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TITLE 

DATA PROCESSING METHOD AND DEVICE 

CROSS REFERENCE TO RELATED APPLICATIONS  

[0001] This application claims priority of Taiwan Patent Application No. 112146782, 

filed on December 1, 2023, the entirety of which is incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 
[0002] The present invention relates to a processing method and device, and in particular 

it relates to a data processing method and device. 

Description of the Related Art 
[0003] In general, osteoporosis does not cause obvious symptoms, but osteoporosis may 

cause fragile bones and increase the risk of fractures. Patients may suffer fractures due to 

minor trauma, which may further cause many symptoms, functional impairment, or even 

death. Therefore, prevention and screening for osteoporosis have become important medical 

and public health issues. Currently, the chest X-ray health examination is a very common 

form of medical examination, and is very accessible to the general public. The chest X-ray 

health examination may directly photograph the sternum and spine, which makes it 

convenient for bone mineral density testing. However, when a chest X-ray is used in a health 

examination institution, there are usually a large number of people undergoing health exams, 

and this may generate a huge amount of data, affecting the data-processing efficiency of 

large-scale bone mineral density screenings. Therefore, how to increase the data processing 

efficiency of large-scale bone mineral density screenings is an area of focus for technical 

improvements by various manufacturers. 
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BRIEF SUMMARY OF THE INVENTION  

[0004] An embodiment of the present invention provides a data processing method and 

device, thereby increasing the data processing efficiency of large-scale bone mineral density 

screening and increasing the convenience of use.  

[0005] An embodiment of the present invention provides a data processing method, 

which includes the follow steps. A plurality of first image files are obtained. The first image 

files are screened to generate a plurality of second image files according to a predetermined 

condition. Each of the second image files is scanned to obtain the file message of each of the 

second image files. An image of each of the second image files is analyzed to obtain a bone 

mineral density reference value corresponding to each of the images. A T-score reference 

value and a Z-score reference value corresponding to each of the second image files are 

calculated according to the file messages and the bone mineral density reference values. A 

plurality of bone mineral density determination results are generated according to the T-score 

reference values and a first predetermined value or the Z-score reference values and a second 

predetermined value. An output result is generated according to the file messages, the T-

score reference values, the Z-score reference values and the bone mineral density 

determination results.  

[0006] An embodiment of the present invention provides a data processing device, 

which includes a storage module and a processing module. The storage module is configured 

to store a plurality of first image files. The processing module is coupled to the storage 

module. The processing module is configured to obtain a plurality of first image files. The 

processing unit is configured to screen the first image files to generate a plurality of second 

image files according to a predetermined condition. The processing module is configured to 

scan each of the second image files to obtain the file message of each of the second image 

files. The processing module is configured to analyze an image of each of the second image 
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files to obtain a bone mineral density reference value corresponding to each of the images. 

The processing module is configured to calculate a T-score reference value and a Z-score 

reference value corresponding to each of the second image files according to the file 

messages and the bone mineral density reference values. The processing module is 

configured to generate a plurality of bone mineral density determination results according to 

the T-score reference values and a first predetermined value or the Z-score reference values 

and a second predetermined value. The processing module is configured to generate an output 

result according to the file messages, the T-score reference values, the Z-score reference 

values and the bone mineral density determination results.  

[0007] According to the data processing method and device disclosed by the present 

invention, the plurality of first image files are obtained. The first image files are screened to 

generate the plurality of second image files according to the predetermined condition. Each 

of the second image files is scanned to obtain the file message of each of the second image 

files. The image of each of the second image files is analyzed to obtain the bone mineral 

density reference value corresponding to each of the images. The T-score reference value and 

the Z-score reference value corresponding to each of the second image files are calculated 

according to the file messages and the bone mineral density reference values. The plurality 

of bone mineral density determination results are generated according to the T-score 

reference values and the first predetermined value or the Z-score reference values and the 

second predetermined value. The output result is generated according to the file messages, 

the T-score reference values, the Z-score reference values and the bone mineral density 

determination results. Therefore, it may effectively increase the data processing efficiency of 

large-scale bone mineral density screening and increase the convenience of use.  

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood by reading the subsequent detailed 
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description and examples with references made to the accompanying drawings, wherein: 

[0008] FIG. 1 is a schematic view of a data processing device according an embodiment 

of the present invention;  

[0009] FIG. 2 is a flowchart of a data processing method according an embodiment of 

the present invention; and  

[0010] FIG. 3 is a flowchart of a data processing method according another embodiment 

of the present invention.  

DETAILED DESCRIPTION OF THE INVENTION 

[0011] It should be understood that the terms such as “including” and “comprising” used 

in the specification are used to indicate the existence of specific technical features, numerical 

values, method steps, working processes, elements and/or components, but do not exclude 

the possibility of adding further technical features, numerical values, method steps, working 

processes, elements, components, or any combination of the above.  

[0012] Terms such as “first” and “second” are used to modify components, and they are 

not used to indicate the priority or precedence relationship between them, but are only used 

to distinguish components with the same name.  

[0013] In each of the following embodiments, the same reference number represents an 

element or component that is the same or similar.  

[0014] FIG. 1 is a schematic view of a data processing device according an embodiment 

of the present invention. Please refer to FIG. 1. The data processing device 100 includes a 

storage module 110 and a processing module 120. 

[0015] The storage module 110 may store a plurality of first image files. In some 

embodiments, the storage module 110 may, for example, be a random access memory (RAM), 

a read-only memory (ROM), a flash memory, a hard disk drive (HDD), a solid state drive 

(SSD) or similar component or a combination thereof, but the embodiment of the present 
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invention is not limited thereto.  

[0016] The processing module 120 is coupled to the storage module 110. In the 

embodiment, the processing module 120 may include a central processing unit (CPU), a 

micro-processor, a micro control unit (MCU),a digital signal processor (DSP), a 

programmable logic controller (PLC),a field programmable gate array (FPGA) or a suitable 

processor, but the embodiment of the present invention is not limited thereto. 

[0017] The processing module 120 may obtain the first image files. That is, the 

processing module 120 may access the storage module 110 to obtain the first image files 

stored in the storage module 110. 

[0018] Then, the processing module 120 may screen the first image files to generate a 

plurality of second image files according to a predetermined condition. In some embodiments, 

the predetermined condition may include a predetermined file format, wherein the 

predetermined file format may, for example, be a digital imaging and communications in 

medicine (DICOM) format, but the embodiment of the present invention is not limited thereto. 

That is, the processing module 120 may compare the file format of the first image file with 

the predetermined file format (such as the DICOM format) to determine whether the file 

format of the first image file matches the predetermined file format (such the DICOM format), 

so as to determine whether the file format of the first image file is correct and used as a basis 

for generating the second image file.  

[0019] When the processing module 120 determines that the file format of the first image 

file matches the predetermined file format (such as the DICOM format), the processing 

module 120 may determine that the file format of the first image file is correct, and the 

processing module 120 may output the first image file as the second image file. In addition, 

when the processing module 120 determines that the file format of the first image file does 

not match the predetermined file format (such as the DICOM format), the processing module 
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120 may determine that the first image file is not correct, and the processing module 120 may 

not output the first image file as the second image file and exclude the first image file. 

[0020] In some embodiments, the predetermined condition may include a predetermined 

image resolution, wherein the predetermined image resolution may, for example, be 

1024*1024, but the embodiment of the present invention is not limited thereto. That is, the 

processing module 120 may compare the image resolution of the image of the first image file 

with the predetermined image resolution (such as 1024*1024) to determine whether the 

image resolution of the image of the first image file is less than the predetermined image 

resolution, and then determine whether the image resolution of the image of the first image 

file is sufficient and used as a basis for generating the second image file. 

[0021] When the processing module 120 determines that the image resolution of the 

image of the first image file is greater than or equal to the predetermine image resolution 

(such as 1024*1024), the processing module 120 may determine that the image resolution of 

the image of the first image file is sufficient, and the processing module 120 may output the 

first image file as the second image file. In addition, when the processing module 120 

determines that the image resolution of the image of the first image file is less than the 

predetermined image resolution (such as 1024*1024), the processing module 120 may 

determine that the image resolution of the image of the first image file is not sufficient, and 

the processing module 120 may not output the first image file as the second image file and 

exclude the first image file.  

[0022] Afterward, the processing module 120 may scan each of the second image files 

to obtain the file message of each of the second image files. Furthermore, the processing 

module 120 may scan each of the second image file to obtain a tag in the second image file, 

and obtain the file message corresponding to the tag according to the tag of the second image 

file. In the embodiment, the above file message may include date of birth, gender, date of 



7 
 

shooting, and ethnicity, but the embodiment of the present invention is not limited thereto.  

[0023] Then, the processing module 120 may analyze an image of each of the second 

image files to obtain a bone mineral density reference value corresponding to each of the 

images. Furthermore, the processing module 120 may obtain the corresponding image from 

each of the second image files. Then, the processing module 120 may sequentially input these 

images into an artificial intelligence model (AI model) for analysis to obtain a bone mineral 

density (BMD) reference value corresponding to each image.  

[0024] In the embodiment, the image of the above second image file (the first image file) 

may, for example, be an X-ray image. That is, the user may, in advance, perform an image 

capturing on the target object through an X-ray machine to obtain an image corresponding to 

the target object, and store the image in the second image file (first image file) of the storage 

module 110. In addition, the above target object may, for example, be a human body, but the 

embodiment of the present invention is not limited thereto. Furthermore, the above image 

may be an image of the digital imaging and communications in medicine (DICOM) format 

and correspond to the lumbar vertebrae L1~L5, but the embodiment of the present invention 

is not limited thereto. In addition, in the embodiment, the above artificial intelligence model 

may include a convolutional neural networks (CNN), but the embodiment of the present 

invention is not limited thereto.  

[0025] Then, the processing module 120 may calculate a T-score reference value and a 

Z-score reference value corresponding to each of the second image files according to the file 

messages and the bone mineral density reference values. In the embodiment, the processing 

module 120 may compare and calculate the above bone mineral density reference values with 

the statistical data (i.e., bone mineral density) of the 20~29-year-old group to generate the T-

score reference value corresponding to each of the second image files. In addition, the 

processing module 120 may calculate the above bone mineral density reference values 
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according to the age (obtained from the date of shooting - the date of birth), gender and 

ethnicity in the file messages to generate the Z-score reference value corresponding to each 

of the second image files. That is, the Z-score reference value is to compare the average 

values of people of the same age and gender, calculate the number of standard deviations of 

the difference and express it as a numerical value.  

[0026] Afterward, the processing module 120 may generate a plurality of bone mineral 

density determination results according to the T-score reference values and a first 

predetermined value or the Z-score reference values and a second predetermined value. In 

the embodiment, the first predetermined value may, for example, be -2.5, and the second 

predetermined value may, for example, be -2, but the embodiment of the present invention is 

not limited thereto. Furthermore, the processing module 120 may compare the T-score 

reference values with the first predetermined value or compare the Z-score reference values 

with the second predetermined value to determine whether the T-score reference values are 

less than or equal to the first predetermined value or the Z-score reference values are less 

than or equal to the second predetermined value, and then determine whether the second 

image files have a risk of bone mineral abnormality and generate the corresponding bone 

mineral density determination results.  

[0027] For example, when the processing module 120 determines that the T-score 

reference value is less than or equal to the first predetermined value or the Z-score reference 

values is less than or equal to the second predetermined value, the processing module 120 

may determine the second image file has the risk of bone mineral abnormality and generate 

the bone mineral density determination result corresponding to “risk of bone mineral 

abnormality”. In addition, when the processing module 120 determines that the T-score 

reference value is not less than or equal to the first predetermined value or the Z-score 

reference value is not less than or equal to the second predetermined value, the processing 
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module 120 may determine that the second image file does not have the risk of bone mineral 

abnormality and generate the bone mineral density determination result corresponding to “no 

significant abnormality found”.  

[0028] Then, the processing module 120 may generate an output result according to the 

above file messages, the above T-score reference values, the above Z-score reference values 

and the above bone mineral density determination results. Furthermore, the processing 

module 120 may present the output result in a table. In the embodiment, the above table may 

be a CSV file, a plain text file, or an Excel form, but the embodiment of the present invention 

is not limited thereto. In addition, the above output result may be shown in Table 1.  

Table 1 

File 

name 
na

me 
date of 

birth 

gend

er 

ethni

city 

date of 

shooting 

age BMD T-

score 

Z-
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bone 

mineral 

density 

determinati

on result 

00007

713 

A 10/24/1

964 

male Asia

n 

10/24/2

020 

56 0.939

91 

-2 -0.9 no 

significant 

abnormality 

found 

00008

698 

B 04/24/1

956 

male Asia

n 

04/24/2

018 

62 0.942

86 

-1.9 -0.7 no 

significant 

abnormality 

found 

00016

240 

C 06/16/1

948 

fem

ale 

Asia

n 

06/16/2

000 

52 1.006

79 

-1.4 -0.1 no 

significant 

abnormality 
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found 

00019

078 

D 07/02/1

945 

fem

ale 

Asia

n 

07/02/2

001 

56 0.867

05 

-2.6 -.09 risk of bone 

mineral 

abnormality 

 
[0029] In some embodiments, the processing module 120 may further store the output 

result and the second image files in the same folder. In addition, the processing module 120 

may further store the file message, the T-score reference value, the Z-score reference value 

and the bone mineral density determination result corresponding to the file name of each of 

the second image files as a personal report file according to the file name of each of the 

second image files. For example, the processing module 120 may obtain the file message 

(date of birth (10/24/1964), the gender (male), the date of shooting (10/24/2020), the ethnicity 

(Asian), the T-score reference value (-2), the Z-score reference value (-0.9) and the bone 

mineral density determination result (no significant abnormality found) related to the file 

name (such as 00007713) of the second image file from the output result according to the file 

name (such as 00007713) of the second image file, and store the above contents in the form 

of a personal report file. The manner of storing the rest of the personal report files may be 

deduced by analogy. In addition, the personal report file includes the above information and 

may further include the name, date of birth, age, etc. Therefore, it may effectively increase 

the data processing efficiency of large-scale bone mineral density screening and increase the 

convenience of use.  

[0030] FIG. 2 is a flowchart of a data processing method according an embodiment of 

the present invention. In step S202, the method involves obtaining a plurality of first image 

files. In step S204, the method involves screening the first image files to generate a plurality 

of second image files according to a predetermined condition. In step S206, the method 
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involves scanning each of the second image files to obtain the file message of each of the 

second image files. In step S208, the method involves analyzing an image of each of the 

second image files to obtain a bone mineral density reference value corresponding to each of 

the images.  

[0031] In step S210, the method involves calculating a T-score reference value and a Z-

score reference value corresponding to each of the second image files according to the file 

messages and the bone mineral density reference values. In step S212, the method involves 

generating a plurality of bone mineral density determination results according to the T-score 

reference values and a first predetermined value or the Z-score reference values and a second 

predetermined value. In step S214, the method involves generating an output result according 

to the file messages, the T-score reference values, the Z-score reference values and the bone 

mineral density determination results. In the embodiment, the above predetermined condition 

includes, for example, a predetermined file format or a predetermined image resolution. In 

addition, the above file message includes, for example, date of birth, gender, date of shooting, 

and ethnicity. Furthermore, the above output result is presented, for example, in a table.  

[0032] FIG. 3 is a flowchart of a data processing method according another embodiment 

of the present invention. In the embodiment, steps S202~S214 in FIG. 3 are the same as or 

similar to steps S202~S214 in FIG. 2. Accordingly, steps S202~S214 in FIG. 3 may refer to 

the description of the embodiment of FIG. 2, and the description thereof is not repeated herein. 

In step S302, the method involves storing the output result and the second image files in the 

same folder. In step S304, the method involves storing the file message, the T-score reference 

value, the Z-score reference value and the bone mineral density determination result 

corresponding to the file name of each of the second image files as a personal report file 

according to the file name of each of the second image files.  

[0033] In summary, according to the data processing method and device disclosed by 
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the embodiment of the present invention, the plurality of first image files are obtained. The 

first image files are screened to generate the plurality of second image files according to the 

predetermined condition. Each of the second image files is scanned to obtain the file message 

of each of the second image files. The image of each of the second image files is analyzed to 

obtain the bone mineral density reference value corresponding to each of the images. The T-

score reference value and the Z-score reference value corresponding to each of the second 

image files are calculated according to the file messages and the bone mineral density 

reference values. The plurality of bone mineral density determination results are generated 

according to the T-score reference values and the first predetermined value or the Z-score 

reference values and the second predetermined value. The output result is generated 

according to the file messages, the T-score reference values, the Z-score reference values and 

the bone mineral density determination results. In addition, the embodiment may further store 

the output result and the second image files in the same folder, and store the file message, the 

T-score reference value, the Z-score reference value and the bone mineral density 

determination result corresponding to the file name of each of the second image files as a 

personal report file according to the file name of each of the second image files. Therefore, 

it may effectively increase the data processing efficiency of large-scale bone mineral density 

screening and increase the convenience of use.  

[0034] While the present invention has been described by way of example and in terms 

of the preferred embodiments, it should be understood that the present invention is not limited 

to the disclosed embodiments. On the contrary, it is intended to cover various modifications 

and similar arrangements (as would be apparent to those skilled in the art). Therefore, the 

scope of the appended claims should be accorded the broadest interpretation to encompass 

all such modifications and similar arrangements. 
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What is claimed is: 

1. A data processing method, comprising: 

obtaining a plurality of first image files;  

screening the first image files to generate a plurality of second image files 

according to a predetermined condition;  

scanning each of the second image files to obtain a file message of each of the 

second image files;  

analyzing an image of each of the second image files to obtain a bone mineral 

density reference value corresponding to each of the images;  

calculating a T-score reference value and a Z-score reference value 

corresponding to each of the second image files according to the file 

messages and the bone mineral density reference values;  

generating a plurality of bone mineral density determination results according 

to the T-score reference values and a first predetermined value or the Z-

score reference values and a second predetermined value; and  

generating an output result according to the file messages, the T-score reference 

values, the Z-score reference values and the bone mineral density 

determination results.  

2. The data processing method as claimed in claim 1, wherein the predetermined 

condition comprises a predetermined file format or a predetermined image resolution.  

3. The data processing method as claimed in claim 1, wherein the file message 

comprises date of birth, gender, date of shooting, and ethnicity.  

4. The data processing method as claimed in claim 1, wherein the output result 

is presented in a table.  

5. The data processing method as claimed in claim 1, further comprising:  

storing the output result and the second image files in a same folder; and  
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storing the file message, the T-score reference value, the Z-score reference value 

and the bone mineral density determination result corresponding to a 

file name of each of the second image files as a personal report file 

according to the file name of each of the second image files.  

6. A data processing device, comprising:  

a storage module, configured to store a plurality of first image files; and  

a processing module, coupled to the storage module, wherein the processing 

module is configured to obtain the plurality of first image files, the 

processing unit is configured to screen the first image files to generate 

a plurality of second image files according to a predetermined 

condition, the processing module is configured to scan each of the 

second image files to obtain a file message of each of the second image 

files, the processing module is configured to analyze an image of each 

of the second image files to obtain a bone mineral density reference 

value corresponding to each of the images, the processing module is 

configured to calculate a T-score reference value and a Z-score 

reference value corresponding to each of the second image files 

according to the file messages and the bone mineral density reference 

values, the processing module is configured to generate a plurality of 

bone mineral density determination results according to the T-score 

reference values and a first predetermined value or the Z-score 

reference values and a second predetermined value, and the processing 

module is configured to generate an output result according to the file 

messages, the T-score reference values, the Z-score reference values 

and the bone mineral density determination results.  

7. The data processing device as claimed in claim 6, wherein the predetermined 

condition comprises a predetermined file format or a predetermined image resolution.  
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8. The data processing device as claimed in claim 6, wherein the file message

comprises date of birth, gender, date of shooting, and ethnicity.  

9. The data processing device as claimed in claim 6, wherein the output result

is presented in a table. 

10. The data processing device as claimed in claim 6, wherein the processing

module is further configured to store the output result and the second image files in a 

same folder, and the processing module is configured to store the file message, the T-

score reference value, the Z-score reference value and the bone mineral density 

determination result corresponding to a file name of each of the second image files as 

a personal report file according to the file name of each of the second image files.  


