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S200: obtain a plurality of to-be-determined targets in a to-
be-detected image

Y

S210: determine, for at least one category, confidences of a
plurality of to-be-determined targets respectively,
determine categories of the plurality of to-be-determined
targets according to the confidences, and respectively
determine position offset values corresponding to the
categories of the plurality of to-be-determined targets

A 4

S220: respectively use the position offset values
corresponding to the categories of the plurality of to-be-
determined targets as position offset values of the plurality
of to-be-determined targets

A 4

S230: determine a category and position information of at
least one to-be-determined target in the to-be-detected
image according to the categories of the plurality of to-be-
determined targets, the position offset values of the
plurality of to-be-determined targets, and the confidences
of the categories of the plurality of to-be-determined targets

FIG. 2
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S300: obtain a plurality of feature points in the to-be-
detected image

Y

S310: for each feature point, determine a category and a
confidence of at least one reference box of the feature
point, and determine a position offset value of the at least
one reference box of the feature point with respect to
each category

Y

S320: for a plurality of reference boxes of the plurality of]
feature points, use the position offset values
corresponding to the categories of the reference boxes as
position offset values of the reference boxes.

Y

S330: determine position information of bounding boxes
included in the to-be-detected image and categories of
the bounding boxes according to the categories of the

reference boxes of the plurality of feature points, the
position offset values of the reference boxes, and the
confidences of the reference boxes

FIG. 3
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Continue
training

Y

S400: obtain an image sample from a sample set

!

S410: generate a feature map of the image
sample by a backbone network in a
convolutional neural network

|

S420: filter the feature map above by a filter
layer in the convolutional neural network

; v

S430: for each reference box of v $450: for one reference box of one

each feature point in the filtered

S440: for each reference box of each
feature point in the filtered feature
map, calculate/predict a position
offset value of the reference box of

feature map, calculate a confidence
of the reference box of the feature
point belonging to each category

feature point in the filtered feature

map, calculate a standard position
offset value of the reference box with

respect to a corresponding standard

by one convolutional layer in the
convolutional neural network, and
determine the category of the
reference box according to the
confidence of the reference box

the feature point with respect to at
least one category by one
convolutional layer in the
convolutional neural network

bounding box by a preset auxiliary
layer, and set the category of each
reference box of each feature point as
a category of a corresponding
standard bounding box

belonging to each category
L

A

A

S460: for a feature point in the feature map, calculate
adeviation between a confidence of at least one
reference box of the feature point belonging to the
category of the corresponding standard bounding box
and a standard confidence score by one loss layer

S470: for one reference box of one feature point
in the feature map, calculate a deviation between
the position offset value predicted in step S440
and the corresponding standard position offset
value calculated in step S450 by one loss layer

S480: determine whether
the deviation meets a requirement and whether
to continue training

If the deviation does not
meet the requirement and
training is not continued

If training is not continued and the deviation meets the requirement

S490: successfully complete the training
of the convolutional neural network, and
end the present training process

S481: unsuccessfully complete the training
of the convolutional neural network, and

end the present training process

FIG. 4
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Feature map
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Offset
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To-be-determined target
obtaining module 600

Category and position offset Position offset
value prediction module 610 determination module 620

Detection result
determination module 630
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