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ARTICLE DAMAGE DETECTION METHOD AND 

APPARATUS AND ARTICLE DAMAGE DETECTOR 

TECHNICAL FIELD 

[0001] The present specification relates to the field of data processing technologies, 

and in particular, to article damage detection methods and apparatuses and article 5 

damage detectors. 

BACKGROUND 

[0002] With the improvement of living standards, many articles are frequently 

replaced. Mobile phones are used as an example. Old mobile phones replaced with 

new devices are usually put aside by users, which causes a resource waste. Recycling 10 

of used articles can enable obsolete articles to be reused and put into a new industrial 

chain link, so that resources can be better integrated and possible environmental 

pollution can be reduced. 

[0003] With the emergence of artificial intelligence technologies, online recycling 

over the Internet becomes a new business model. In terms of online recycling, a 15 

damage degree of a recycled article is usually determined based on a picture of the 

article, and is used as an important factor in price estimation. Damage detection 

accuracy greatly affects the real value and price estimation of the recycled article. 

Therefore, it is very important for the development of the online recycling industry to 

improve article damage detection accuracy. 20 

SUMMARY 

[0004] In view of this, the present specification provides an article damage 

detection method, including: obtaining at least two images that are time sequentially 

related and show a detected article at different angles; and inputting the images to a 

detection model in time order, to determine a damage detection result, where the 25 

detection model includes a first sub-model and a second sub-model, the first 

sub-model identifies respective features of each image, a feature processing result of 

each image is input to the second sub-model, the second sub-model performs time 
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series analysis on the feature processing result to determine the damage detection 

result, and the first sub-model and the second sub-model are obtained by performing 

joint training by using training samples labeled with article damage. 

[0005] The present specification further provides an article damage detection 

apparatus, including: an image sequence acquisition unit, configured to obtain at least 5 

two images that are time sequentially related and show a detected article at different 

angles; and a detection model application unit, configured to input the images to a 

detection model in time order, to determine a damage detection result, where the 

detection model includes a first sub-model and a second sub-model, the first 

sub-model identifies respective features of each image, a feature processing result of 10 

each image is input to the second sub-model, the second sub-model performs time 

series analysis on the feature processing result to determine the damage detection 

result, and the first sub-model and the second sub-model are obtained by performing 

joint training by using training samples labeled with article damage. 

[0006] The present specification provides a computer device, including a storage 15 

medium and a processor, where the storage medium stores a computer program that 

can be run by the processor, and when the processor runs the computer program, the 

steps of the article damage detection method are performed. 

[0007] The present specification provides a computer-readable storage medium, 

where the computer-readable storage medium stores a computer program, and when 20 

the computer program is run by a processor, the steps of the article damage detection 

method are performed. 

[0008] The present specification further provides an article damage detector, 

including: a photographing module, configured to generate, based on a photographing 

instruction from a calculation and control module, at least two images of a detected 25 

article that are time sequentially related; a movement module, configured to drive 

relative movement between a camera of the photographing module and the detected 

article based on a movement instruction from the calculation and control module; and 

the calculation and control module, configured to enable, by using the movement 

instruction and the photographing instruction, the photographing module to generate 30 

the at least two images that are time sequentially related and show the detected article 

at different angles, and determine a damage detection result based on the images, 

where the damage detection result is generated by using the previous article damage 

detection method or apparatus. 
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[0009] It can be seen from the previous technical solutions that in the 

implementations of the article damage detection methods and apparatuses in the 

present specification, the images that are time sequentially related and show the 

detected article at different angles are input to the detection model, the first sub-model 

in the detection model identifies the respective features of each image, the feature 5 

processing result is input to the second sub-model after feature processing, and the 

second sub-model performs time series analysis on the feature processing results of 

the images to determine the damage detection result. The images at different angles 

can more comprehensively show a real condition of the article, and therefore a more 

uniform and complete detection result can be obtained by performing time series 10 

analysis on the feature processing results of the images. Therefore, damage detection 

accuracy can be greatly improved in the implementations of the present specification. 

[0010] It can be seen that in the implementations of the article damage detector in 

the present specification, when enabling, by using the movement instruction, the 

movement module to drive the relative moment between the camera and the detected 15 

article, the calculation and control module enables, by using the photographing 

instruction, the photographing module to generate the at least two images of the 

detected article that are time sequentially related, and obtains, based on the generated 

images, the damage detection result generated by using the article damage detection 

method or apparatus in the present specification. As such, damage detection accuracy 20 

is greatly improved while it is more convenient to perform article damage detection. 

BRIEF DESCRIPTION OF DRAWINGS 

[0011] FIG. 1 is a flowchart illustrating an article damage detection method, 

according to an implementation of the present specification; 

[0012] FIG. 2 is a structural diagram of hardware of a device for running an article 25 

damage detection method, according to an implementation of the present specification, 

or of a device in which an article damage detection apparatus is located, according to 

an implementation of the present specification; 

[0013] FIG. 3 is a logical structural diagram of an article damage detection 

apparatus, according to an implementation of the present specification; 30 

[0014] FIG. 4 is a schematic structural diagram of an article damage detector, 

according to an implementation of the present specification; and 
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[0015] FIG. 5 is a schematic structural diagram of a detection model in an 

application example of the present specification. 

DESCRIPTION OF IMPLEMENTATIONS 

[0016] Implementations of the present specification provide new article damage 

detection methods. A detection model is built by using a first sub-model and a second 5 

sub-model that are cascaded; the first sub-model uses images of a detected article that 

are obtained at different angles and generated in time order as inputs, to obtain feature 

processing results of the images, and outputs the feature processing results to the 

second sub-model; and the second sub-model performs time series analysis on the 

feature processing results of the images to determine a damage detection result. As 10 

such, damage on the detected article can be found more comprehensively by using the 

images at different angles, and damage found in the images can be combined into a 

uniform detection result through time series analysis, thereby greatly improving 

damage detection accuracy. 

[0017] The implementations of the article damage detection methods in the present 15 

specification can run on any device with computing and storage capabilities, for 

example, a mobile phone, a tablet computer, a personal computer (PC), a laptop, or a 

server. Alternatively, functions in the implementation of the article damage detection 

method in the present specification can be implemented by logical nodes running on 

two or more devices. 20 

[0018] In the implementations of the present specification, a machine learning 

model that uses at least two images that are time sequentially related as inputs, which 

is referred to as the detection model, is used to perform article damage detection. The 

detection model includes two cascaded sub-models. The first sub-model identifies 

respective features of each image to generate a feature processing result of each image, 25 

and the feature processing results of the images are input to the second sub-model in 

time order. The second sub-model performs time series analysis on the feature 

processing results of the images to determine a damage detection result. 

[0019] The first sub-model can be any machine learning model, and an 

advantageous result usually can be achieved by using an algorithm that is suitable for 30 

feature extraction and processing, for example, a deep convolutional neural network 

(DCNN). The second sub-model can be any machine learning model that can perform 
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time series analysis, for example, a recurrent neural network (RNN), a long short-term 

memory (LSTM) network, etc. When the second sub-model is the LSTM network, a 

more accurate damage detection result can be determined if the LSTM network also 

employs an attention mechanism. 

[0020] The detection model in the implementations of the present specification is a 5 

model trained using supervised learning training, and the entire detection model is 

trained by using training samples labeled with article damage. In other words, joint 

training is performed on the first sub-model and the second sub-model, a training loss 

of the entire model is fed back to both the first sub-model and the second sub-model 

for parameter update, and parameters of the two sub-models are simultaneously 10 

optimized, to optimize an overall prediction accuracy of the detection model. In 

addition to the label indicating article damage, each training sample includes at least 

two images of the article that are time sequentially related. 

[0021] A form of the damage detection result is determined based on a need in an 

actual application scenario. Implementations are not limited. For example, the damage 15 

detection result can be a classification result indicating whether there is damage on the 

detected article, can be a degree of a certain type of damage on the detected article, 

can be a classification result indicating whether there are two or more types of 

damage on the detected article, or can be degrees of two or more types of damage on 

the detected article. Types of damage can include scratches, damage, stains, adhesives, 20 

etc. Sample data can be labeled based on a determined form of the damage detection 

result, and the damage detection result in this form can be obtained by using the 

trained detection model. 

[0022] The feature processing result output by the first sub-model to the second 

sub-model includes information used by the second sub-model to generate the damage 25 

detection result. The feature processing result output by the first sub-model to the 

second sub-model can be a damage detection result of each single image, or can be 

another tensor that can specify damage detection result information of the single 

image. Implementations are not limited. 

[0023] For example, if the damage detection result output by the detection model is 30 

a classification result of each of one or more types of damage (namely, the possibility 

that there is each of one or more types of damage on the detected article), the feature 

processing result can include a respective classification result that is of each type of 

damage in the single image of the detected article and is generated after the first 
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sub-model performs feature extraction and damage discovery on each image, and 

performs feature fusion on a feature extraction result and a damage discovery result, 

or can include a respective tensor that specifies damage detection information of each 

type of damage in the single image of the detected article. The second sub-model can 

perform time series analysis based on detection information of each type of damage in 5 

the at least two images, to obtain a classification result of each type of damage on the 

detected article. 

[0024] For another example, assume that the first sub-model in the detection model 

is the DCNN network. In this case, the first sub-model can use an output of the last 

convolution layer or pooling layer in a DCNN network (namely, an output before 10 

processing at a fully connected layer and an output prediction layer is performed) as 

the feature processing result, can use an output of the fully connected layer in the 

DCNN network as the feature processing result, or can use an output of the output 

prediction layer as the feature processing result. 

[0025] In the implementations of the present specification, a procedure of the 15 

article damage detection method is shown in FIG. 1. 

[0026] Step 110: Obtain at least two images that are time sequentially related and 

show a detected article at different angles. 

[0027] The at least two images that are time sequentially related and show the 

detected article at different angles can be photos of the detected moving article that 20 

are consecutively taken, can be recorded videos (the video includes multiple images 

arranged in time order) of the detected moving article, can be photos of the detected 

article that are consecutively taken by using a mobile camera, can be videos of the 

detected article that are recorded by using a mobile camera, can be at least two photos 

or videos consecutively taken or recorded by changing a photographing angle, or can 25 

be a combination thereof. 

[0028] The at least two images that are time sequentially related and show the 

detected article at different angles can be automatically generated, for example, can be 

generated by using an article damage detector in the present specification, or can be 

generated by manually holding a photographing device (for example, a mobile phone). 30 

Implementations are not limited. 

[0029] In the present implementation, a device for running the article damage 

detection methods can independently generate the images, can receive the images 

from another device, or can read the images from a predetermined storage location. 
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Implementations are not limited. For example, when the methods in the present 

implementation runs on a mobile phone, the images can be generated by taking a 

photo or recording a video by using a camera of the mobile phone. For another 

example, the method in the present implementation can run on a server of a certain 

application (APP), and a client of the App uploads multiple obtained photos or 5 

recorded videos to the server. 

[0030] Step 120: Input the images to a detection model in time order, to determine 

a damage detection result. 

[0031] The trained detection model is used, and the obtained images are input to 

the detection model in time order, to determine the damage detection result. 10 

[0032] Some damage on the detected article cannot be captured by the 

photographing device at a specific angle. The detected article is photographed at 

different angles, so that omission of damage on the article in the image can be reduced. 

More photographing angles indicate a more comprehensive direction and a higher 

possibility that the images can truly show a condition of the article. Damage on the 15 

article showed in the images may be inconsistent (for example, damage A, B, and C is 

obtained in image 1, and damage B and D is obtained in image 2). After damage 

discovery is performed by using the first sub-model in the detection model, time 

series analysis is performed for the same damage found in these images that are time 

sequentially related, to obtain a complete and uniform view of damage on each part of 20 

the detected article, thereby improving damage detection accuracy. 

[0033] In addition, a damage detection report can be automatically generated based 

on the damage detection result, and the value of detected article is estimated. For a 

form of the damage detection report, a specific method for generating the damage 

detection report, and a specific algorithm used for value estimation, references can be 25 

made to the existing technology. Details are omitted for simplicity. 

[0034] It can be seen that in the implementations of the article damage detection 

method in the present specification, the detection model is built by using the first 

sub-model and the second sub-model that are cascaded, and the images that are time 

sequentially related and show the detected article at different angles are input to the 30 

detection model; the first sub-model outputs the feature processing result of each 

image to the second sub-model; and the second sub-model performs time series 

analysis on the feature processing results of the images to determine the damage 

detection result. As such, damage on the detected article can be found more 
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comprehensively by using the images at different angles, and damage found in the 

images can be combined into a complete, uniform, and more accurate detection result. 

[0035] Corresponding to the previous procedure implementation, implementations 

of the present specification further provide an article damage detection apparatus. The 

apparatus can be implemented by software, can be implemented by hardware, or can 5 

be implemented by a combination of hardware and software. Software 

implementation is used as an example. As a logical apparatus, the apparatus is formed 

by reading a corresponding computer program by a central processing unit (CPU) in a 

device in which the apparatus is located and running the computer program in a 

memory. In terms of hardware, in addition to the CPU, the memory, and the storage 10 

medium shown in FIG. 2, the device in which the article damage detection apparatus 

is located usually includes other hardware such as a chip for sending and receiving 

radio signals and/or other hardware such as a card configured to implement a network 

communications function. 

[0036] FIG. 3 illustrates an article damage detection apparatus, according to 15 

implementations of the present specification. The apparatus includes an image 

sequence acquisition unit and a detection model application unit. The image sequence 

acquisition unit is configured to obtain at least two images that are time sequentially 

related and show a detected article at different angles. The detection model 

application unit is configured to input the images to a detection model in time order, 20 

to determine a damage detection result. The detection model includes a first 

sub-model and a second sub-model, the first sub-model identifies respective features 

of each image, a feature processing result of each image is input to the second 

sub-model, and the second sub-model performs time series analysis on the feature 

processing result to determine the damage detection result. The first sub-model and 25 

the second sub-model are obtained by performing joint training by using training 

samples labeled with article damage. 

[0037] Optionally, the first sub-model is a deep convolutional neural network, and 

the second sub-model is a long short-term memory (LSTM) network. 

[0038] Optionally, the second sub-model is an LSTM network based on an 30 

attention mechanism. 

[0039] Optionally, the at least two images that are time sequentially related and 

show the detected article at different angles include at least one of the following: 

photos of the detected moving article that are consecutively taken, recorded videos of 
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the detected moving article, photos of the detected article that are consecutively taken 

by using a mobile camera, and videos of the detected article that are recorded by using 

a mobile camera. 

[0040] In an example, the damage detection result includes a classification result of 

each of one or more types of damage. 5 

[0041] In the previous example, the feature processing result of each image 

includes a classification result that is of a type of damage in the single image of the 

detected article and is generated after the first sub-model performs feature extraction, 

damage discovery, and feature fusion on each image. 

[0042] Implementations of the present specification provide a computer device, and 10 

the computer device includes a storage medium and a processor. The storage medium 

stores a computer program that can be run by the processor. When the processor runs 

the stored computer program, the steps of the article damage detection method in the 

implementations of the present specification are performed. For detailed description 

of the steps of the article damage detection method, references can be made to the 15 

previous content. Details are omitted for simplicity. 

[0043] Implementations of the present specification provide a computer-readable 

storage medium. The storage medium stores a computer program. When the computer 

program is run by a processor, the steps of the article damage detection method in the 

implementations of the present specification are performed. For detailed description 20 

of the steps of the article damage detection method, references can be made to the 

previous content. Details are omitted for simplicity. 

[0044] Implementations of the present specification provide a new article damage 

detector. When instructing a movement module to drive relative movement between a 

camera and a detected article, a calculation and control module instructs a 25 

photographing module to perform consecutive photographing or recording on the 

detected article, to conveniently and quickly generate multiple images of the detected 

article that are time sequentially related and are obtained at different angles, and 

performs damage detection based on these images by using the article damage 

detection method or apparatus in the implementations of the present specification, to 30 

obtain a more accurate detection result. 

[0045] A structure of the article damage detector in the present implementation of 

the present specification is shown in FIG. 4. The article damage detector includes the 

calculation and control module, the movement module, and the photographing 
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module. 

[0046] The calculation and control module includes a CPU, a memory, a storage 

medium, a communications submodule, etc. The CPU reads a program in the storage 

medium, and runs the program in the memory to generate a movement instruction and 

a photographing instruction. The communications submodule sends the movement 5 

instruction to the movement module, and sends the photographing instruction to the 

photographing module. 

[0047] The photographing module includes a camera. After receiving the 

photographing instruction sent by the calculation and control module, the 

photographing module performs consecutive photographing or video recording on the 10 

detected article, and generates, based on the photographing instruction, at least two 

images of the detected article that are time sequentially related. The photographing 

instruction can include one or more photographing-related parameters, for example, a 

photographing delay time, a time interval for consecutive photographing, the quantity 

of photos that are to be consecutively taken, and duration for recording a video. The 15 

photographing instruction can be set based on a need in an actual application scenario. 

Implementations are not limited. In addition, the calculation and control module can 

further send a photographing stop instruction, so that the photographing module stops 

photographing. The photographing module can store the generated images in a 

predetermined storage location, or can send the generated images to the calculation 20 

and control module. Implementations are not limited either. 

[0048] The movement module is configured to drive relative movement between 

the camera of the photographing module and the detected article based on the 

movement instruction from the calculation and control module. Based on factors such 

as a size and a weight of the detected article and needs on portability of the article 25 

damage detector in an actual application scenario, the movement module can drive the 

relative movement between the camera and the detected article by moving the 

detected article, by moving the camera, or by moving both the detected article and the 

camera. 

[0049] In an example, the movement module includes an article movement 30 

submodule, and the detected article is placed on the article movement submodule. 

After receiving the movement instruction from the calculation and control module, the 

article movement submodule performs upward or downward movement, displacement, 

and/or rotation based on the movement instruction, so that the detected article moves 
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based on the received instruction. In this example, the camera can be fastened, or can 

move based on the movement instruction in a movement track different from that of 

the detected article. 

[0050] In another example, the movement module includes a camera movement 

submodule, and the camera is installed on the camera movement submodule. After 5 

receiving the movement instruction from the calculation and control module, the 

camera movement submodule performs upward or downward movement, 

displacement, and/or rotation based on the movement instruction, so that the camera 

moves based on the received instruction. In this example, the detected article can be 

fastened, or can move based on the movement instruction in a movement track 10 

different from that of the camera. 

[0051] The movement instruction sent by the calculation and control module can 

include several movement-related parameters. The movement instruction can be set 

based on a need in an actual application scenario, specific implementations of the 

movement module, etc. Implementations are not limited. For example, the movement 15 

instruction can include a displacement length, an upward or downward movement 

height, a rotation angle, and a movement speed. In addition, the calculation and 

control module can further send a movement stop instruction, so that the movement 

module stops the relative movement between the detected article and the camera. 

[0052] When performing article damage detection, the calculation and control 20 

module sends the movement instruction to the movement module, to drive the relative 

movement between the detected article and the camera, and sends the photographing 

instruction to the photographing module, so that the photographing module generates 

the at least two images that are time sequentially related and show the detected article 

at different angles. The calculation and control module obtains, based on the 25 

generated images, the damage detection result obtained by using the article damage 

detection methods or apparatuses in the implementations of the present specification. 

[0053] In an implementation, the calculation and control module can locally run the 

article damage detection methods or apparatuses in the implementations of the present 

specification. The calculation and control module inputs the generated images to a 30 

detection model in time order, and an output of the detection model is the damage 

detection result. 

[0054] In another implementation, the article damage detection method or 

apparatus in the implementations of the present specification runs on a server. The 
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calculation and control module of the article damage detector uploads the generated 

images to the server in time order, and the server inputs the images to a detection 

model in time order, and returns an output of the detection model to the calculation 

and control module. 

[0055] In some application scenarios, a light source module can be added to the 5 

article damage detector, and a light control submodule can be added to the calculation 

and control module. The light control submodule sends a light source instruction to 

the light source module by using the communications submodule. The light source 

module provides proper light for the photographing module based on the light source 

instruction, to improve image generation quality. The calculation and control module 10 

can send, based on a light condition in a current environment, a light source 

instruction that includes parameters such as a light angle and light brightness, so that 

the light source module controls one or more light sources to satisfy light needs of 

photographing. 

[0056] In the previous application scenario, if the movement module includes the 15 

camera movement submodule, both the light source of the light source module and the 

camera of the photographing module can be installed on the camera movement 

submodule. When the camera movement submodule performs upward or downward 

movement, displacement, and/or rotation based on the movement instruction, both the 

camera and the light source are moved at the same time, so that light fully matches 20 

photographing to achieve a better photographing effect. 

[0057] The calculation and control module can further generate a detection report 

based on the damage detection result, estimate the price of the detected article, and so 

on. 

[0058] It can be seen that in the implementations of the article damage detector in 25 

the present specification, when enabling, by using the movement instruction, the 

movement module to drive the relative moment between the camera and the detected 

article, the calculation and control module enables, by using the photographing 

instruction, the photographing module to photograph the detected article, to quickly 

and conveniently generate the at least two images of the detected article that are time 30 

sequentially related and are obtained at different angles, and obtains, based on the 

generated images, the more accurate detection result obtained by using the article 

damage detection method or apparatus in the present specification. 

[0059] Specific implementations of the present specification are described above. 
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Other implementations fall within the scope of the appended claims. In some cases, 

the actions or steps described in the claims can be performed in an order different 

from the order in the implementations and the desired results can still be achieved. In 

addition, the process described in the accompanying drawings does not necessarily 

need a particular execution order to achieve the desired results. In some 5 

implementations, multi-tasking and parallel processing can be advantageous. 

[0060] In an application example of the present specification, a secondhand mobile 

device merchant places a damage detector in a crowded public place. A user can 

independently use the damage detector to obtain an estimated recycling price of a 

secondhand mobile device. The mobile device can be a mobile phone, a tablet 10 

computer, a laptop, etc. 

[0061] The damage detector includes a trained detection model, and a structure of 

the detection model is shown in FIG. 5. The detection model includes a deep 

convolutional neural network sub-model (a first sub-model) and an LSTM sub-model 

(a second sub-model). 15 

[0062] The detection model uses multiple images that are time sequentially related 

as inputs. The deep convolutional neural network sub-model first performs feature 

extraction on each image in time order; then identifies a target mobile device from an 

extracted feature, and performs damage discovery on the target mobile device; and 

then performs fusion on the initially extracted feature and a feature obtained after 20 

damage discovery, to avoid a feature loss that may be caused in the identification 

process of the target mobile device and the damage discovery process, and generates a 

damage classification result of the single image based on a feature obtained after 

fusion. 

[0063] The deep convolutional neural network sub-model inputs the damage 25 

classification result of the single image to the LSTM sub-model in time order. The 

LSTM sub-model performs time series analysis on damage classification results of 

consecutive single images, combines the same damage in different single images, and 

outputs a damage classification result that can fully show a status of the detected 

mobile device. The LSTM sub-model can use an attention mechanism, to achieve a 30 

better time series analysis effect. 

[0064] In this application example, the damage classification result includes 

scratches, damage, and adhesives. When the detection model is trained, each training 

sample is labeled with a value in terms of each type of damage: 0 (there is no this type 
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of damage) or 1 (there is this type of damage). Several such samples are used to 

perform joint training on the deep convolutional neural network sub-model and the 

LSTM sub-model. When damage detection is performed by using the trained 

detection model, the output is the possibility that there is each type of damage on the 

detected mobile device. 5 

[0065] The damage detector includes a calculation and control module, a 

movement module, a photographing module, and a light source module. The detection 

model is stored in a storage medium of the calculation and control module. A server 

of the secondhand mobile device merchant can update a stored program (including the 

detection model) online by communicating with the calculation and control module. 10 

[0066] The movement module includes a platform for accommodating a mobile 

device, and the platform can rotate based on a movement instruction from the 

calculation and control module. A camera of the photographing module and a light 

source of the light source module are fastened around the platform. 

[0067] After the user launches value evaluation of the secondhand mobile device, 15 

and inputs information such as a model and a configuration of the mobile device, the 

damage detector prompts the user to place the mobile device on the platform. After 

the user places the mobile device, the calculation and control module determines, 

based on light in a current environment, light brightness to be used, and sends a light 

source instruction to the light source module. The light source module lights the light 20 

source based on light intensity specified in the instruction. The calculation and control 

module sends a movement instruction to the movement module, so that the platform 

rotates 360 degrees. The calculation and control module sends a photographing 

instruction to the photographing module, so that the photographing module records a 

video of an article on the platform during rotation of the platform. The photographing 25 

module stores the recorded video in a local storage medium. 

[0068] After the movement module and the photographing module complete work, 

the calculation and control module instructs the light source module to turn off the 

light, read the recorded video from the local storage medium, and input images in the 

video to the detection model in time order, to obtain a classification result of each 30 

type of damage on the detected mobile device. The calculation and control module 

calculates an estimated price of the detected mobile device based on the damage 

classification result and information such as the model and the configuration of the 

detected mobile device, and displays the estimated price to the user. 
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[0069] The previous descriptions are merely better examples of implementations of 

the present specification, but are not intended to limit the present application. Any 

modification, equivalent replacement, or improvement made without departing from 

the spirit and principle of the present application shall fall within the protection scope 

of the present application. 5 

[0070] In a typical configuration, a computing device includes one or more central 

processing units (CPUs), input/output interfaces, network interfaces, and memories. 

[0071] The memory can include a non-persistent memory, a random access 

memory (RAM), and/or a nonvolatile memory in a computer-readable medium, for 

example, a read-only memory (ROM) or a flash memory (flash RAM). The memory 10 

is an example of the computer-readable medium. 

[0072] The computer-readable medium includes persistent, non-persistent, 

removable, and irremovable media that can store information by using any method or 

technology. The information can be a computer-readable instruction, a data structure, 

a program module, or other data. Examples of the computer storage medium include 15 

but are not limited to a parameter random access memory (PRAM), a static random 

access memory (SRAM), a dynamic random access memory (DRAM), another type 

of random access memory, a read-only memory (ROM), an electrically erasable 

programmable read-only memory (EEPROM), a flash memory or another memory 

technology, a compact disc read-only memory (CD-ROM), a digital versatile disc 20 

(DVD) or other optical storage mediums, a cassette, a cassette magnetic disk storage 

medium, another magnetic storage device, or any other non-transmission medium. 

The computer storage medium can be configured to store information that can be 

accessed by the computing device. As described in the present specification, the 

computer-readable medium does not include computer-readable transitory media such 25 

as a modulated data signal and carrier. 

[0073] It is worthwhile to further note that the terms "include", "comprise", and 

their any other variants are intended to cover a non-exclusive inclusion, so that a 

process, a method, a product, or a device that includes a list of elements not only 

includes those elements but also includes other elements which are not expressly 30 

listed, or further includes elements inherent to such process, method, product, or 

device. Without more constraints, an element preceded by "includes a …" does not 

preclude the existence of additional identical elements in the process, method, product, 

or device that includes the element. 
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[0074] A person skilled in the art should understand that an implementation of the 

present specification can be provided as a method, a system, or a computer program 

product. Therefore, the implementations of the present specification can use a form of 

hardware only implementations, software only implementations, or implementations 

with a combination of software and hardware. In addition, the implementations of the 5 

present specification can use a form of a computer program product that is 

implemented on one or more computer-usable storage media (including but not 

limited to a disk memory, a CD-ROM, an optical memory, etc.) that include 

computer-usable program code. 

 10 
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CLAIMS 

What is claimed is: 

1. An article damage detection method, comprising: 

obtaining at least two images that are time sequentially related and show a 

detected article at different angles; and 5 

inputting the images to a detection model in time order, to determine a damage 

detection result, wherein the detection model comprises a first sub-model and a 

second sub-model, the first sub-model identifies respective features of each image, a 

feature processing result of each image is input to the second sub-model, the second 

sub-model performs time series analysis on the feature processing result to determine 10 

the damage detection result, and the first sub-model and the second sub-model are 

obtained by performing joint training by using training samples labeled with article 

damage. 

2. The method according to claim 1, wherein the first sub-model is a deep 

convolutional neural network, and the second sub-model is a long short-term memory 15 

(LSTM) network. 

3. The method according to claim 2, wherein the second sub-model is an LSTM 

network based on an attention mechanism. 

4. The method according to claim 1, wherein the at least two images that are time 

sequentially related and show the detected article at different angles comprise at least 20 

one of the following: photos of the detected moving article that are consecutively 

taken, recorded videos of the detected moving article, photos of the detected article 

that are consecutively taken by using a mobile camera, and videos of the detected 

article that are recorded by using a mobile camera. 

5. The method according to claim 1, wherein the damage detection result 25 

comprises a classification result of each of one or more types of damage. 

6. The method according to claim 5, wherein the feature processing result of each 

image comprises a classification result that is of a type of damage in the single image 

of the detected article and is generated after the first sub-model performs feature 

extraction, damage discovery, and feature fusion on each image. 30 

7. An article damage detection apparatus, comprising: 

an image sequence acquisition unit, configured to obtain at least two images that 
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are time sequentially related and show a detected article at different angles; and 

a detection model application unit, configured to input the images to a detection 

model in time order, to determine a damage detection result, wherein the detection 

model comprises a first sub-model and a second sub-model, the first sub-model 

identifies respective features of each image, a feature processing result of each image 5 

is input to the second sub-model, the second sub-model performs time series analysis 

on the feature processing result to determine the damage detection result, and the first 

sub-model and the second sub-model are obtained by performing joint training by 

using training samples labeled with article damage. 

8. The apparatus according to claim 7, wherein the first sub-model is a deep 10 

convolutional neural network, and the second sub-model is a long short-term memory 

(LSTM) network. 

9. The apparatus according to claim 8, wherein the second sub-model is an 

LSTM network based on an attention mechanism. 

10. The apparatus according to claim 7, wherein the at least two images that are 15 

time sequentially related and show the detected article at different angles comprise at 

least one of the following: photos of the detected moving article that are consecutively 

taken, recorded videos of the detected moving article, photos of the detected article 

that are consecutively taken by using a mobile camera, and videos of the detected 

article that are recorded by using a mobile camera. 20 

11. The apparatus according to claim 7, wherein the damage detection result 

comprises a classification result of each of one or more types of damage. 

12. The apparatus according to claim 11, wherein the feature processing result of 

each image comprises a classification result that is of a type of damage in the single 

image of the detected article and is generated after the first sub-model performs 25 

feature extraction, damage discovery, and feature fusion on each image. 

13. A computer device, comprising a storage medium and a processor, wherein 

the storage medium stores a computer program that can be run by the processor, and 

when the processor runs the computer program, the steps of the article damage 

detection method according to any one of claims 1 to 6 are performed. 30 

14. A computer-readable storage medium, wherein the computer-readable 

storage medium stores a computer program, and when the computer program is run by 

a processor, the steps of the article damage detection method according to any one of 

claims 1 to 6 are performed. 
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15. An article damage detector, comprising: 

a photographing module, configured to generate, based on a photographing 

instruction from a calculation and control module, at least two images of a detected 

article that are time sequentially related; 

a movement module, configured to drive relative movement between a camera of 5 

the photographing module and the detected article based on a movement instruction 

from the calculation and control module; and 

the calculation and control module, configured to enable, by using the movement 

instruction and the photographing instruction, the photographing module to generate 

the at least two images that are time sequentially related and show the detected article 10 

at different angles, and determine a damage detection result based on the images, 

wherein the damage detection result is generated by using the method according to 

any one of claims 1 to 6. 

16. The article damage detector according to claim 15, wherein the calculation 

and control module is configured to determine a damage detection result based on the 15 

images, comprising: the calculation and control module is configured to upload the 

images to a server, and receive the damage detection result generated by the server by 

using the method according to any one of claims 1 to 6; or 

locally run the method according to any one of claims 1 to 6, to determine the 

damage detection result. 20 

17. The article damage detector according to claim 15, wherein the movement 

module comprises an article movement submodule, configured to accommodate the 

detected article, and perform upward or downward movement, displacement, and/or 

rotation based on the movement instruction; or 

a camera movement submodule, configured to accommodate the camera of the 25 

photographing module, and perform upward or downward movement, displacement, 

and/or rotation based on the movement instruction. 

18. The article damage detector according to claim 15, wherein the article 

damage detector further comprises a light source module, configured to provide light 

for the photographing module based on a light source instruction from the calculation 30 

and control module; and 

the calculation and control module further comprises a light control submodule, 

configured to send the light source instruction to the light source module, so that the 

light source module provides light suitable for photographing. 
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19. The article damage detector according to claim 18, wherein the movement 

module comprises a camera movement submodule, configured to accommodate the 

camera of the photographing module and a light source of the light source module, 

and perform upward or downward movement, displacement, and/or rotation based on 

the movement instruction. 5 

20. The article damage detector according to claim 15, wherein the detected 

article comprises a mobile device. 




