Endoscopic Target Structure Evaluation System and Method,
Device, and Storage Medium

TECHNICAL FIELD

[0001] The present application claims priority to the Chinese patent application with an
application number 202310069871.8 and titled "Endoscopic Target Structure Evaluation System
and Method, Device, and Storage Medium”, which is filed with the Patent Office of the People's
Republic of China on February 7, 2023, and the entire contents thereof are incorporated in the

present invention by reference.

TECHNICAL FIELD

[0002] The present invention relates to the field of artificial intelligence, and particularly
relates to an endoscopic target structure evaluation system and method, a device, and a storage

medium.

BACKGROUND

[0003] Digestive-tract endoscopic examination, as a main means for observing a target
condition in a digestive tract, and particularly for diagnosis and treatment for lesions of the
digestive tract, has been widely applied, however, the digestive-tract endoscopic examination has
a high rate of missed diagnosis for some digestive-tract endoscopic targets (such as colorectal
polyps and adenomas), and the rate of missed diagnosis may be greatly reduced through
assistance of artificial intelligence. After a digestive-tract endoscopic target is found through the
digestive-tract endoscopic examination, a doctor needs to observe a shape of the target and
measure a size of the target, and the size of the digestive-tract endoscopic target is one of main
criteria for risk classification and treatment manner selection for the digestive-tract endoscopic
target.

[0004] Main methods for estimating the size of the digestive-tract endoscopic target include
a visual inspection method and a comparison measurement method with biopsy forceps. The
visual inspection method is that a doctor estimates the size of the digestive-tract endoscopic
target according to own experience, and is high in subjectivity, and different doctors have large
differences in estimating the size of the same digestive-tract endoscopic target due to differences
in operation habits and experience of the doctors. The comparison measurement method with
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biopsy forceps refers to placing endoscopic instruments such as the biopsy forceps in an
endoscopic examination process, and comparing with the size of the digestive-tract endoscopic
target to achieve a purpose of auxiliary measurement. This method requires placement for the
endoscopic instruments in the examination process, and is not applicable for examinational
(' non-therapeutic) endoscopic examinations that do not require the placement for the
instruments in the examination process; and moreover, placement positions and angles of the
instruments cause high errors in measurement for the size of the digestive-tract endoscopic target,
so that the comparison measurement method with the biopsy forceps has certain limitations
through taking into account the above two points.

[0005] Therefore, the operation habits and experience of the doctors in prior art, as well as a
shape and an angle of a lens of an endoscope, are all main factors affecting measurement for a
lesion size. How to increase accuracy of estimating the lesion size by the doctor and establish a

unified standard urgently requires improvement in the prior art.

SUMMARY

[0006] The example of the present invention provides an endoscopic target structure
evaluation system and method, a device, and a storage medium, for at least partially solving the
above problems.

[0007] In the present invention, the above digestive-tract endoscopic target may be targets in
normal physiological states, such as including but not limited to tumors, foreign bodies, blood
vessels, and fecal masses; and the above digestive-tract endoscopic target may also be targets in
pathological states, such as including but not limited to colorectal polyps and adenomas.

[0008]In a first aspect, the present invention provides an endoscopic target structure
evaluation system, and the endoscopic target structure evaluation system includes:

[0009] a frozen image detection module, which is used for respectively freezing images of a
digestive-tract endoscopic target structure from endoscopic examination images before an
endoscope withdrawing operation and endoscopic examination images after the endoscope
withdrawing operation to respectively obtain a first frozen image and a second frozen image; and

[0010]a digestive-tract endoscopic target measurement module, which is used for
determining a length of the digestive-tract endoscopic target structure according to a first
long-axis distance of the first frozen image, a second long-axis distance of the second frozen
image, an endoscope withdrawing distance, a length occupied by a single pixel, and a number of

pixel points at the first long-axis distance.



[0011] Alternatively, the digestive-tract endoscopic target measurement module determines
a length B of the digestive-tract endoscopic target structure through adopting a following

formula:

B, XL
B=

— X 9 X Pixs(B;)
27Pb1
[0012]where B; represents a first long-axis distance of the first frozen image, B,

represents a second long-axis distance of the second frozen image, L represents an endoscope
withdrawing distance, 9 represents a length occupied by a single pixel, and Pixs(B;) represents
a number of pixel points at the first long-axis distance; and

[0013]a determination manner for 9 is placing a pre-arranged precision caliper on a
horizontal table surface, keeping a lens away from the caliper by a distance L, taking a photo,
measuring a pixel width occupied by 1 mm through image viewing software, and then evaluating
a length occupied by a single pixel.

[0014] Alternatively, a digestive-tract endoscopic target identification module is further
used for calling a pre-trained digestive-tract endoscopic target detection neural network based on
multi-scale fusion Transformer to identify a first digestive-tract endoscopic target frozen area of
the first frozen image and a second digestive-tract endoscopic target frozen area of the second
frozen image, and carrying out key-point detection on the first digestive-tract endoscopic target
frozen area and the second digestive-tract endoscopic target frozen area to obtain a first
digestive-tract endoscopic target frozen area and a second digestive-tract endoscopic target
frozen area after distortion-elimination alignment; and detecting the first long-axis distance
according to the first digestive-tract endoscopic target frozen area after the distortion-elimination
alignment and detecting the second long-axis distance according to the second digestive-tract
endoscopic target frozen area after the distortion-elimination alignment.

[0015] Alternatively, the endoscope withdrawing distance is decided by the length occupied
by the single pixel.

[0016] Alternatively, the endoscopic target structure evaluation system further includes a
client module;

[0017]the client module is used for carrying out endoscope withdrawing operation
prompting in the case that the digestive-tract endoscopic target identification module identifies
the digestive-tract endoscopic target structure from the endoscopic examination images; and

[0018]the digestive-tract endoscopic target measurement module is further used for
generating an auxiliary location frame in an image processing manner, and triggering the client

module to draw and display the auxiliary location frame to carry out operation prompting of
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moving the digestive-tract endoscopic target structure into the auxiliary location frame.

[0019] Alternatively, while identifying the digestive-tract endoscopic target structure from
the endoscopic examination images, the digestive-tract endoscopic target identification module is
specifically used for calling a pre-trained digestive-tract endoscopic target detection neural
network based on multi-scale fusion Transformer to identify the digestive-tract endoscopic target
structure from the endoscopic examination images.

[0020] Alternatively, the digestive-tract endoscopic target detection neural network based
on multi-scale fusion Transformer includes a main feature extraction part, a feature fusion part,
and a prediction head part;

[0021]the main feature extraction part includes a normalization layer, a first feature
extraction module formed through connecting three groups of standard residual convolution
blocks in series, a second feature extraction module formed through connecting six groups of
standard residual convolution blocks in series, a third feature extraction module formed through
connecting nine groups of standard residual convolution blocks in series, and a fourth feature
extraction module formed through connecting a spatial pyramid pooling module and a
Transformer module in series;

[0022] the normalization layer is used for zooming the endoscopic examination images
according to a pre-set zooming size; the first feature extraction module is used for outputting a
first feature image through computing the zoomed endoscopic examination images; the second
feature extraction module is used for outputting a second feature image through computing the
first feature image; the third feature extraction module is used for outputting a third feature image
through computing the second feature image; and the fourth feature extraction module is used for
obtaining a fourth feature image through computing the third feature image;

[0023] the feature fusion part is mainly used for carrying out attention weighting on the first
feature image, the second feature image, the third feature image, and the fourth feature image to
respectively obtain a first attention-weighted feature image, a second attention-weighted feature
image, a third attention-weighted feature image and a fourth attention-weighted feature image;
using a first Transformer module for calculating the first attention-weighted feature image to
obtain a first fused feature image; using a second Transformer module for calculating the second
attention-weighted feature image and splicing with the first attention-weighted feature image to
obtain a second fused feature image; using a third Transformer module for calculating the third
attention-weighted feature image and splicing with the second attention-weighted feature image

to obtain a third fused feature image; and using a fourth Transformer module for calculating the



fourth attention-weighted feature image and splicing with the third attention-weighted feature
image to obtain a fourth fused feature image; and

[0024] the prediction head part is mainly used for carrying out grid-search prediction on the
first fused feature image, the second fused feature image, the third fused feature image, and the
fourth fused feature image by means of a pre-set prior frame, and identifying the digestive-tract
endoscopic target structure.

[0025]In a second aspect, the present invention provides an endoscopic target structure
evaluation method, and the endoscopic target structure evaluation method includes:

[0026] carrying out endoscope withdrawing operation prompting in the case that a
digestive-tract endoscopic target structure is identified from endoscopic examination images;

[0027] respectively freezing images of the digestive-tract endoscopic target structure from
the endoscopic examination images before an endoscope withdrawing operation and the
endoscopic examination images after the endoscope withdrawing operation to obtain a first
frozen image and a second frozen image; and

[0028] determining a length of the digestive-tract endoscopic target structure according to a
first long-axis distance of the first frozen image, a second long-axis distance of the second frozen
image, an endoscope withdrawing distance, a length occupied by a single pixel, and a number of
pixel points at the first long-axis distance.

[0029]In a third aspect, the present invention provides an electronic device, and the
electronic device includes: a memory, a controller, and a computer program stored in the memory
and capable of being run in the controller, where

[0030] the steps of the above endoscopic target structure evaluation method are realized
when the computer program is executed by the controller.

[0031]In a fourth aspect, the present invention provides a computer-readable storage
medium in which an endoscopic target structure evaluation program is stored, where the steps of
the above endoscopic target structure evaluation method are realized when the endoscopic target
structure evaluation program is executed by the controller.

[0032] According to the examples of the present invention, the images of the digestive-tract
endoscopic target structure are respectively frozen from the endoscopic examination images
before the endoscope withdrawing operation and the endoscopic examination images after the
endoscope withdrawing operation to obtain the first frozen image and the second frozen image;
and the length of the digestive-tract endoscopic target structure is determined according to the

first long-axis distance of the first frozen image, the second long-axis distance of the second



frozen image, the endoscope withdrawing distance, the length occupied by the single pixel, and
the number of the pixel points at the first long-axis distance. Therefore, problems existing in a
visual inspection method and a comparison measurement method with biopsy forceps are
effectively solved, so that increasing for accuracy of estimating a lesion size by a doctor is
contributed; and a unified standard is established, so that a problem of missed diagnosis for
lesions through routine endoscopic visual examination is further effectively solved, and a
problem of incapability of accurately measuring a lesion size under an endoscope is avoided.

BRIEF DESCRIPTION OF DRAWINGS

[0033]FIG. 1 is a block diagram of an endoscopic target structure evaluation system
according to an example of the present invention; and
[0034]FIG. 2 is a flow diagram of an endoscopic target structure evaluation method

according to the example of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0035] The present invention will be further described below in detail in conjunction with
the drawings and specific examples, and it should be understood that, the specific examples
described herein are merely used for explaining the present invention and are not intended to limit
the present invention.

[0036] Example 1: the example of the present invention provides an endoscopic target
structure evaluation system, and as shown in FIG. 1, the endoscopic target structure evaluation
system includes:

[0037]the client module is used for carrying out endoscope withdrawing operation
prompting in the case that the digestive-tract endoscopic target identification module identifies
the digestive-tract endoscopic target structure from the endoscopic examination images; and

[0038]a frozen image detection module, which is used for respectively freezing images of
the digestive-tract endoscopic target structure from the endoscopic examination images before an
endoscope withdrawing operation and the endoscopic examination images after the endoscope

withdrawing operation to respectively obtain a first frozen image and a second frozen image; and
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[0039]a digestive-tract endoscopic target measurement module, which is used for
determining a length of the digestive-tract endoscopic target structure according to a first
long-axis distance of the first frozen image, a second long-axis distance of the second frozen
image, an endoscope withdrawing distance, a length occupied by a single pixel, and a number of
pixel points at the first long-axis distance.

[0040] The endoscopic target structure evaluation system in the example of the present
invention includes the client module, the frozen image detection module, and the digestive-tract
endoscopic target measurement module, where the endoscope withdrawing operation prompting
is carried out through the client module in the case that the digestive-tract endoscopic target
identification module identifies the digestive-tract endoscopic target structure from the
endoscopic examination images; the frozen image detection module respectively freezes the
images of the digestive-tract endoscopic target structure from the endoscopic examination
images before the endoscope withdrawing operation and the endoscopic examination images
after the endoscope withdrawing operation to respectively obtain the first frozen image and the
second frozen image; and the digestive-tract endoscopic target measurement module determines
the length of the digestive-tract endoscopic target structure according to the first long-axis
distance of the first frozen image, the second long-axis distance of the second frozen image, the
endoscope withdrawing distance, the length occupied by the single pixel, and the number of pixel
points at the first long-axis distance. Therefore, problems existing in a visual inspection method
and a comparison measurement method with biopsy forceps are effectively solved, so that
increasing for accuracy of estimating a lesion size by a doctor is contributed; and a unified
standard is established, so that a problem of missed diagnosis for lesions through routine
endoscopic visual examination is further effectively solved, and a problem of incapability of
accurately measuring a lesion size under an endoscope is avoided.

[0041] In some implementation manners, the endoscopic target structure evaluation system

may further include a video obtaining module, and detailedly, the endoscopic target structure



evaluation system, which is provided by the specific implementation manner includes:

[0042] 1. S1-a video obtaining module

[0043] which is used for reading video signals output by an endoscopic device to obtain
video frame images. Specifically, a video capture card may be utilized to transmit digital/analog
video signals such as HDMI, DVI, SDI and S-Video into a computer, and the video signals are
read through opencv and transcoded into an RGB image format frame by frame to obtain
endoscopic examination images.

[0044] 2. S2-a digestive-tract endoscopic target identification module

[0045]which is mainly used for identifying a digestive-tract endoscopic target structure
from the endoscopic examination images, and calling a pre-trained digestive-tract endoscopic
target detection neural network based on multi-scale fusion Transformer to identify a first
digestive-tract endoscopic target frozen area of the first frozen image and a second digestive-tract
endoscopic target frozen area of the second frozen image, carrying out key-point detection on the
first digestive-tract endoscopic target frozen area and the second digestive-tract endoscopic target
frozen area to obtain a first digestive-tract endoscopic target frozen area and a second
digestive-tract endoscopic target frozen area after distortion-elimination alignment; and detecting
the first long-axis distance according to the first digestive-tract endoscopic target frozen area
after the distortion-elimination alignment and detecting the second long-axis distance according
to the second digestive-tract endoscopic target frozen area after the distortion-elimination
alignment. Detailedly:

[0046] (1) an artificial-intelligence digestive-tract endoscopic target detection neural
network is constructed, and in the example of the present invention, a digestive-tract endoscopic
target detection neural network based on multi-scale fusion Transformer is adopted.

[0047]i. A digestive-tract endoscopic target detection neural network architecture is
constructed, and includes a main feature extraction part, a feature fusion part, and a prediction

head part.



[0048]ii. Firstly, the main feature extraction part uses a cross-stage convolutional neural
network structure, and includes a normalization layer, a first feature extraction module formed
through connecting three groups of standard residual convolution blocks in series, a second
feature extraction module formed through connecting six groups of standard residual convolution
blocks in series, a third feature extraction module formed through connecting nine groups of
standard residual convolution blocks in series, and a fourth feature extraction module formed
through connecting a spatial pyramid pooling module and a Transformer module in series; and

[0049] specifically, structural functions of the main feature extraction part include that:

[0050] 1. the normalization layer is used for zooming endoscopic examination images
according to a pre-set zooming size, such as zooming input sizes of the images to 640*640;

[0051] 2. the first feature extraction module is formed through internally connecting three
groups of standard residual convolution blocks in series, and outputs a first feature image through
computation;

[0052] 3. the second feature extraction module is formed through internally connecting six
groups of standard residual convolution blocks in series, and outputs a second feature image
through computation;

[0053]4. the third feature extraction module is formed through internally connecting nine
groups of standard residual convolution blocks in series, and outputs a third feature image
through computation; and

[0054]5. the fourth feature extraction module is formed through internally connecting a
spatial pyramid pooling module and a Transformer module in series, and used for enhancing
explicit advanced features in the third feature image and obtaining a fourth feature image through
computation.

[0055] iii. Secondly, a main functional structure of the feature fusion part includes that:

[0056] 1. attention weighting is carried out on the first feature image, the second feature

image, the third feature image, and the fourth feature image, and specifically, three groups of



residual convolution computations are carried out at first, and then spatial attention weighting is
carried out (public spatial attention modules such as a CBAM, an ECA, an RFB and a BAM may
be used), and in the example of the present invention, the ECA module is selected to complete
spatial attention weighting to obtain a first attention-weighted feature image, a second
attention-weighted feature image, a third attention-weighted feature image, and a fourth
attention-weighted feature image;

[0057]2. a first Transformer module is used for calculating the first attention-weighted
feature image to obtain a first fused feature image;

[0058]3. a second Transformer module is used for calculating the second
attention-weighted feature image and splicing with the first attention-weighted feature image to
obtain a second fused feature image;

[0059] 4. a third Transformer module is used for calculating the third attention-weighted
feature image and splicing with the second attention-weighted feature image to obtain a third
fused feature image; and

[0060] 5. a fourth Transformer module is used for calculating the fourth attention-weighted
feature image and splicing with the third attention-weighted feature image to obtain a fourth
fused feature image.

[0061]iv. Finally, a main functional structure of the prediction head part is that:

[0062] 1. grid-search prediction is carried out on the first fused feature image, the second
fused feature image, the third fused feature image, and the fourth fused feature image by means of
a pre-set prior frame, the digestive-tract endoscopic target structure is identified, and a prediction
result includes center point coordinates, a length, a width, class id, and class confidence; and

[0063] 2. duplicate result elimination is carried out on an output predicted structure by
means of a non-maximum suppression technology, and network-predicted center point
coordinates, length, width, class id, and class confidence of the digestive-tract endoscopic target

are finally obtained.
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[0064] (2) A digestive-tract endoscopic target detection neural network is trained to enable a
network model to have capability of identifying the digestive-tract endoscopic target.

[0065]i. An annotated data set for the digestive-tract endoscopic target is constructed, the
network model is trained according to a pre-set data set, and types include: a protruded
digestive-tract endoscopic target, a flat digestive-tract endoscopic target, and a recessed
digestive-tract endoscopic target.

[0066] ii. Images of the data set are input into the network model in batches, errors between
network model output and true values of data are calculated by means of a cross entropy loss, and
parameters are updated according to back-propagation.

[0067]iii. The above steps are repeated until model precision reaches a pre-set value or the
training is stopped when a loss value reaches 1e-5, and the pre-constructed artificial-intelligence
digestive-tract endoscopic target detection neural network is obtained.

[0068]c) The above trained digestive-tract endoscopic target detection neural network
model is utilized to identify obtained frame-by-frame images, and finally, an identification result
is obtained through prediction of a prediction layer. The identification result is pushed to a client
in a coordinate form and by means of a websocket technology, and a rectangular identification
frame is drawn by means of a canvas drawing technology.

[0069] 3. S3-a frozen image detection module, which is used for respectively freezing
images of the digestive-tract endoscopic target structure from endoscopic examination images
before an endoscope withdrawing operation and endoscopic examination images after the
endoscope withdrawing operation to obtain a first frozen image and a second frozen image; and
detailedly:

[0070]a) when the identification result for the digestive-tract endoscopic target occurs in a
video frame image, a user is prompted to start a digestive-tract endoscopic target measurement
function; and a client module is utilized to display an auxiliary location frame at the center of the

frame image, and the operating user is guided to move the digestive-tract endoscopic target into
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the auxiliary location frame to carry out image freezing;

[0071] b) an obtained frame image sequence is identified in a matrix comparison manner to
obtain a first frozen image, and according to the identification result for the digestive-tract
endoscopic target, first digestive-tract endoscopic target detection coordinates, that is, a first
digestive-tract endoscopic target frozen area, is obtained; and

[0072] c) after the first frozen image is identified, the client module is utilized to prompt the
user to freeze the image again after a first-time endoscope withdrawing centimeter (0.5 cm in the
example of the present invention); and the obtained frame image sequence is identified in the
matrix comparison manner to obtain a second frozen image, and according to the identification
result for the digestive-tract endoscopic target, second digestive-tract endoscopic target detection
coordinates, that is, a second digestive-tract endoscopic target frozen area, is obtained.

[0073]4. S4-a digestive-tract endoscopic target measurement module, which is used for
determining a length of the digestive-tract endoscopic target structure according to a first
long-axis distance of the first frozen image, a second long-axis distance of the second frozen
image, an endoscope withdrawing distance, a length occupied by a single pixel, and a number of
pixel points at the first long-axis distance, and detailedly:

[0074]a) an auxiliary location frame is automatically generated by means of an image
processing technology, and the operating user is guided to move the digestive-tract endoscopic
target into the auxiliary location frame to carry out image freezing;

[0075]b) when a frozen image detection module detects freezing, and meanwhile, the
digestive-tract endoscopic target identification module obtains the identification result, the first
frozen image is automatically stored, and according to a prediction result of the digestive-tract
endoscopic target identification module, first digestive-tract endoscopic target detection
coordinates are obtained;

[0076] c) after the first frozen image is identified, the client module is utilized to prompt the

user to freeze the image again after a first-time endoscope withdrawing centimeter (in the
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example, the endoscope withdrawing distance is decided by the length occupied by the single
pixel, for example, in the case of 1 cm away from a caliper during measurement, then 9 is a pixel
proportion under 1 cm diagnosis, and the endoscope withdrawing L must also be 1 cm; and if a
measurer is 2 cm away from the caliper, an endoscope withdrawing range may be 0.4 to 1 cm, and
preferably 1 cm); and the frozen image detection module is utilized to obtain a second frozen
image, and according to a prediction result of the digestive-tract endoscopic target identification
module, second digestive-tract endoscopic target detection coordinates are obtained,;

[0077]d) a digestive-tract endoscopic target distortion of the digestive-tract endoscopic
target, which is brought by the "endoscope withdrawing centimeter” operation is eliminated, and
specifically, key-point extraction and matching are carried out on areas of the first digestive-tract
endoscopic target detection coordinates and the second digestive-tract endoscopic target
detection coordinates by means of an OBR key-point detection technology, RANSAC coarse
error elimination is executed on matched key points, and then perspective transformation is
carried out by means of the matched key points to obtain first digestive-tract endoscopic target
coordinates and second digestive-tract endoscopic target coordinates after distortion-elimination
alignment;

[0078]e) long-axis distances of the first digestive-tract endoscopic target coordinates and
the second digestive-tract endoscopic target coordinates are detected by means of a convex hull
algorithm, and a first long-axis distance B, and a second long-axis distance B, are obtained,;
and

[0079]1) a length B of the digestive-tract endoscopic target is calculated by means of a
conversion formula. The conversion formula is as follows:

g B2xL

X 9 X Pixs(B;)

B;—-B,

[0080]where B; represents a first long-axis distance of the first frozen image, B,
represents a second long-axis distance of the second frozen image, L represents an endoscope

withdrawing distance, 9 represents a length occupied by a single pixel, and Pixs(B,) represents
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a number of pixel points at the first long-axis distance.

[0081] 5. S5-the client module, which is used for:

[0082]a) carrying out endoscope withdrawing operation prompting in the case that the
digestive-tract endoscopic target identification module identifies the digestive-tract endoscopic
target structure from the endoscopic examination images;

[0083] b) drawing a detection frame in a video frame image according to an identification
result of the digestive-tract endoscopic target identification module;

[0084]c) drawing an auxiliary location frame for the digestive-tract endoscopic target
according to the digestive-tract endoscopic target measurement module; and

[0085]d) displaying a size of the digestive-tract endoscopic target according to a detection
result of the digestive-tract endoscopic target measurement module.

[0086] The implementation manner discloses a digestive-tract endoscopic target structure
measurement method, which is particularly applicable for polyp measurement, and a purpose of
accurate measurement for lesions in clinical practice is achieved by means of a plurality of
combination technologies such as a pixel point mapping length of an endoscopic measurement
lens, freezing detection, artificial-intelligence digestive-tract endoscopic target detection, and a
length conversion formula. In addition, the digestive-tract endoscopic target detection network
based on multi-scale fusion Transformer has four scales of fusion, and meanwhile, due to the
utilization for dual support of Transformer and spatial attention, capability of capturing the
digestive-tract endoscopic target is greatly improved, and meanwhile, occurrence of false
positives is also reduced. Problems existing in a visual inspection method and a comparison
measurement method with biopsy forceps are effectively solved, so that increasing for accuracy
of estimating a size of a digestive-tract endoscopic target by a doctor is contributed; and a unified
standard is established, so that a problem of missed diagnosis for the digestive-tract endoscopic
target through routine endoscopic visual examination is further effectively solved, and a problem

of incapability of accurately measuring the size of the digestive-tract endoscopic target under an
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endoscope is avoided.

[0087] Example 2: the example of the present invention provides an endoscopic target
structure evaluation method, and as shown in FIG. 2, the endoscopic target structure evaluation
method includes:

[0088] S101, carrying out endoscope withdrawing operation prompting in the case that a
digestive-tract endoscopic target structure is identified from endoscopic examination images;

[0089] S102, respectively freezing images of a digestive-tract endoscopic target structure
from the endoscopic examination images before an endoscope withdrawing operation and the
endoscopic examination images after the endoscope withdrawing operation to obtain a first
frozen image and a second frozen image; and

[0090]S103, determining a length of the digestive-tract endoscopic target structure
according to a first long-axis distance of the first frozen image, a second long-axis distance of the
second frozen image, an endoscope withdrawing distance, a length occupied by a single pixel,
and a number of pixel points at the first long-axis distance.

[0091] In some implementation manners, a length B of the digestive-tract endoscopic target

structure is determined through adopting a following formula:
B=—2L % 9 x Pixs(B,)

2—B1

[0092]where B; represents a first long-axis distance of the first frozen image, B,
represents a second long-axis distance of the second frozen image, L represents an endoscope
withdrawing distance, 9 represents a length occupied by a single pixel, and Pixs(B;) represents
a number of pixel points at the first long-axis distance.

[0093]In some implementation manners, a pre-trained digestive-tract endoscopic target
detection neural network based on multi-scale fusion Transformer is called to identify a first
digestive-tract endoscopic target frozen area of the first frozen image and a second digestive-tract
endoscopic target frozen area of the second frozen image, and key-point detection is carried out

on the first digestive-tract endoscopic target frozen area and the second digestive-tract
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endoscopic target frozen area to obtain a first digestive-tract endoscopic target frozen area and a
second digestive-tract endoscopic target frozen area after distortion-elimination alignment; and
the first long-axis distance is detected according to the first digestive-tract endoscopic target
frozen area after the distortion-elimination alignment and the second long-axis distance is
detected according to the second digestive-tract endoscopic target frozen area after the
distortion-elimination alignment.

[0094] Alternatively, an endoscope withdrawing distance range is 0.4 to 1 centimeter.

[0095] In some implementation manners, the endoscopic target structure evaluation method
further includes: generating an auxiliary location frame in an image processing manner, and
triggering the client module to draw and display the auxiliary location frame to carry out
operation prompting of moving the digestive-tract endoscopic target structure into the auxiliary
location frame.

[0096]In some implementation manners, the identifying the digestive-tract endoscopic
target structure from endoscopic examination images includes: a pre-trained digestive-tract
endoscopic target detection neural network based on multi-scale fusion Transformer identifies
the digestive-tract endoscopic target structure from endoscopic examination images.

[0097] Example 3: the example of the present invention provides an electronic device, and
the electronic device includes: a memory, a controller, and a computer program stored in the
memory and capable of being run in the controller, where

[0098] the steps of the endoscopic target structure evaluation method in the example 2 are
realized when the computer program is executed by the controller.

[0099] Example 4: the example of the present invention provides a computer-readable
storage medium in which an endoscopic target structure evaluation program is stored, where the
steps of the endoscopic target structure evaluation method in the example 2 are realized when the
endoscopic target structure evaluation program is executed by a controller.

[0100] The example 1 may be referred to for the examples 2 to 4 in specific realization
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processes, and corresponding technical effects are achieved.

[0101] The examples of the present invention have been described above in conjunction
with the drawings, however, the present invention is not limited to the above specific
implementation manners, the above specific implementation manners are merely illustrative and
not restrictive, and those of ordinary skill in the art may make many forms under the inspiration
of the present invention without departing from the purpose and the protection scope of the
claims of the present invention, and these forms are all within the protection of the present

invention.
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What is claimed is:

1. An endoscopic target structure evaluation system, comprising:

a frozen image detection module, which is used for respectively freezing images of a
digestive-tract endoscopic target structure from endoscopic examination images before an
endoscope withdrawing operation and endoscopic examination images after the endoscope
withdrawing operation to respectively obtain a first frozen image and a second frozen image;
and

a digestive-tract endoscopic target measurement module, which is used for determining a
length of the digestive-tract endoscopic target structure according to a first long-axis distance of
the first frozen image, a second long-axis distance of the second frozen image, an endoscope
withdrawing distance, a length occupied by a single pixel, and a number of pixel points at the
first long-axis distance.

2. The endoscopic target structure evaluation system according to claim 1, wherein the
digestive-tract endoscopic target measurement module determines a length B of the

digestive-tract endoscopic target structure through adopting a following formula:

p=B2xL

X U X Pixs(B;)

2 1

wherein B, represents a first long-axis distance of the first frozen image, B, represents

a second long-axis distance of the second frozen image, L represents an endoscope

withdrawing distance, 9 represents a length occupied by a single pixel, and Pixs(B,)
represents a number of pixel points at the first long-axis distance.

3. The endoscopic target structure evaluation system according to claim 2, wherein the
endoscope withdrawing distance is decided by the length occupied by the single pixel.

4. The endoscopic target structure evaluation system according to claim 1, wherein a
digestive-tract endoscopic target identification module is further used for calling a pre-trained
digestive-tract endoscopic target detection neural network based on multi-scale fusion
Transformer to identify a first digestive-tract endoscopic target frozen area of the first frozen
image and a second digestive-tract endoscopic target frozen area of the second frozen image,
carrying out key-point detection on the first digestive-tract endoscopic target frozen area and
the second digestive-tract endoscopic target frozen area to obtain a first digestive-tract
endoscopic target frozen area and a second digestive-tract endoscopic target frozen area after
distortion-elimination alignment; and detecting the first long-axis distance according to the first

digestive-tract endoscopic target frozen area after the distortion-elimination alignment and
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detecting the second long-axis distance according to the second digestive-tract endoscopic
target frozen area after the distortion-elimination alignment.

5. The endoscopic target structure evaluation system according to claim 1, further
comprising a client module, wherein

the client module is used for carrying out endoscope withdrawing operation prompting in
the case that the digestive-tract endoscopic target identification module identifies the
digestive-tract endoscopic target structure from the endoscopic examination images; and

the digestive-tract endoscopic target measurement module is further used for generating an
auxiliary location frame in an image processing manner, and triggering the client module to
draw and display the auxiliary location frame to carry out operation prompting of moving the
digestive-tract endoscopic target structure into the auxiliary location frame.

6. The endoscopic target structure evaluation system according to any one of claims 1 to 5,
wherein while identifying the digestive-tract endoscopic target structure from the endoscopic
examination images, the digestive-tract endoscopic target identification module is specifically
used for calling a pre-trained digestive-tract endoscopic target detection neural network based
on multi-scale fusion Transformer to identify the digestive-tract endoscopic target structure
from the endoscopic examination images.

7. The endoscopic target structure evaluation system according to claim 6, wherein the
digestive-tract endoscopic target detection neural network based on multi-scale fusion
Transformer comprises a main feature extraction part, a feature fusion part, and a prediction
head part;

the main feature extraction part comprises a normalization layer, a first feature extraction
module formed through connecting three groups of standard residual convolution blocks in
series, a second feature extraction module formed through connecting six groups of standard
residual convolution blocks in series, a third feature extraction module formed through
connecting nine groups of standard residual convolution blocks in series, and a fourth feature
extraction module formed through connecting a spatial pyramid pooling module and a
Transformer module in series;

the normalization layer is used for zooming the endoscopic examination images according
to a pre-set zooming size; the first feature extraction module is used for outputting a first feature
image through computing the zoomed endoscopic examination images; the second feature
extraction module is used for outputting a second feature image through computing the first

feature image; the third feature extraction module is used for outputting a third feature image
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through computing the second feature image; and the fourth feature extraction module is used
for obtaining a fourth feature image through computing the third feature image;

the feature fusion part is mainly used for carrying out attention weighting on the first
feature image, the second feature image, the third feature image, and the fourth feature image to
respectively obtain a first attention-weighted feature image, a second attention-weighted feature
image, a third attention-weighted feature image and a fourth attention-weighted feature image;
using a first Transformer module for calculating the first attention-weighted feature image to
obtain a first fused feature image; using a second Transformer module for calculating the
second attention-weighted feature image and splicing with the first attention-weighted feature
image to obtain a second fused feature image; using a third Transformer module for calculating
the third attention-weighted feature image and splicing with the second attention-weighted
feature image to obtain a third fused feature image; and using a fourth Transformer module for
calculating the fourth attention-weighted feature image and splicing with the third
attention-weighted feature image to obtain a fourth fused feature image; and

the prediction head part is mainly used for carrying out grid-search prediction on the first
fused feature image, the second fused feature image, the third fused feature image, and the
fourth fused feature image by means of a pre-set prior frame, and identifying the digestive-tract
endoscopic target structure.

8. An endoscopic target structure evaluation method, comprising:

carrying out endoscope withdrawing operation prompting in the case that a digestive-tract
endoscopic target structure is identified from endoscopic examination images;

respectively freezing images of the digestive-tract endoscopic target structure from the
endoscopic examination images before an endoscope withdrawing operation and the endoscopic
examination images after the endoscope withdrawing operation to obtain a first frozen image
and a second frozen image; and

determining a length of the digestive-tract endoscopic target structure according to a first
long-axis distance of the first frozen image, a second long-axis distance of the second frozen
image, an endoscope withdrawing distance, a length occupied by a single pixel, and a number
of pixel points at the first long-axis distance.

9. An electronic device, comprising: a memory, a controller, and a computer program
stored in the memory and capable of being run in the controller, wherein

the steps of the endoscopic target structure evaluation method according to claim 8 are

realized when the computer program is executed by the controller.
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10. A computer-readable storage medium in which an endoscopic target structure
evaluation program is stored, wherein the steps of the endoscopic target structure evaluation
method according to claim 8 are realized when the endoscopic target structure evaluation

program is executed by a controller.
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