used, and then positional relationships
between the feature parts and the damaged area can be determined in conjunction with the position
of the damaged area, and then the rel ationships are matched in the feature correspondence library,
so as to achieve fast assisted locating and damaged part identification. Specifically, in another

embodiment of the method described in the present description,

[165] SB00: selecting, if it isidentified that the number N of the feature parts in the marked image

is greater than 3, K feature parts from the N feature parts to determine the relative positional

relationship between the damaged area and the K feature reference parts, wherein 2<K<3.

[166] In a specific implementation of an embodiment of the present description, the position

direction of feature parts with respect to the damaged area may be marked by a vector, and then
the spatial angle is identified based on the relative size of the areas of multiple feature parts, and
in conjunction with the coordinate distance, it can be determined that the scope of which one or
morefeature partsis better matched by the damaged area. For exampl e, the damaged area occupies
the area of multiple feature parts at the same time, but most of the area are between the feature
parts A and B, which may indicate that the damaged part is more likely to pertain to vehicle parts
within the scope between the feature parts A and B. In this way, the damage location can be
determined more accurately based on the determination of positional relationship of the occupied
area. Specifically, in another embodiment of the method as described in the present description,
determining the relative positional relationship between the feature parts and the damaged area

based on the position coordinate data of the feature parts may include:

[167] S840: transforming the damaged area into a corresponding first regular geometric figure
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according to the shape of the damaged areg;

[168] SB842: constructing, in the coordinate system, a second regular geometric figuresincluding an

origin and position coordinate data of at least two feature parts;

[169] SB44: calculating the proportion of the area of the first regular geometric figure included in
the second regular geometric figures, respectively;

[170] SB46: determining a scope information on scope of the damaged area between the feature
parts based on the area proportion of the first regular geometric figure and the coordinate distances

of the feature parts; and

[171] S848: determining the relative positiona relationship between the feature parts and the

damaged area based on the matching of the scope information.

[172] Said regular geometric figures generally refer to various figures abstracted from real objects,
such as sguares, rectangles, triangles, rhombuses, trapezoids, circles, fans, and rings. Generaly,
the coverage of the damaged area manually marked by the user on the client isan irregular figure,
and in this embodiment, it can be transformed into a corresponding regular geometric figure
(which may bereferred to as afirst regular geometric figure) according to the track marked by the
user. For example, asshownin FIG. 3, anirregular circle can be transformed into aregular circle.
Specifically, the parameters in the first regular geometric figure, such as radius and side length,
can be adaptively set according to the track delineated by the user or processing requirements. In
this embodiment, the center point of the damaged area is located at an origin, and the lines
connecting other feature parts and the origin may constitute corresponding geometric figures
(herein referred to as second regular geometric figures). In this way, the damaged area can occupy
certain areasin the second regular geometric figuresformed by other parts. Thelarger the occupied
areais, themorelikely the damaged area pertainsto avehicle part within the scope between certain
two or more feature parts. Therefore, in this embodiment, the damage location can be determined

more accurately based on the determination of positional relationship of the occupied area.

[173] FIG. 3isaschematic diagram of a procedure of determining arelative positional relationship

between feature parts and adamaged areain an implementation scenario of the present description.
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In FIG. 3, the circular track Pin the middle is the damaged area manually marked by the user at
the scene using the client, and A, B, and C are feature parts in the feature library that are
respectively identified from the marked image. Then, atwo-dimensiona coordinate system (X, y)
is established using the center point of theirregular figure P manually delineated by the user asan
origin. Further, the displacement vectors a, b, and ¢ from the positions of the center points of the
feature parts A, B, and C to the origin, respectively. Then, the displacement vectors a, b, and ¢ can
be input into the feature correspondence library for queries of matching, to determine the related
part corresponding to these displacement vectors in the feature correspondence library. The
determined related part can be used as the damaged part identified in the captured image acquired
by the client.

[174]  Inthisembodiment, when multiple (more than 3) feature parts are identified from the marked

image, only two or three of them can be used to determine the relative positional relationship with
the damaged area. In this way, it is possible to reduce the information interference (or influence,
or even contradiction) between multiple (generally more than 3) positiona relationships due to
the generation of alarge number of positional relationships caused by the large number of feature
parts involved in the calculation, which can effectively balance the accuracy of damaged part
identification and the efficiency of matching query in thefeature correspondencelibrary. Of course,
based on this, when establishing or maintaining the positional relationship between each vehicle
part set in the feature correspondence library, it can also be described using the positional
relationship between two or three parts and a target object, thereby reducing the amount of data
storage for positional relationship data in the feature correspondence library, and improving the

query efficiency.

[175] In another embodiment, if the server fails to find the data information matching the relative

positional relationship in the feature correspondence library, at thistime, it is possibleto select the
correspondence having the highest matching degree with the relative positiona relationship to
identify and confirm the damaged part. Specifically, in another embodiment of the method, it is
possible to acquire, if no positiona relationship data matching the relative positional relationship
is found in the feature correspondence library, positiona relationship data having the highest

matching degree with the relative positional relationship;
22



[176] Therelated part corresponding to the positional relationship data having the highest matching
degreeis used as the related part that matches the relative positional relationship.

[177] The processing of the matching degree can be confirmed according to the semantic
information expressed in the relative positiona relationship. For example, the two relative

5 positiona relationships of "the right side of the left headlight” and "the left side of the right
headlight" can be matched with "20%-80% of the area between the two headlights is a front face

air inlet grille", which has the highest matching degree in the feature correspondence library.
Alternatively, in another example, the derived relative positiona relationship is "the area near
20%-50% of the wheel hub", then the feature correspondence that may have the highest matching

10 degree therewith in the feature correspondence library is. in the area between the feature parts
“front door handle" and "wheel hub", the area near 20%-60% of the wheel hub islocated at "front

fender”, and the feature correspondence having the second highest matching degree is: the area

near 0-40% of the "front door handle" islocated at "front door".

[178] In the implementation provided by this embodiment, the feature library and the feature

15 correspondence library may be partially or entirely stored on the server side, so that the database
storage and query, matching, and other processing on the client can be minimized. The client can

capture images according to the requirements and send the images to the server. Then the server,

which is more powerful, can identify the feature parts and determine the relative positional

relationship, and query in the corresponding database to identify which part is damaged.

20 [179] In one or more embodiments of the present description, the feature library or feature
correspondence library may be pre-established offline, and vehicle parts may be selected in
advance to build the feature library. When the feature library is updated, the feature
correspondence library is updated accordingly, which are then available online after
update/maintenance. The present description does not exclude the way in which the feature library

25 or feature correspondence library is built or updated/maintained online. With sufficient computer
capabilities, the feature library or correspondence library can be established online, and the data
information in the established database can be used online synchronously, for feature identification

on captured images or processing of matching query for relative positional relationships.
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[180] In a method for identifying a damaged part of a vehicle provided by the foregoing

embodimentsin the present description, an identifiable vehicle feature library including aplurality
of vehicle parts and a feature correspondence library including relative positional relationships of
these vehicle parts can be pre-established. During the loss assessment image capturing procedure,
the user can manually delineate the damage location on the client. Then, the identifiable vehicle
features in the image can be identified, and the relative positions of the identifiable features and
the mark delineated by the user are determined according to these identifiable features. This
relative position isfurther matched in the feature correspondence library to determine the damaged
part, which enables assisted |ocating of the damage location by manual and simple operations by
the user at the scene, and assi stsinsurance companiesin locating damaged parts of vehicle, thereby
improving the accuracy and processing efficiency of identifying adamaged part in loss assessment,

and greatly improving the user experience.

[181] In the above embodiment, once a user captures an image at the scene of vehicle damage, he

or she can manually delineate the damage location, then upload it to the server, which, in turn,
decides the damaged part. In one or more other embodiments of the present description, another
method for identifying a damaged part of a vehicle is also provided. In other embodiments, the
user may send the original captured image to the server while capturing the image, and the damage
location is preliminarily identified on the server side automatically, which is then marked and
transmitted to the client user for confirmation. If the damage location marked by the server is
correct (in some embodiments, it can be expressed as "deemed to be valid"), the user can directly
confirm and submit it to the system for matching the positional relationship, thereby confirming
the damaged part. If the mark delineated by the server is incorrect (in some embodiments, it can
be expressed as "deemed to be invalid"), the user can make adjustments quickly according to the
actual situation at the scene, such as expanding the marked area, moving the marked area, and so
on. In this way, in other embodiments of the present description, the damaged area can also be
quickly confirmed according to the manual assistance by the user at the scene, and then the
damaged part can be matched and confirmed based on the positional relationship between the
feature parts identified by the system and the damaged area. Taking advantage of the user being

closer to the actual vehicle damage situation at the scene of vehicle damage, the accuracy of the
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damaged part identification and the user experience on loss assessment can be effectively
improved. Specificaly, as shown in FIG. 4, in another embodiment of the method provided in the

present description, the method may include:

[182] S100: acquiring, by aclient, a captured image of the vehicle and sending the captured image

to aserver;

[183] S110: identifying, by the server, afirst damage location in the captured image, and marking
the first damage location in the captured image, thereby generating a marked image;

[184] S112: sending, by the server, the marked image to the client;

[185] S114: displaying, by the client, mark information of the first damage location in the marked

image;

[186] S116: confirming, by the client, a vehicle damage location based on received interaction, the

vehicle damage location including the first damage location;

[187] S118: sending, by the client, an auxiliary damage image of which the vehicle damage location

has been confirmed to the server;

[188] S120: identifying, by the server, at least one feature part included in the auxiliary damage

image, after receiving the auxiliary damage image;

[189] S122: determining, by the server, a relative positional relationship between the feature part

and the vehicle damage location in the auxiliary damage image;

[190] S124: matching, by the server, the relative positional relationship in afeature correspondence
library to obtain a corresponding related part; and

[191] $S126: determining, by the server, the damaged part in the captured image based on the related

part.

[192] Inthisembodiment, a person at the scene of vehicle damage may use a client to take a photo
of the damaged vehicle. It should be noted that when taking photos, one or more photos may be

obtained, and a video may also be captured. In some embodiments of the present description, the

25



10

15

20

25

video may be considered as a continuous image, and the photo or video can be considered as a

type of captured images. The captured image can be sent to the server by the client.

[193] The server can identify the captured image uploaded by the client using a damage

identification system constructed in advance or in real time. The damage identification system
may include a damage identification algorithm constructed by training with various training
models, such as Re-Net and Convolutional Neural Network. In a specific example, an agorithm
model for damage identification in an image can be constructed based on a Convolutional Neural
Network (CNN) and a Region Proposal Network (RPN), combined with a pooling layer, a fully
connected layer, and the like. After acquiring the captured image, the server can use the algorithm
model to identify the captured image, and preliminarily identify the damage location of the vehicle
in the captured image (which may be referred to as afirst damage location). The server may mark
the identified damage location in the captured image. For example, a rectangular frame may be
used to delineate the first damage location identified by the server. For ease of description in this
embodiment, a captured image with the marked first damage | ocation among the captured images
may bereferred to as a marked image. The server returns the generated marked image to the client

side.

[194] After receiving the marked image, the client may display the mark information of the first

damage location in the marked image, for example, the client may display the rectangular frame
mark where the first damage location is located in the marked image as described in the above
example. In thisway, the user can see the damage | ocation of the vehiclein theimage preliminarily
identified by the server on the client, and then the user can confirm whether the vehicle damage
location identified by the server is valid according to the actual situation at the scene, so as to

achieve the purpose of on-site user-assisted damaged part identification.

[195] In an embodiment of the present description, confirming the vehicle damage location may

include:

[196] confirming whether the mark position of the first damage location in the marked image

displayed by the client is correct; and if not, adjusting the mark information of the first damage

|ocation based on the received interaction.
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[197] Adjusting the mark information of the first damage location may include adjusting the

position of the mark information in the marked image in some implementation scenarios, and may
also include adjusting the size or shape of the mark information. The user can adjust the
corresponding displacement of the mark information of the first damage location or other

parameters according to the actual vehicle damage situation at the scene.

[198] FIG. 5 is a schematic diagram of a scenario where a user adjusts a first damage location

identified by a server at the scene in an embodiment. The client can display the rectangular mark
frame of the first damage location identified by the server in real time. The user can adjust the
position or size of the rectangular mark frame on the client by sliding or dragging with afinger or
amousg, etc., so that the position of the rectangular mark frame becomes more consistent with the
actual vehicle damage location observed by the user at the scene, or the rectangular mark frame

can completely cover the vehicle damage location observed by the user at the scene.

[199] In another embodiment, the user may also manually mark other vehicle damage locations

through the client. In some implementation scenarios, the user sends an image to the server after
capturing the image according to the prompts. Due to capturing angles, light, the server's own
identification algorithm, etc., the server may not fully identify all vehicle damage locationsin the
captured image. For example, there are two damage locations A and B in the image captured by
the user, but the server identifies the damage location A only. Because the user is at the scene of
vehicle damage, when the client only displays the damage location A identified by the server, the
user can know that the missed damage location B has not been identified. At this time, the user
can manually mark the damage location B on the client. In this way, it is possible to assist in
confirming the damage location in the image in combination with the actual observation of the
user at the scene of vehicle damage, which greatly improves the accuracy of the damaged part
identification. Specifically, in another embodiment of the method as provided in the present

description, confirming the vehicle damage location based on the received interaction includes:

[200] S1160: confirming mark information of a second damage location based on a received

interaction instruction, the second damage | ocation including anew vehicle damage | ocation added

to the marked image.
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[201] Of course, the vehicle damage location confirmed at thistime may include the second damage

location. In one or more embodiments of the present description, confirming the vehicle damage
location may include adjusting and confirming the first damage location, and may also include a
process of adding the second damage location. It should be noted that in the process of confirming
the vehicle damage location, even if the first damage location is not actually adjusted, the process
of confirming thefirst damagelocation, such as confirming that thefirst damagelocationis correct
or submitting the first damage location, etc., pertains to the process of confirming the vehicle
damage location. The second damage location isthe same as above. When the user adjuststhe first
damage location or does not adjust the first damage location and also confirms that there is no
missed second damage location, the current image information can be submitted to confirm the
information on each vehicle damage location in the image. At this time, the marked image after
confirming the vehicle damage location may be referred to as an auxiliary damage image, and the

client may send the auxiliary damage image to the server by triggering “submit”.

[202] The subsequent processing after the server of the insurance company or third-party loss

assessment service provider receives the auxiliary damage image may be referred to the
aforementioned processing method in which a damaged part in the image are identified based on
the positional relationship between vehicle parts. Specifically, for example, the server may be
provided with a feature library and a feature correspondence library. The server can identify the
feature parts in the feature library which are included in the auxiliary damage image. Of course,
in order to determine the relative positional relationship with the damaged area, generaly, at least
one feature part can be identified. The auxiliary damage image already includes at |east one of the
identified first damage location and the second damage | ocation, and the vehicle damage | ocations
of the first damage location and the second damage location included in the auxiliary damage
image may be used as the damaged area, to calculate the relative positional relationship between
the feature parts and the vehicle damage location in these auxiliary damage images. Further, the
relative positiona relationship may be matched with a positiona relationship in the feature
correspondence library, to obtain arelated part in the feature correspondence library that matches
the relative positional relationship, and then the matched related part may be used as the damaged

part identified in the captured image.
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[203] The specific processing methods for identifying the feature parts, determining the relative

positional relationship, and matching the relative positional relationship may be referred to the
aforementioned description of the related method embodiment in which the user delineates the
damaged area manually, and according to the description of foregoing method embodiments, the
embodiment in the present description in which the damage location is firstly identified by the
server and then confirmed by the client may also include more other embodiments, which are not

described in detail here.

[204] Of course, the above embodiments, in combination with the vehicle |oss assessment process,

may further be provided that after the damaged part is determined, the client user isinstructed to
take adetailed photo of the damaged part for the subsequent precise processing of 10ss assessment,
forming a maintenance plan, and quoting, etc. Alternatively, after identifying the damaged part,
the server sends the information about the identified damaged parts to a designated server for

further processing, including loss assessment, re-identification, storing, and the like.

[205] In another method for identifying a damaged part of a vehicle provided by the foregoing

embodiments in the present description, the user may send the original captured image to the
server whiletheimageis captured, and the damage location is preliminarily identified on the server
side automatically, which isthen marked and transmitted to the user of the client for confirmation.
If the damage |location marked by the server is correct, the user can directly confirm and submit it
to the system for matching the positional relationship, thereby confirming the damaged part. If the
mark delineated by the server isincorrect, the user can make adjustments quickly according to the
actual situation at the scene, or add a missing damage location, etc. In this way, the damaged area
can be quickly confirmed according to the manual assistance by the user at the scene, and then the
damaged part can be matched and confirmed based on the positional relationship between the
feature parts identified by the system and the damaged area. Taking advantage of the user being
closer to the actual vehicle damage situation at the scene of vehicle damage, the accuracy of the
damaged part identification and the user experience on loss assessment can be effectively
improved, assisting insurance companies in locating damaged parts of vehicle, improving the
accuracy and processing efficiency of identifying a damaged part in loss assessment, and greatly

improving the user experience.
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[206] The above embodiments describe multiple embodiments of the method for identifying a
damaged part of a vehicle in the present description from the perspective of a client-server
interaction. Based on the foregoing description of the embodiment in which the client interacts
with the server, the present description may also provide an embodiment of a method for
identifying a damaged part of a vehicle that can be used by the server. Specificaly, in an

embodiment as shown in FIG. 6, the method may include:

[207]  S200: receiving amarked image uploaded by a client, the marked image including a damaged

area determined based on an act of marking a damage location in a captured image;

[208] S220: identifying a feature part in the marked image, and determining a relative positional
relationship between the feature part and the damaged area based on the position of the feature

part and the damaged areain the marked image;

[209] S240: matching the relative positional relationship in a feature correspondence library to

obtain a corresponding related part; and
[210] S260: determining the damaged part in the captured image based on the related part.

[211] In one embodiment, a feature library and a feature correspondence library may be pre-
established on the server side. Specificaly, the feature part may include: vehicle partsincluded in
the established feature library,

[212] Correspondingly, the feature correspondencelibrary includes: part positional relationship data
constructed using the vehicle parts in the feature library as a reference, the part positional
relationship dataincluding the rel ationship data characterizes at |east one of arelated part to which
an area between vehicle parts pertains, arelated part to which the areain a specified direction of
avehicle part pertains, and arelated part to which an area of specified proportion between vehicle

parts pertains.

[213] Of course, in other embodiments, the feature library and the correspondence library can also
be constructed and used online in real time. Alternatively, at least one of the feature library and

the correspondence library is data information stored in a database on another server or memory.
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[214] In another embodiment of the method, the specific processing performed by the server in
determining therel ative positional relationship between the feature part and the damaged area may

include:
[215] S222: constructing acoordinate system using the center point of the damaged areaas an origin;

[216] S224: determining position coordinate data of the feature part in the coordinate system,
respectively; and

[217] S226: determining the relative positional relationship between the feature part and the

damaged area based on the position coordinate data of the feature part.

[218] In another embodiment, when the server identifies that the number of feature parts in the
marked image is greater than a certain threshold, a specified number of feature parts thereamong
may be selected to calcul ate the relative positional relationship. In this way, the complexity of the
relative positional relationships between parts can be reduced, such that the matching can be
performed quickly, and the processing efficiency can be improved. Specificaly, in another

embodiment of the method,

[219] S228: selecting, if it isidentified that the number N of the feature parts in the marked image
is greater than 3, K feature parts from the N feature parts to determine the relative positional

relationship between the damaged area and the K feature reference parts, wherein 2<K<3.

[220] In another embodiment of the method as provided in the present description, the relative
positional relationship may be determined according to the size of the area between the feature
part occupied by the damaged area delineated by the user. Specifically, in another embodiment of
the method, determining, by the server, the relative positional relationship between the feature

parts and the damaged area based on the position coordinate data of the feature parts may include:

[221] S2280: transforming the damaged area into a corresponding first regular geometric figure
according to the shape of the damaged area;

[222] S2282: constructing, in the coordinate system, second regular geometric figures including an

origin and position coordinate data of at least two feature parts;
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[223] S2284: calculating size of feature area of the first regular geometric figure included in the

second regular geometric figures, respectively;

[224] S2286: determining a scope information on scope of the damaged area between the feature

parts based on the sizes of the feature areas and the coordinate distances of the feature parts; and

[225] S2288: determining the relative positional relationship between the feature parts and the

damaged area based on the matching of the scope information.

[226] In another embodiment, if no positiona relationship data matching the relative positional
relationship is found in the feature correspondence library, the server acquires positional

relationship data having the highest matching degree with the relative positional relationship;

[227] Therelated part corresponding to the positional relationship data having the highest matching
degreeis used as the related part that matches the relative positional relationship.

[228] The above embodiment of the method for identifying a damaged part of a vehicle that can be
used on the server side may be specifically referred to the description of the foregoing embodiment
related to the client-server interaction. Of course, based on the foregoing description of the
embodiment in which the client interacts with the server, the present description may also provide
an embodiment of a method for identifying a damaged part of a vehicle that can be used on the

client side. Specifically, in an embodiment shown in FIG. 7, the method may include:
[229] S300: acquiring a captured image of the vehicle;

[230] S320: determining a damaged area based on an act of marking a damage location in the
captured image, thereby forming a marked image; and

[231] S340: sending the marked image to a server, so that the server identifies damaged parts based
on a relative positiona relationship between the damaged area and feature parts in the marked

image.

[232] Intheforegoing method for identifying adamaged part of avehicleimplemented on the client
side or the server side, the user can manually delineate the damage location after taking a photo

or video of the damage location by using the client, and then the damaged part is decided and
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identified on the server side based on the positional relationship. In a method for identifying a
damaged part of avehicle provided by the embodiments in the present description, an identifiable
vehicle feature library including a plurality of vehicle parts and a feature correspondence library
including relative positional relationships of these vehicle parts can be pre-established. During the
loss assessment image capturing procedure, the user can manually delineate the damage location
on the client. Then, theidentifiable vehicle featuresin the image can beidentified, and therelative
positions of the identifiable features and the mark delineated by the user are determined according
to these identifiable features. This relative position is further matched in the feature
correspondence library to determine the damaged part, which enables assisted locating of the
damage location by manual and simple operations by the user at the scene, and assists insurance
companies in locating damaged parts of vehicle, thereby improving the accuracy and processing
efficiency of identifying a damaged part in loss assessment, and greatly improving the user

experience.

[233] Theabove-mentioned embodiment of the present description aso provides animplementation
of client/server interaction in which after the client captures an image, the damaged portion is
firstly identified by the server, and isthen marked and sent to the user of the client for confirmation.
Based on the foregoing client/server interaction implementation, the present description also
provides a method for identifying a damaged part of a vehicle that can be used on the server side.

Specificaly, in an embodiment shown in FIG. 8, the method may include:

[234] $400: acquiring a captured image uploaded by a client, identifying afirst damage location in
the captured image, and marking the first damage location in the captured image, thereby

generating a marked image;
[235] $420: sending the marked image to the client;

[236] $440: receiving an auxiliary damage image returned from the client, identifying at least one
feature part included in the auxiliary damage image, the auxiliary damage image including image
information formed by confirming a vehicle damage location in the marked image based on an

interaction;

[237] $460: determining arelative positional relationship between the feature parts and the vehicle
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damage location in the auxiliary damage image; and

[238] $480: matching the relative positional relationship in a feature correspondence library to
obtain a corresponding related part, and determining the damaged part in the captured image based
on the related part.

[239] After the marked image is sent to the client, it can be displayed to the user for viewing. The
user can confirm the vehicle damage | ocation according to the comparison with the actual vehicle
damage situation at the scene, and make adjustments or directly confirm and submit without
adjustment. In another embodiment, if the user finds that there are other damage locations that
have not been identified and processed by the server, the missed damage location (which may be
referred to as a second damage location) can be manually delineated on the client. In thisway, the
damage location(s) is(are) determined based on the on-site user-assisted observation, and the
damaged part can be identified more accurately. Specifically, in another embodiment of the

method provided in the present description,

[240] $442: the auxiliary damage image further comprises mark information of a second damage
location, the second damage location including a new vehicle damage location added to the

marked image.

[241] Based on the above embodiment, the present description also provides an implementation of
client/server interaction in which after the client captures an image, the damaged portion isfirstly
identified by the server, and then marked and sent to the user of the client for confirmation. The
present description also provides amethod for identifying a damaged part of avehicle that can be

used on the client side. Specifically, in an embodiment shown in FIG. 9, the method may include:
[242]  S500: acquiring a captured image of the vehicle and sending the captured image to a server;

[243] S520: receiving a marked image returned from the server, the marked image including image
information generated by marking an identified first damage location in the captured image;

[244]  S540: displaying mark information for marking the first damagelocation in the marked image;

[245] S560: confirming avehicle damagelocation based on received interaction, the vehicle damage
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location including the first damage location; and

[246] S580: sending an auxiliary damage image of which the vehicle damage location has been

confirmed to the server.

[247] As mentioned above, the user can see the damage location of the vehicle in the image
preliminarily identified by the server using the client, and then the user can confirm whether the
vehicle damage location identified by the server is valid according to the actual situation at the
scene, so as to achieve the purpose of on-site user-assisted damaged part identification. In another

embodiment of the present description, confirming the vehicle damage location may include:

[248] S562: confirming whether a mark position of the first damage location in the displayed
marked image is correct; and if not, adjusting the mark information of the first damage location

based on the received interaction.

[249] Adjusting the mark information of the first damage location may include adjusting the
position of the mark information in the marked image in some implementation scenarios, and may
also include adjusting the size or shape of the mark information. The user can adjust the
corresponding displacement of the mark information of the first damage location or other

parameters according to the actual vehicle damage situation at the scene.

[250] In another embodiment, the user may also manually mark other vehicle damage locations
using the client. In another embodiment of the method as provided in the present description,

confirming the vehicle damage |ocation based on the received interaction may include:

[251] S564: confirming mark information of a second damage location based on a received
interaction instruction, the second damage | ocation including anew vehicle damage | ocation added

to the marked image.

[252] For a specific implementation of the above embodiment for the client side or server side,
reference could be made to the foregoing description of the related method embodiment, and

details are not described herein.

[253] In another method for identifying a damaged part of a vehicle as provided by the above
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embodiments in the present description, the user may send the original captured image to the
server while capturing the image, and the damage location is preliminarily identified on the server
side automatically, which is then marked and transmitted to the client user for confirmation. If the
damage location marked by the server is correct, the user can directly confirm and submit it to the
system for matching the positional relationship, thereby confirming the damaged part. If the mark
by the server isincorrect, the user can make adjustments quickly according to the actual situation
at the scene, or add a missed damage location, etc. In this way, the damaged area can be quickly
confirmed according to the manual assistance by the user at the scene, and then the damaged part
can be matched and confirmed based on the positional relationship between the feature parts
identified by the system and the damaged area. Taking advantage of the user being closer to the
actual vehicle damage situation at the scene of vehicle damage, the accuracy of the damaged part
identification and the user experience on loss assessment can be effectively improved, assisting
insurance companiesin locating damaged parts of vehicle, improving the accuracy and processing
efficiency of identifying a damaged part in loss assessment, and greatly improving the user

experience.

[254] In the above embodiments, an implementation is described in which the client takes a photo

at the scene of vehicle damage, the user assists in marking the damage location, and the remote
server identifies the damaged part based on the positional relationship between the feature parts
and the damaged area. As mentioned above, in other embodiments, the above-mentioned
processing of capturing images, delineating damaged portion, identifying feature part, and
matching positional relationships, etc. may also be completed by a terminal device on one side,
for example, images can be captured at the scene by a dedicated client, and the dedicated client is
provided with a feature library and feature correspondence library. The user can manually
delineate the damaged area on the dedicated client, and then the dedicated client can identify the
feature parts and determine the relative positional relationship, etc. by itself, without sending it to
the server. The damaged part can be directly identified locally by the dedicated client, or further
subsequent oss assessment operations can be completed by the dedicated client. Therefore, the
present description may also provide another method for identifying a damaged part of a vehicle,

in which damaged parts can be directly identified at the scene according to the user's auxiliary
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mark. Specifically, the method may include:
[255] S600: acquiring a captured image of the vehicle;

[256] S620: determining a damaged area based on an act of marking a damage location in the
captured image, thereby forming a marked image;

[257] S640: identifying feature parts in the marked image, and determining a relative positional
relationship between the feature parts and the damaged area based on the positions of the feature

parts and the damaged area in the marked image;

[258] S660: matching the relative positional relationship in a feature correspondence library to

obtain a corresponding related part; and
[259] S680: determining a damaged part in the captured image based on the related part.

[260] Of course, based on the description of the embodiment in which the client captures an image
and the server identifies it preliminarily and returns it to the client for confirmation, the present

description may aso provide another embodiment. Specifically, the method may include:

[261] S700: acquiring a captured image of the vehicle, identifying a first damage location in the
captured image, and marking the first damage location in the captured image, thereby generating

amarked image;
[262] S720: displaying mark information of the first damage location in the marked image;

[263] S740: confirming avehicle damage |ocation based on received interaction to form an auxiliary

damage image, the vehicle damage location including the first damage location;

[264] S760: identifying at least one feature part included in the auxiliary damage image;
determining a relative positional relationship between the feature part and the vehicle damage

location in the auxiliary damage image; and

[265] S780: matching the relative positional relationship in a feature correspondence library to
obtain a corresponding related part, and determining the damaged part in the captured image based
on therelated part.
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[266] It should be noted that the processing methods described above in the embodiment of the

present description, in which the operations of client and server can be integrated at the scene of
vehicle damage, may include other embodiments according to the foregoing description of the
method embodiment for client-server interaction, for example, confirming mark information of a
second damage location based on a received interaction instruction, etc. For a specific
implementation, reference may be made to the description of the related method embodiment, and

details are not described herein.

[267] The embodiments of the method in the present description are described progressively,

identical or similar portions of the embodiments may be referenced to each other, and each
embodiment focuses on a portion different from other embodiments. For the relevant portions,

reference can be made to the descriptions of the method embodiment.

[268] The method embodiments as provided in the embodiments of the present application may be

executed in amobileterminal, acomputer terminal, aserver, or asimilar computing device. Taking
the server as an example, FIG. 12 is a block diagram of a hardware structure of a server for
identifying a damaged part of a vehicle in an embodiment of the present invention. As shown in
FIG. 12, the server 10 may include one or more (only one is shown in thisfigure) processors 102
(the processors 102 may include, but are not limited to, processing devices such as a
microprocessor MCU or programmable logic device FPGA), a memory 104 for storing data, and
a transmission module 106 for communication functions. Those of ordinary skill in the art will
appreciate that the structure shown in FIG. 12 is merely schematic and does not limit the structure
of the electronic device as described above. For example, the server 10 may also include more or
fewer components than those shown in FIG. 12, for example, it may further include other pieces
of processing hardware, such asa GPU (Graphics Processing Unit), or has configurations different

from that shown in FIG. 12.

[269] Thememory 104 may be used to store software programs and modul es of application software,

such as program instructions/modules corresponding to search methods in embodiments of the
present invention. The processor 102 executes various functional applications and data processing

by running the software programs and modules stored in memory 104, that is, to redlize the
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processing method for displaying contents of the navigation interactive interface described above.
The memory 104 may include high-speed random-access memory, and may aso include non-
volatile memory, such as one or more magnetic storage devices, flash memories, or other non-
volatile solid-state memories. In some examples, the memory 104 may further include memory
remotely disposed with respect to the processor 102, which may be connected to the computer
terminal 10 via network. Examples of such network include, but are not limited to, the Internet,

an intranet, aloca area network, a mobile communication network, and combinations thereof.

[270] Thetransmission module 106 is configured to receive or send data via a network. A specific

example of the network as described above may include a wireless network provided by a
communication provider of the computer termina 10. In one example, the transmission module
106 includes a Network Interface Controller (NIC), which may be connected to other network
devices through a base station so as to communicate with the Internet. In one example, the
transmission module 106 may be a Radio Frequency (RF) module for communicating with the

Internet wirelessly.

[271] Based on the method for locating an object in image as described above, the present

description further provides an apparatus for identifying a damaged part of a vehicle. The
apparatus may include an apparatus using a system (including a distributed system), software
(application), modules, components, servers, clients, etc. of the method as described in the
embodiments of the present description in conjunction with necessary implementation hardware.
Based on the same inventive concept, a processing apparatus in an embodiment as provided in the
present description is described in the following embodiments. Because the implementation of
resolving aproblem by using the apparatusis similar to that of the method, for specific processing
apparatus implementation in the present description, reference can be made to implementation of
the method mentioned above, and details are not repeated here again. Although the apparatus
described in the following embodiments is preferably implemented as software, implementation
of hardware or a combination of software and hardware may also be conceived. Specifically, FIG.
13 is a schematic module structure diagram of an embodiment of an apparatus for identifying a
damaged part of avehicle that can be used on the server side, provided in the present description.

Asshown in FIG. 13, the apparatus may include:
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[272] areceiving module 20 for receiving a marked image uploaded by a client, the marked image
including adamaged area determined based on an act of marking a damage location in a captured

image;

[273] apositiona relationship determining module 21 for identifying feature parts in the marked
image, and determining a relative positional relationship between the feature parts and the

damaged area based on the positions of the feature parts and the damaged areain the marked image;

[274] a matching module 22 for matching the relative positional relationship in a feature

correspondence library to obtain a corresponding related part; and

[275] apart identifying module 23 for determining a damaged part in the captured image based on
the related part.

[276] FIG. 14 is aschematic module structure diagram of another embodiment of the apparatus for
identifying a damaged part of a vehicle as provided in the present description. As shown in FIG.
14, the apparatus may further include:

[277] afeaturelibrary 24 for storing vehicle parts of avehicle; and

[278] afeature correspondence library 25 for storing part positional relationship data constructed
using the vehicle parts in the feature library as a reference, the part positiona relationship data
including the rel ationship data characterizing at |east one of arelated part to which an area between
vehicle parts pertains, a related part to which the area in a specified direction of a vehicle part

pertains, and arelated part to which an area of specified proportion between vehicle parts pertains.

[279] In another embodiment of the apparatus as provided in the present description, the specific
processing performed by the positional relationship determining module 21 in determining the

relative positional relationship between the feature parts and the damaged area may include:
[280] constructing a coordinate system using the center point of the damaged area as an origin;

[281] determining position coordinate data of the feature partsin the coordinate system, respectively;

and

[282] determining the relative positional relationship between the feature parts and the damaged
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area based on the position coordinates data of the feature parts.

[283] Inanother embodiment of the apparatus as provided in the present description, the positional

relationship determining module 21 may include:

[284] afeatureselecting unit 210 for selecting, when it isidentified that the number N of the feature
partsin the marked image is greater than 3, K feature parts from the N feature parts to determine
the relative positional relationship between the damaged area and the K feature reference parts,

wherein 2<K<3.

[285] In another embodiment of the apparatus provided in the present description, the positional
relationship determining module 21 determining the relative positional relationship between the
feature parts and the damaged area based on the position coordinate data of the feature parts may

include:

[286] transforming the damaged area into a corresponding first regular geometric figure according

to the shape of the damaged areg;

[287] constructing, in the coordinate system, a second regular geometric figure including an origin

and position coordinate data of at least two feature parts,

[288] caculating size of feature area of the first regular geometric figure included in the second

regular geometric figures, respectively;

[289] determining scope information on scope of the damaged area between the feature parts based

on the sizes of the feature areas and the coordinate distances of the feature parts; and

[290] determining the relative positional relationship between the feature parts and the damaged

area based on the matching of the scope information.

[291] Inanother embodiment of the apparatus as provided in the present description, if no positional
relationship data matching the relative positiona relationship is found in the feature
correspondence library by the matching module 22, the positiona relationship data having the
highest matching degree with the relative positional relationship is acquired; and

[292] therelated part corresponding to the positional relationship data having the highest matching
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degreeis used as the related part that matches the relative positional relationship.

[293] Specificaly, FIG. 15 is a schematic module structure diagram of an embodiment of an
apparatus for identifying a damaged part of a vehicle that can be used on the client side, as

provided in the present description. As shown in FIG. 15, the apparatus may include:
[294] animage acquiring module 30 for acquiring a captured image of the vehicle;

[295] alocation marking module 31 for determining a damaged area based on an act of marking a

damage location in the captured image, thereby forming a marked image;

[296] an image sending module 32 for sending the marked image to a server, so that the server
identifies damaged parts based on arelative positional relationship between the damaged area and
feature partsin the marked image.

[297] Based on the foregoing description of the method embodiment, the present description also
provides another apparatus for identifying a damaged part of a vehicle, which can be used on the
server side. Specifically, FIG. 16 is a schematic module structure diagram of an embodiment of
an apparatus for identifying a damaged part of a vehicle that can be used on the server side, as

provided in the present description. As shown in FIG. 16, the apparatus may include:

[298] animage marking module 40 for acquiring a captured image uploaded by aclient, identifying
a first damage location in the captured image, and marking the first damage location in the
captured image, thereby generating a marked image;

[299] amark sending module 41 for sending the marked image to the client;

[300] anauxiliary interacting module 42 for receiving an auxiliary damage image returned from the
client, identifying at least one feature part included in the auxiliary damage image, the auxiliary
damage image including image information formed by  confirming a vehicle damage location in

the marked image based on an interaction;

[301] aposition determining module 43 for determining a relative positional relationship between

the feature parts and the vehicle damage location in the auxiliary damage image; and

[302] a part identifying module 44 for matching the relative positional relationship in a feature
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correspondence library to obtain a corresponding related part, and determining the damaged part
in the captured image based on the related part.

[303] In another embodiment of the apparatus provided in the present description, the auxiliary
damage image received by the auxiliary interacting module 42 may further comprise mark
information of a second damage location, the second damage location including a new vehicle

damage location added to the marked image.

[304] Based on the foregoing description of the method embodiment, the present description aso
provides another apparatus for identifying a damaged part of a vehicle parts that can be used on
the client side. Specifically, FIG. 17 is a schematic module structure diagram of an embodiment
of an apparatus for identifying a damaged part of avehicle that can be used on the client side, as
provided in the present description. As shown in FIG. 17, the apparatus may include:

[305] afirstimage sending module 50 for acquiring a captured image of the vehicle and sending the

captured image to a server;

[306] amark receiving module 51 for receiving a marked image returned by the server, the marked
image including image information generated by marking an identified first damage location in

the captured image;

[307] amark displaying module 52 for displaying mark information for marking the first damage

location in the marked image;

[308] adamage location confirming module 53 for confirming a vehicle damage location based on

received interaction, the vehicle damage location including the first damage location; and

[309] a second image sending module 54 for sending an auxiliary damage image of which the

vehicle damage location has been confirmed to the server.

[310] In another embodiment of the apparatus as provided in the present description, the damage

location confirming module 53 may include:

[311] afirst adjustment unit 530 for confirming whether amark position of the first damage location
in the displayed marked image is correct; and if not, adjusting the mark information of the first
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damage location based on the received interaction.

[312] In another embodiment of the apparatus provided in the present description, the damage

location confirming module 53 may include:

[313] asecond adjustment unit 532 for confirming mark information of a second damage location
based on a received interaction instruction, the second damage location including a new vehicle

damage location added to the marked image.

[314] FIG. 18 isaschematic structure diagram of an embodiment of a damage location confirming
module provided in the present description. In some embodiments, the first adjustment unit 530

and the second adjustment unit 532 may be both included.

[315] For aspecific implementation of the apparatus described in the above embodiment, reference
may be made to the description of the related method embodiment, and details are not described

herein.

[316] The method for identifying a damaged part of a vehicle provided by the embodiments of the
present description may be implemented by a processor executing corresponding program
instructions in a computer, such as implemented at a PC end by using a C++ language in a
Windows operating system, or implemented by using a corresponding application design language
in another system such as Linux, Android, and iOS in combination with necessary hardware, or
implemented based on the processing logic of aquantum computer. Specifically, in an embodiment
of a server implementing the above methods provided in the present description, the server may
include a processor and a memory for storing processor-executable instructions, and upon

execution of the instructions, the processor is configured to:

[317] receive a marked image uploaded by a client, the marked image including a damaged area
determined based on an act of marking a damage location in a captured image;

[318] identify feature parts in the marked image, and determine a relative positional relationship
between the feature parts and the damaged area based on the positions of the feature parts and the

damaged areain the marked image;
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[319] match the relative positional relationship in a feature correspondence library to obtain a

corresponding related part; and
[320] determine adamaged part in the captured image based on the related part.

[321] Theuser can manually delineate the damaged area on the client, and then the server identifies
the feature parts and determines a damaged part based on the relative positional relationship

between the damaged area and the feature parts.

[322] Based on the foregoing method embodiment, the present description also provides a client,
which may comprise a processor and a memory for storing processor-executabl e instructions, and

upon execution of the instructions, the processor is configured to:
[323] acquire acaptured image of avehicle;

[324] determine adamaged areabased on an act of marking adamage location in the captured image,

thereby forming a marked image; and

[325] send the marked image to a server, so that the server identifies damaged parts based on a
relative positional relationship between the damaged area and feature parts in the marked image.

[326] The instructions described above may be stored in a variety of computer-readable storage
medium. The computer-readable storage medium may include a physical device for storing
information, and the information may be digitized and then stored in a medium using electrical,
magnetic, or optical means. The computer-readabl e storage medium described in this embodiment
may include: a device that stores information using electrical energy, for example, various types
of memory, such as RAM, ROM, and the like; a device that uses magnetic energy to store
information, such as ahard disk, afloppy disk, amagnetic tape, amagnetic core memory, abubble
memory, and a USB; a device that uses optical means to store information, such as CD or DVD.
Of course, there are other types of readable storage medium, such as quantum memory, graphene
memory, and so on. The instructionsin the apparatus or server or client or system described below

are the same as those described above.

[327] Inaclient or server for identifying a damaged part of avehicle provided by the embodiments
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in the present description, an identifiable vehicle feature library including a plurality of vehicle
parts and a feature correspondence library including relative positional relationships of these
vehicle parts can be pre-built. During the loss assessment image capturing procedure, the user can
manually delineate the damage location on the client. Then, the identifiable vehicle featuresin the
image can be identified, and the relative positions of the identifiable features and the mark
delineated by the user are determined according to these identifiable features. This relative
position is further matched in the feature correspondence library to determine the damaged part,
which enables assisted locating of the damage location by manual and simple operations by the
user at the scene, and assists insurance companies in locating damaged parts of vehicle, thereby
improving the accuracy and processing efficiency of identifying adamaged part in loss assessment,

and greatly improving the user experience.

[328] Inanother embodiment of the server, after the user captured an image, the damaged area may
also be identified by the server first, and then marked and returned to the user for confirmation.
The user can make adjustments quickly according to the actual situation at the scene, such as
adding or deleting damaged area, adjusting the position or size or shape of the damaged area
identified by the server, etc. Specifically, the server may include a processor and a memory for
storing processor-executabl e instructions, and upon execution of the instructions, the processor is

configured to:

[329] acquireacaptured image uploaded by aclient, identify afirst damage location in the captured
image, and mark the first damage location in the captured image, thereby generating a marked

image,
[330] send the marked image to the client;

[331] receive an auxiliary damage image returned from the client, identify at least one feature part
included in the auxiliary damage image, the auxiliary damage image including image information

formed by confirming a vehicle damage location in the marked image based on an interaction;

[332] determine arelative positional relationship between the feature part and the vehicle damage

location in the auxiliary damage image; and
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[333] match the relative positiona relationship in a feature correspondence library to obtain a
corresponding related part, and determine damaged parts in the captured image based on the
related part.

[334] In another embodiment of the client, the client may include a processor and a memory for
storing processor-executabl e instructions, and upon execution of the instructions, the processor is

configured to:
[335] acquire acaptured image of avehicle and send the captured image to a server;

[336] receiveamarked imagereturned by the server, the marked imageincluding image information

generated by marking an identified first damage location in the captured image;
[337] display mark information for marking the first damage location in the marked image;

[338] confirm avehicle damage location based on received interaction, the vehicle damage location

including the first damage location; and

[339] send an auxiliary damage image of which the vehicle damage |ocation has been confirmed to

the server.

[340] In another client or server for identifying a damaged part of a vehicle provided by the
foregoing embodiments in the present description, the user may send the origina captured image
to the server while the image is captured, and the damage location is preliminarily identified on
the server side automatically, which is then marked and transmitted to the client user for
confirmation. If the damage location marked by the server is correct, the user can immediately
confirm and submit it to the system for matching the positional relationship, thereby confirming
the damaged part. If the mark by the server is incorrect, the user can make adjustments quickly
according to the actual situation at the scene, or add a missed damage location, etc. In this way,
the damaged area can be quickly confirmed according to the manual assistance by the user at the
scene, and then the damaged part can be matched and confirmed based on the positional
relationship between the feature parts identified by the system and the damaged area. Taking
advantage of the user being closer to the real vehicle damage situation at the scene of vehicle

damage, the accuracy of the damaged part identification and the user experience on loss
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assessment can be effectively improved, assisting insurance companies in locating damaged parts
of vehicle, improving the accuracy and processing efficiency of identifying adamaged part in loss

assessment, and greatly improving the user experience.

[341] Based on the foregoing, an embodiment of the present description further provides an
electronic device including a display, a processor and a memory storing processor-executable
instructions. The electronic device may include an on-site dedicated device which is integrated
with the feature library and feature correspondence library, so that it is possible to identify the
damaged part directly while taking photos at the scene of vehicle damage or further complete the
vehicle loss assessment. FIG. 19 is a schematic structure diagram of an embodiment of an
electronic device as provided in the present description. The display may include a device that
displays information content, such as a touch screen, a liquid crystal display, and a projection
device. Thetype of the el ectronic device may include amobileterminal, adedicated auto insurance
device, a car-machine interactive device, a personal computer, and the like. When executing the

instructions, the processor is configured to:
[342] acquire acaptured image of avehicle;

[343] determine adamaged areabased on an act of marking adamage | ocation to the captured image
on the display, thereby forming a marked image;

[344] identify feature parts in the marked image, and determine a relative positional relationship
between the feature parts and the damaged area based on the positions of the feature parts and the

damaged area in the marked image;

[345] match the relative positiona relationship in a feature correspondence library to obtain a
corresponding related part; and

[346] determine adamaged part in the captured image based on the related part.

[347] In another embodiment of the electronic device provided in the present description, the
electronic device may aso include a display, a processor and a memory storing processor-

executable instructions, and upon execution of the instructions, the processor is configured to:
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[348] acquire acaptured image of avehicle, identify afirst damage location in the captured image,
and mark the first damage location in the captured image, thereby generating a marked image;

[349] display, on the display, mark information of the first damage location in the marked image;

[350] confirm avehicle damage location based on received interaction to form an auxiliary damage

image, the vehicle damage location including the first damage location;

[351] identify at least one feature part included in the auxiliary damage image; determine arelative
positional relationship between the feature part and the vehicle damage location in the auxiliary

damage image; and

[352] match the relative positiona relationship in a feature correspondence library to obtain a
corresponding related part, and determine the damaged part in the captured image based on the
related part.

[353] It should be noted that the apparatus and the electronic device described above in the
embodiments of the present description may also include other embodiments according to the
descriptionsin the relevant method embodiments. For a specific implementation, reference can be

made to descriptions in the method embodiments, which is not described herein again.

[354] The embodiments in the present description are described progressively, identical or similar
portions of the embodiments may be obtained with reference to each other, and each embodiment
focuses on a portion different from other embodiments. In particular, the hardware plus program
embodiments are basically similar to the method embodiments, thus being described briefly. For

related portions, the descriptions of the portions in the method embodiments could be referred.

[355] Specific embodiments of the present description have been described above. Other
embodiments will fall within the scope of the appended claims. Under some circumstances, the
actions or steps described in the claims may be performed in an order different from that in the
embodiments and still can achieve a desired result. In addition, the processes depicted in the
accompanying drawings are unnecessary in the shown order or consecutive order to achieve the
desired result. In some embodiments, multitask processing and paralel processing are aso

possible or may be advantageous.
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[356] Based on the foregoing description of the embodiment of the method or apparatus for

identifying a damaged part of a vehicle by the client-server interaction, the present description
also provides a system for identifying a damaged part of avehicle. The system may include afirst
client and afirst server, wherein the first client may implement the processing method of any one
of the client embodiments in the application scenario in which the damage location is manually
marked by the client and is identified and processed by the server, the first server may implement
the processing method of any one of the server embodiments in the application scenario in which

the damage location is manually marked by the client and isidentified and processed by the server.

[357] The present description also provides another system for identifying a damaged part of a

vehicle. The system may include a second client and a second server, wherein the second client
may implement the processing method of any one of the client embodiments in the application
scenario in which the client captures an image and the server identifiesit preliminarily and returns
it to the client for confirmation, the second server may implement the processing method of any
one of the server embodiments in the application scenario in which the client captures an image

and the server identifiesit preliminarily and returnsit to the client for confirmation.

[358] Although the present application providesthe operation steps of the method in an embodiment

or a flowchart, more or fewer operation steps can be included based on conventiona or non-
inventive effort. The order of the steps enumerated in the embodimentsis merely one of aplurality
of ordersfor step execution, and does not represent aunigue order for execution. In practice, when
executed in an apparatus or a client device, the steps can be executed in an order shown in an
embodiment or a method shown in the accompanying drawings, or executed in parale (for

example, in an environment of parallel processors or multi-thread processing).

[359] Although the content of the embodiments of the present description mentions operations and

data descriptions such as data acquisition, position arrangement, interaction, calculation, and
judgment, for example, constructing a feature library or feature correspondence library, marking
the damage location with arectangular frame, determining the positional relationship based on the
area size, using a convolutiona neural network to identify the damage location preliminarily, etc.,

the embodiments of the present description are not limited to the situations that must conform to
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industry communication standards, standard image data processing protocols, communication
protocols, and standard data models / templates or described in embodiments of the present
description. An implementation solution which is derivable with minor modification based on
someindustry standards, or by using a self-defined method, or based on implementation described
in the embodiments can also achieve an implementation effect that is the same as, equivaent to,
or similar to the embodiments mentioned above or that can be predicted after variation. An
embodiment derived by using changed or modified data acquisition, datastorage, data determining,
and data processing method is still within the scope of optional implementation solutions of the

present description.

[360] In 1990s, an improvement on atechnology can be obvioudly classified as an improvement on

hardware (e.g., an improvement on a circuit structure such as a diode, a transistor, and a switch)
or an improvement on software (an improvement on a method procedure). However, with the
development of technologies, improvements of many method procedures at present can be
considered as direct improvements on hardware circuit structures. Almost all designers program
the improved method procedures into hardware circuits to obtain corresponding hardware circuit
structures. Therefore, it isimproper to assume that the improvement of amethod procedure cannot
be implemented by using a hardware module. For example, a Programmable Logic Device (PLD)
(e.g., a Fidld Progranmable Gate Array (FPGA)) is such an integrated circuit, and its logic
functions are determined by a user programming the device. Designers program by themselves to
"integrate” a digital system into a PLD, without asking a chip manufacturer to design and
manufacture a dedicated integrated circuit chip. Moreover, a present, programming is mostly
implemented by using logic compiler software instead of manually manufacturing an integrated
circuit chip. Thelogic compiler softwareis similar to a software complier used for developing and
writing a program, and source codes before compiling also need to be written by using a specific
programming language, which is referred to as a Hardware Description Language (HDL). There
are many types of HDLs, such as Advanced Boolean Expression Language (ABEL), Altera
Hardware Description Language (AHDL), Confluence, Cornell University Programming
Language (CUPL), HDCal, Java Hardware Description Language (JHDL), Lava, Lola, MyHDL,
PALASM, and Ruby Hardware Description Language (RHDL), among which Very-High-Speed
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Integrated Circuit Hardware Description Language (VHDL) and Verilog are most commonly used
now. Those skilled in the art should also know that a hardware circuit for implementing the logic
method procedure can be easily obtained by dlightly logically programming the method procedure
using the above several hardware description languages and programming it into an integrated

circuit.

[361] A controller can be implemented in any suitable manner. For example, the controller can take

the form of amicroprocessor or aprocessor and acomputer readable medium that stores computer
readable program codes (such as software or firmware) executable by the microprocessor or
processor, a logic gate, a switch, an Application Specific Integrated Circuit (ASIC), a
programmable logic controller, and an embedded microcontroller. Examples of the controller
include, but are not limited to, the following microcontrollers: ARC 625D, Atmel AT91SAM,
Microchip PIC18F26K 20, and Silicone Labs C8051F320. The controller of the memory can
further be implemented as a part of control logic of the memory. Those skilled in the art also know
that in addition to implementing the controller by using computer readable program codes only, it
iscompletely feasibleto logically program the method steps to enable the controller to implement
the same function in a form of logic gate, switch, ASIC, programmable logic controller, and
embedded microcontroller, etc. Therefore, such a controller may be considered as a hardware
component, and apparatuses included in the controller and configured to implement various
functions may also be considered as structuresinside the hardware component. Or, the apparatuses
configured to implement various functions may even be considered as both software modules

configured to implement the method and structures inside the hardware component.

[362] Specificaly, the system, apparatus, modules or unitsillustrated in the foregoing embodiments

can be implemented by a computer chip or a physica entity, or implemented by a product having
a specific function. A typical implementation device is a computer. Specifically, for example, the
computer can be apersonal computer, alaptop computer, an on-board human-computer interaction
device, acdlular phone, acameraphone, asmart phone, apersonal digital assistant, amediaplayer,
a navigation device, an email device, a game console, a tablet computer, a wearable device, or a

combination of any of these devices.
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[363] Although the embodiments of the present description provide the operation steps of the

method in an embodiment or aflowchart, more or fewer operation steps can be included based on
conventional or non-inventive means. The order of the steps enumerated in the embodiments is
merely one of a plurality of orders for step execution, and does not represent a unique order for
execution. In practice, when an apparatus or a terminal product executes the steps, the execution
can be performed in an order shown in an embodiment or a method shown in the accompanying
drawings, or performed in parallel (for example, in an environment of parallel processorsor multi-
thread processing, and even in a distributed data processing environment). The terms "include”,
"comprise" or any other variations thereof are intended to cover non-exclusive inclusion, so that a
process, method, product or deviceincluding a series of el ements not only includesthose el ements,
but also includes other elements not expressly listed, or further includes el ements inherent to the
process, method, product or device. In the absence of more limitations, the presence of additional
identical or equivalent elementsin aprocess, method, product or device comprising said elements

is not to be excluded.

[364] For ease of description, the apparatusis divided into various modules based on functions, and

the modules are described separately. Of course, when implementing the embodiments of the
present description, the functions of various modules may be implemented in one or more pieces
of software and/or hardware, or the modul esimplementing the same function may be implemented
by a combination of multiple sub-modules or sub-units, or the like. The apparatus embodiments
described above are merely illustrative. For example, the division of the unitsis merely adivision
of logical functions and there can be some other divisionsin actual implementation. For example,
a plurality of units or components can be combined or integrated into another system, or some
features can beignored or not performed. In addition, the displayed or discussed mutual couplings
or direct couplings or communication connections can be implemented by using some interfaces.
The indirect couplings or communication connections between the apparatuses or units can be

implemented in electrical, mechanical, or other forms.

[365] Those skilled in the art also know that in addition to implementing the controller by using

computer readable program codes only, it is completely feasible to logically program the method

steps to enabl e the controller to implement the same function in aform of logic gate, switch, ASIC,
53



10

15

20

25

programmable logic controller, and embedded microcontroller. Therefore, such a controller may
be considered as a piece of hardware component, and apparatuses included in the controller and
configured to implement various functions may also be considered as structures inside the
hardware component. Or, the apparatuses configured to implement various functions may even be
considered as both software modules configured to implement the method and structures inside

the hardware component.

[366] The present invention is described with reference to flowcharts and/or block diagrams of the

method, the device (system) and the computer program product according to the embodiments of
the present invention. It should be understood that computer program instructions may be used to
implement each process and/or block in the flowcharts and/or block diagrams and combinations
of processes and/or blocks in the flowcharts and/or block diagrams. The computer program
instructions may be provided to a general-purpose computer, a special-purpose computer, an
embedded processor or a processor of another programmabl e data processing device to generate a
machine, such that instructions executed by the computer or the processor of another
programmable data processing device generate an apparatus configured to implement functions

designated in one or more processes in a flowchart and/or one or more blocks in ablock diagram.

[367] The computer program instructions may also be stored in a computer readable memory that

can guide the computer or another programmable data processing device to work in a specific
manner, such that the instruction stored in the computer readable memory generates an article of
manufacture including an instructing device, and the instructing device implements functions

designated in one or more processes in aflowchart and/or one or more blocksin ablock diagram.

[368] The computer program instructions may aso be loaded to the computer or another

programmabl e data processing device, such that a series of operational steps are executed on the
computer or another programmable device to generate a computer implemented processing, and
therefore, the instruction executed in the computer or another programmabl e device provides steps
for implementing functions designated in one or more processes in aflowchart and/or one or more

blocksin ablock diagram.

[369] Inatypica configuration, the computing device includes one or more central processing units
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(CPUs), an input/output interface, a network interface, and a memory.

[370] The memory can include computer readable medium such as a volatile memory, a Random

Access Memory (RAM), and/or non-volatile memory, e.g., a Read-Only Memory (ROM) or a

flash RAM. The memory is an example of a computer readable medium.

[371] The computer readable medium includes non-volatile and volatile media as well as movable

and non-movable media, and can implement information storage by means of any method or
technology. The information can be a computer readable instruction, a data structure, a program
module or other data. An example of the storage medium of acomputer includes, but isnot limited
to, a phase change memory (PRAM), astatic random access memory (SRAM), adynamic random
access memory (DRAM), other types of RAM, a ROM, an electrically erasable programmable
read-only memory (EEPROM), a flash memory or other memory technologies, a compact disk
read-only memory (CD-ROM), adigital versatile disc (DVD) or other optical storages, a cassette
tape, a magnetic tape/magnetic disk storage or other magnetic storage devices, or any other non-
transmission medium, and can be used to store information accessible to the computing device.
According to the definition in this text, the computer readable medium does not include transitory

media, such as amodulated data signal and a carrier.

[372] Those skilled in the art should understand that the embodiments of the present description can

be provided as a method, a system, or a computer program product. Therefore, the embodiments
of the present description may be implemented in aform of a complete hardware embodiment, a
compl ete software embodiment, or an embodiment combining software and hardware. Moreover,
the embodiments of the present description can be in the form of a computer program product
implemented on one or more computer usable storage medium (including, but not limited to, a
magnetic disk memory, a CD-ROM, an optical memory and the like) including computer usable

program codes.

[373] The embodiments of the present description can be described in a general context of a

computer executable instruction executed by a computer, for example, a program module.
Generdly, the program module includes a routine, a program, an object, a component, a data

structure, and the like used for executing a specific task or implementing a specific abstract data
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type. The embodiments of the present description can also be implemented in distributed
computing environments. In these distributed computing environments, atask is executed by using
remote processing devices connected via a communications network. In a distributed computing
environment, the program module may be located in local and remote computer storage medium

including a storage device.

[374] The embodiments in the present description are described progressively, identical or similar

portions of the embodiments may be obtained with reference to each other, and each embodiment
focuses on a portion different from other embodiments. Especially, the system embodiment is
basicaly similar to the method embodiment, thus being described briefly; and for the relevant
portions, reference can be made to the descriptions of the method embodiment. In the descriptions
of the present application, reference terms as “an embodiment”, “some embodiments’, “an
example’, “a specific example’, or “some examples’ mean that specific features, structures,
materials, or characteristics described with reference to the embodi ments or examples areincluded
in at least one embodiment or example of the present application. In the present description, the
foregoing terms are described not necessarily for the same embodiment or example. In addition,
the described specific features, structures, materials, or characteristics can be combined in aproper
manner in any one or more of the embodiments or examples. Furthermore, a person skilled in the
art can combine different embodiments or examples described in the present description and

features of different embodiments or examples without mutual contradiction.

[375] Theforegoing descriptions are merely embodiments of the present application, and are not

intended to limit the present application. For a person skilled in the art, the embodiments of the
present description can have various changes and variations. Any modifications, equivalent
replacements, or improvements made within the spirit and principle of the present application

shall fall within the scope of the claimsin the present application.
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What isclamed is:
1. A method for identifying a damaged part of avehicle, comprising:
acquiring, by aclient, a captured image of the vehicle;

determining, by the client, a damaged area based on an act of marking a damage location in said

captured image, and thereby forming a marked image;
sending, by the client, said marked image to a server;

identifying, by the server, feature parts in said marked image, and determining a relative positional
relationship between said feature parts and said damaged area based on the positions of said feature

parts and said damaged areain the marked image;

matching, by the server, said relative positiona relationship in a feature correspondence library to

obtain a corresponding related part; and

determining, by the server, the damaged part in said captured image based on said related part.

2. A method for identifying a damaged part of avehicle, comprising:

receiving a marked image uploaded by a client, said marked image including a damaged area

determined based on an act of marking a damage location in a captured image;

identifying feature parts in said marked image, and determining a relative positional relationship
between said feature parts and said damaged area based on the positions of said feature parts and said

damaged area in the marked image;

matching the relative positional relationship in a feature correspondence library to obtain a

corresponding related part; and

determining the damaged part in said captured image based on said related part.

3. The method according to claim 2, wherein,
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said feature parts comprise vehicle partsincluded in a constructed feature library, and

said feature correspondence library comprises part positional relationship data constructed by using
the vehicle parts in said feature library as a reference, the part positional relationship data including
relationship data characterizing at least one of a related part to which an area between vehicle parts
pertains, arelated part to which the areain aspecified direction of avehicle part pertains, and arelated

part to which an area of specified proportion between vehicle parts pertains.

4. The method according to claim 2, wherein determining the relative positional relationship between

said feature parts and said damaged area comprises.
constructing a coordinate system by using a center point of said damaged area as an origin;
determining position coordinate data of said feature partsin said coordinate system, respectively; and

determining therelative positional relationship between said feature parts and said damaged area based

on the position coordinate data of said feature parts.

5. The method according to claim 4, further comprising selecting, if it isidentified that the number N
of the feature parts in said marked image is greater than 3, K feature parts from the N feature partsto
determine the relative positional relationship between said damaged areaand said K feature reference

parts, wherein 2<K<3.

6. The method according to clam 5, wherein determining the relative positional relationship between
said feature parts and said damaged area based on the position coordinate data of said feature parts

comprises:

transforming said damaged area into a corresponding first regular geometric figure according to the

shape of said damaged areg;

constructing, in said coordinate system, second regular geometric figures including said origin and
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position coordinate data of at least two feature parts,

calculating size of feature area of the first regular geometric figure included in said second regular

geometric figures, respectively;

determining a scope information on scope of said damaged area between said feature parts based on

the sizes of said feature areas and the coordinate distances of said feature parts; and

determining the relative positional relationship between said feature parts and said damaged area based

on matching of said scope information.

7. The method according to claim 2, further comprising:

acquiring, if no positional relationship data matching said relative positiona relationship is found in
said feature correspondence library, positional relationship data having the highest matching degree
with said relative positional relationship; and

using the related part corresponding to the positional relationship data having the highest matching
degree as the related part that matches said relative positional relationship.

8. A method for identifying a damaged part of a vehicle, comprising:
acquiring a captured image of the vehicle;

determining a damaged area based on an act of marking a damage location in said captured image, and

thereby forming a marked image; and

sending said marked image to a server, to enable said server to identify a damaged part based on a

relative positional relationship between the damaged area and feature partsin said marked image.

9. A method for identifying a damaged part of a vehicle, comprising:

acquiring, by aclient, a captured image of the vehicle and sending said captured image to a server;
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identifying, by the server, afirst damagelocation in said captured image, and marking said first damage

location in said captured image, thereby generating a marked image;
sending, by the server, said marked image to said client;
displaying, by the client, mark information of the first damage location in said marked image;

confirming, by the client, avehicle damage | ocation based on received interaction, said vehicle damage

location including said first damage location;

sending, by the client, an auxiliary damage image of which the vehicle damage location has been

confirmed to the server;

identifying, by said server, at least one feature part included in said auxiliary damage image, after

receiving said auxiliary damage image;

determining, by the server, arelative positional relationship between said feature part and said vehicle

damage location in said auxiliary damage image;

matching, by said server, said relative positional relationship in a feature correspondence library to

obtain a corresponding related part; and

determining, by the server, the damaged part in said captured image based on said related part.

10. A method for identifying a damaged part of a vehicle, comprising:

acquiring a captured image uploaded by a client, identifying a first damage location in said captured
image, and marking said first damage location in said captured image, thereby generating a marked

image;
sending said marked image to said client;

receiving an auxiliary damage image returned from the client, identifying at least one feature part
included in said auxiliary damage image, said auxiliary damage image including image information

formed by confirming a vehicle damage location in said marked image based on an interaction;
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determining arelative positional relationship between said feature part and the vehicle damage location

in said auxiliary damage image; and

matching said relative positiona relationship in a feature correspondence library to obtain a
corresponding related part, and determining the damaged part in said captured image based on said
related part.

11. The method according to claim 10, wherein said auxiliary damage image further comprises mark
information of a second damage location, the second damage location including a new vehicle damage

location added to said marked image.

12. A method for identifying a damaged part of a vehicle, comprising:
acquiring a captured image of the vehicle and sending said captured image to a server;

receiving a marked image returned from the server, said marked image including image information

generated by marking an identified first damage location in said captured image;
displaying mark information for marking the first damage location in said marked image;

confirming a vehicle damage location based on received interaction, said vehicle damage location

including said first damage location; and

sending an auxiliary damage image of which the vehicle damage location has been confirmed to the

Server.

13. The method according to claim 12, wherein confirming the vehicle damage location comprises:

confirming whether a mark position of the first damage location in the displayed marked image is
correct; and if not, adjusting the mark information of said first damage location based on the received

interaction.
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14. The method according to claim 12, wherein confirming the vehicle damage location based on the

received interaction comprises:

confirming mark information of a second damage location based on areceived interaction instruction,

said second damage location including a new vehicle damage location added to said marked image.

15. A method for identifying a damaged part of a vehicle, comprising:
acquiring a captured image of the vehicle;

determining a damaged area based on an act of marking a damage location in said captured image,

thereby forming a marked image;

identifying feature parts in said marked image, and determining a relative positional relationship
between said feature parts and said damaged area based on the positions of said feature parts and said

damaged areain the marked image;

matching said relative positiona relationship in a feature correspondence library to obtain a

corresponding related part; and

determining the damaged part in said captured image based on said related part.

16. A method for identifying a damaged part of a vehicle, comprising:

acquiring a captured image of the vehicle, identifying a first damage location in said captured image,
and marking said first damage location in said captured image, thereby generating a marked image;

displaying mark information of the first damage location in said marked image;

confirming a vehicle damage location based on a received interaction to form an auxiliary damage

image, said vehicle damage location including said first damage location;

identifying at least one feature part included in said auxiliary damage image;
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determining a relative positional relationship between said feature parts and the vehicle damage

location in said auxiliary damage image; and

matching said relative positiona relationship in a feature correspondence library to obtain a
corresponding related part, and determining the damaged part in said captured image based on said
related part.

17. An apparatus for identifying a damaged part of avehicle, comprising:

areceiving module for receiving a marked image uploaded by aclient, said marked image including a

damaged area determined based on an act of marking a damage location in a captured image;

a positiona relationship determining module for identifying feature parts in said marked image, and
determining arelative positiona relationship between said feature parts and said damaged area based

on the positions of said feature parts and said damaged areain the marked image;

a matching module for matching said relative positional relationship in a feature correspondence

library to obtain a corresponding related part; and

a part identifying module for determining the damaged part in said captured image based on said
related part.

18. The apparatus according to claim 17, further comprising:
afeature library for storing vehicle parts of the vehicle; and

afeature correspondence library for storing part positional relationship data constructed by using the
vehicle parts in said feature library as a reference, said part positiona relationship data including
relationship data characterizing at least one of a related part to which an area between vehicle parts
pertains, arelated part to which the areain a specified direction of avehicle part pertains, and arelated

part to which an area of specified proportion between vehicle parts pertains.
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19. The apparatus according to clam 17, wherein determining, by said positional relationship
determining module, the relative positional relationship between said feature parts and said damaged

area comprises:
constructing a coordinate system by using the center point of said damaged area as an origin;
determining position coordinate data of said feature partsin said coordinate system, respectively; and

determining the relative positional relationship between said feature parts and said damaged area based

on the position coordinate data of said feature parts.

20. The apparatus according to claim 19, wherein said positiona relationship determining module

comprises:

afeature selecting unit for selecting, when it isidentified that the number N of the feature partsin said
marked image is greater than 3, K feature parts from the N feature parts to determine the relative

positional relationship between said damaged area and said K feature reference parts, wherein 2<K<3.

21. The apparatus according to claim 20, wherein determining, by said positional relationship
determining module, the relative positional relationship between said feature parts and said damaged

area based on the position coordinate data of said feature parts comprises:

transforming said damaged area into a corresponding first regular geometric figure according to the

shape of said damaged areg;

constructing, in said coordinate system, second regular geometric figures including said origin and

position coordinates data of at least two feature parts,

calculating size of feature area of the first regular geometric figure included in said second regular

geometric figures, respectively;

determining a scope information on scope of said damaged area between said feature parts based on

the sizes of said feature areas and the coordinate distances of said feature parts; and
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determining therelative positional relationship between said feature parts and said damaged area based

on the matching of said scope information.

22. The apparatus according to claim 18, wherein,

If no positional relationship data matching said relative positional relationship isfound in said feature
correspondence library by said matching module, positiona relationship data having the highest
matching degree with said relative positional relationship is acquired; and

the related part corresponding to the positional relationship data having said highest matching degree
Is used as the related part that matches said rel ative positional relationship.

23. An apparatus for identifying a damaged part of avehicle, comprising:
an image acquiring module for acquiring a captured image of the vehicle;

a location marking module for determining a damaged area based on an act of marking a damage

location in said captured image, thereby forming a marked image;

an image sending modul e for sending said marked image to a server, to enable said server to identify
the damaged part based on a relative positiona relationship between the damaged area and feature

partsin said marked image.

24. An apparatus for identifying a damaged part of avehicle, comprising:

an image marking module for acquiring a captured image uploaded by a client, identifying a first
damagelocation in said captured image, and marking said first damagelocation in said captured image,
thereby generating a marked image;

amark sending module for sending said marked image to said client;

an auxiliary interacting module for receiving an auxiliary damage image returned from the client, and
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identifying at least one feature part included in said auxiliary damage image, said auxiliary damage
image including image information formed by confirming a vehicle damage location in said marked

image based on an interaction;

a position determining module for determining a relative positional relationship between said feature

parts and the vehicle damage location in said auxiliary damage image; and

apart identifying module for matching said relative positional relationship in afeature correspondence
library to obtain acorresponding related part, and determining the damaged part in said captured image
based on said related part.

25. The apparatus according to claim 24, wherein said auxiliary damage image received by said
auxiliary interacting module further comprises mark information of a second damage location, said

second damage location including a new vehicle damage location added to said marked image.

26. An apparatus for identifying a damaged part of avehicle, comprising:

afirst image sending module for acquiring a captured image of the vehicle and sending said captured

image to a server;

amark receiving module for receiving a marked image returned from the server, said marked image
including image information generated by marking an identified first damage location in said captured
image;

a mark displaying module for displaying mark information for marking the first damage location in

said marked image;

a damage location confirming module for confirming a vehicle damage location based on received

interaction, said vehicle damage location including said first damage location; and

a second image sending module for sending an auxiliary damage image of which the vehicle damage

|ocation has been confirmed to the server.
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27. The apparatus according to claim 26, wherein said damage location confirming modul e comprises:

a first adjustment unit for confirming whether a mark position of the first damage location in the
displayed marked image is correct; and if not, adjusting the mark information of said first damage

|ocation based on the received interaction.

28. The apparatus according to claim 27, wherein said damage location confirming modul e comprises:

a second adjustment unit for confirming mark information of a second damage location based on a
received interaction instruction, said second damage location including anew vehicle damage location

added to said marked image.

29. A server comprising a processor and a memory for storing processor-executable instructions,

wherein upon execution of said instructions, said processor is configured to:

receive amarked image uploaded by aclient, said marked image including adamaged area determined

based on an act of marking a damage location in a captured image;

identify feature parts in said marked image, and determine a relative positional relationship between
said feature parts and said damaged area based on the positions of said feature parts and said damaged

areain the marked image;

match said relative positional relationship in afeature correspondence library to obtain acorresponding

related part; and

determine the damaged part in said captured image based on said related part.

30. A client comprising a processor and a memory for storing processor-executable instructions,

wherein upon execution of said instructions, said processor is configured to:
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acquire a captured image of avehicle;

determine a damaged area based on an act of marking a damage location in said captured image,

thereby forming a marked image; and

send said marked image to aserver, to enable said server to identify adamaged part based on arelative

positional relationship between the damaged area and feature partsin said marked image.

31. A server comprising a processor and a memory for storing processor-executable instructions,

wherein upon execution of said instructions, said processor is configured to:

acquire a captured image uploaded by aclient, identify afirst damage location in said captured image,
and mark said first damage location in said captured image, thereby generating a marked image;

send said marked image to said client;

receive an auxiliary damage image returned from the client, and identify at least one feature part
included in said auxiliary damage image, said auxiliary damage image including image information

formed by confirming a vehicle damage location in said marked image based on an interaction;

determine arelative positional relationship between said feature parts and the vehicle damage location

in said auxiliary damage image; and

match said relative positional relationship in afeature correspondence library to obtain acorresponding

related part, and determine the damaged part in said captured image based on said related part.

32. A client comprising a processor and a memory for storing processor-executable instructions,

wherein upon execution of said instructions, said processor is configured to:
acquire a captured image of a vehicle and send said captured image to a server;

receive a marked image returned from the server, said marked image including image information

generated by marking an identified first damage location in said captured image;
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display mark information for marking the first damage location in said marked image;

confirm a vehicle damage location based on received interaction, said vehicle damage location

including said first damage location; and

send an auxiliary damage image of which the vehicle damagelocation has been confirmed to the server.

33. An electronic device comprising adisplay, a processor and amemory storing processor-executable

instructions, wherein upon execution of said instructions, said processor is configured to:
acquire a captured image of avehicle;

determine a damaged area based on an act of marking adamage location in said captured image on the

display, thereby forming a marked image;

identify feature parts in said marked image, and determine a relative positional relationship between
said feature parts and said damaged area based on the positions of said feature parts and said damaged

areain the marked image;

match said relative positional relationship in afeature correspondence library to obtain acorresponding

related part; and

determine the damaged part in said captured image based on said related part.

34. An electronic device comprising adisplay, aprocessor and amemory storing processor-executable

instructions, wherein upon execution of said instructions, said processor is configured to:

acquire a captured image of a vehicle, identify a first damage location in said captured image, and
mark said first damage location in said captured image, thereby generating a marked image;

display, on said display, mark information of the first damage location in said marked image;

confirming avehicle damage | ocation based on received interaction to form an auxiliary damage image,

said vehicle damage location including said first damage location;
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identify at |east one feature part included in said auxiliary damage image;

determine arelative positional relationship between said feature parts and the vehicle damage location

in said auxiliary damage image; and

matching said relative positional relationship in a feature correspondence library to obtain a
corresponding related part, and determine the damaged part in said captured image based on said
related part.

35. A system for identifying a damaged part of a vehicle, comprising afirst client and a first server,
wherein
said first server implements steps of the method according to any of claims 2-7; and

said first client implements steps of the method according to claim 8.

36. A system for identifying a damaged part of a vehicle, comprising a second client and a second
server, wherein
said second server implements steps of the method according to any of claims 10-11; and

said second client implements steps of the method according to any of claims 12-14.
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