performing distress detection on a road radar image based on a fully

trained large-target detection model and a fully trained small-target

detection model, and obtaining a large-target detection result and a
small-target detection result

S101
/“

Y

fusing the large-target detection result and the small-target detection
result to determine a distress detection result of the road radar image

S102
/-

FIG.1

acquiring a large-target distress detection dataset, the large-target
distress detection dataset includes large-target road radar image
samples and corresponding large-target distress results

S201
/“

Y

constructing an initial large-target detection model, inputting the
large-target road radar image samples into the initial large-target
detection model with large-target distress results as output,
calculating sample intersection over union values, performing
weight redistribution on the large-target distress detection dataset
based on the sample intersection over union values, and performing
iterative training on weight-adjusted large-target distress detection
dataset until the fully trained large-target detection model is obtained

5202
/-

FIG.2
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acquiring an initial distress detection dataset, the initial distress
detection dataset includes road radar image data and corresponding
distress annotation information

S301
/“

Y

filtering out road radar image data containing subsidence-type
distresses and hidden-crack-type distresses as first large-target road
radar image samples, and using the distress annotation information
corresponding to the first large-target road radar image samples as
first large-target distress results

S302
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Y

designating road radar image data containing loose-type distresses as
second large-target road radar image samples, and determining that
the distress annotation information corresponding to the second
large-target road radar image samples is empty

S303
/-

FIG.3

inputting the large-target road radar image samples into the initial
large-target detection model, performing target division on the large-
target road radar image samples according to the dual-path detection
head to obtain large-target region of interest images

S401
/“

Y

performing irregular convolution processing on the large-target
region of interest images according to the deformable convolutional
layer to obtain large-target radar feature maps

S402
/-

Y

performing detection box screening on the large-target radar feature
maps according to the smooth non-maximum suppression operation
layer to obtain large-target distress detection boxes

S403
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FIG.4
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acquiring a small-target distress detection dataset, the small-target
distress detection dataset includes small-target road radar image
samples and corresponding small-target distress results

S701
/-

A
constructing an initial small-target detection model, inputting the
small-target road radar image samples into the initial small-target
detection model with the small-target distress results as output,
calculating sample loss values, and performing iterative training on
the small-target distress detection dataset where the sample loss
values are less than a preset loss threshold until the fully trained
small-target detection model is obtained

S702
/_

FI1G.7

inputting the small-target road radar image samples into the initial
small-target detection model, performing multi-scale convolution on
the small-target road radar image samples according to the multi-
scale convolutional layer to obtain multi-scale feature images

Y

performing irregular region division on the multi-scale feature
images according to the deformable ROI pooling layer to obtain
irregularly deformed region images

Y

performing target division on the irregularly deformed region images
according to the dual-path detection head to obtain small-target
region of interest images

S803
/-

Y

performing detection box screening on the small-target region of
interest images according to the smooth non-maximum suppression
operation layer to obtain small-target distress detection boxes

S804
/-

Y

performing loss value evaluation on the small-target distress
detection boxes and the small-target distress results according to the
balanced line loss function, and determining the initial small-target
detection model when the loss value is minimized as the fully
trained small-target detection model

FIG.8

4/7



1x1convolution

3x3convolution

A -
<
3x3convolution
y

3x3convolution
A v v

X1 XZ X3 X4

»
A

1x1convolution

FIG.9

5/7



1t 2NN N~
NN e N =
N—=/\v7”\
ol i e Do W B
—-\Nt PNy
Lt IN—=—= s~
ZANNIR =\

ROI alignment features of the
| “output of ordinary ROI pooling

deformable
ROI poolin

FIG.10

1100
/.

offset of the sub-
region block

ROTI alignment features of the
output of deformable ROI pooling

distress detection module

1101
/‘

distress detection result
determination module

1102
/‘

FIG. 11

6/7



electronic device
/1202 A
memory
program for detecting | [¢—> 1203
road distress /- /1200
«—> display
KIZOI
processor «—>
v
FIG.12

7/7



