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Obtain a target medical image of a lesion to be detected

'

Input the target medical image into a pre-trained deep learning model to
obtain a target sequence output by the deep learning model

!

After inputting the target medical image into the deep learning model,
extract the first feature map output by the last convolution layer in the deep
learning model

!

Extract a weight value of each network unit corresponding to each of the
preset lesion types in the fully connected layer of the deep learning model

'

For each of the preset lesion types, calculate a fusion feature map
corresponding to each of the preset lesion types according to the first feature
map and the weight value corresponding to each of the preset lesion types

Y

Resample the fusion feature map corresponding to each of the preset lesion
types to the same size as the target medical image, and generate a generic
activation map corresponding to each of the preset lesion types

y

Determine a maximum connected area in the generic activation map
corresponding to each of the preset lesion types, and establish a marked
border encircling the maximum connected area

!

Add the marked border corresponding to each of the preset lesion types on
the target medical image as a positioning result of the lesion to be detected
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Obtain multiple medical image samples for training

IZOI

l

For each of the medical image samples, mark a label value corresponding to
each of the preset lesion types to obtain a label sequence corresponding to
each of the medical image samples

j 202

'

For each of the medical image samples, mark a label value corresponding to
each of the preset lesion types to obtain a label sequence corresponding to
each of the medical image samples

j 203

'

Take a calculation result of a preset loss function as an adjustment target,
adjusting a model parameter of the deep learning model until the calculation
result of the loss function converges and is less than a preset convergence

threshold

j 204

l

Determining that the deep learning model has been trained after the
calculation result of the loss function converges and is less than the preset
convergence threshold

j 205
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Obtain the maximum pixel value of a point on the generic activation map for
the generic activation map corresponding to each of the preset lesion types

'

Calculate the product of the maximum pixel value and a preset ratio value to
obtain a boundary pixel threshold, wherein the preset ratio value is greater
than 0 and less than 1

!

Establish an initial border, and adjust the initial border to minimize the area
encircled by the initial border

'

Detect a maximum connected area within the area encircled by the initial
border

'

Establish a marked border and adjust the marked border to minimize the area
encircled by the marked border, the marked border encircling the maximum
connected area
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Obtain a preset confidence threshold corresponding to each of the preset
lesion types

j401

'

Compare each element in the target sequence with a corresponding preset
confidence threshold, to determine an element in the target sequence that is
greater than or equal to the preset confidence threshold

j 402

'

Determine a prediction result of the preset lesion type corresponding to each
target element on the target medical image as positive and determine a
prediction result of the preset lesion type corresponding to other elements on
the target medical image as negative

j 403
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Obtain each medical image collected in advance for verification, and record
it as each verification sample

jSOl

'

For each verification sample, input each verification sample to the pre-
trained deep learning model to obtain a verification sequence output by the
deep learning model and corresponding to each verification sample

j 502

'

For each of the preset lesion types, extract the third confidence
corresponding to each of the preset lesion types in the verification sequence
corresponding to each verification sample, to obtain a lesion confidence

j 503

'

For each preset lesion type, respectively calculate a Youden index when the
lesion confidence is used as a threshold according to the lesion confidence,
to obtain an index result corresponding to the lesion confidence

j 504

Y

Determine the lesion confidence corresponding to a maximum index result
as the preset confidence threshold corresponding to each of the preset lesion

types

j 505
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Device for detecting and positioning a
medical image lesion
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Device for detecting and positioning a
medical image lesion

09 | . /601

\L Image sample obtaining module | Medical image obtaining module [——
610
X\l ______ [N . ‘ f 602
L Labeling module | Image input module —
611
X _____________ A s 603
\L Iterative training module | First feature map extraction modul [—
612
BN A s 604
\L Parameter adjustment module | Weight value extraction module [—
_____________ - - -
| Model determination module | Fusion feature map calculation | | f

module

Generic activation map generating f 606
module

Connected area determination f 607
module

f 608

Marked border adding module ~ |—

FIG. 9



10/11

Pixel value obtaining unit —
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