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Schematic illustration of the proposed method

Set of GPR voxels

Selection process for a C-scan image
Dimension selection process for a 3D scanning mask

Three-dimensional convolution neural network architecture.
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Al 25 FHa Ak Al 221 712 Al

Precision [Recall wei| Accuracy |Precision c|Recall ¢ | Precision m | Recall ma | Precision | Recall p

weighted | ghted avity avity anhole nhole pipe ipe
0.945 0.937 0.9369 0.816 0.988 0.967 0.819 0.998
al & 7 .
Overall 95 32 3 40 S0 E : 17074
Training Distribution
Class background cavity manhole pipe
bt A AN Train 1033 8704 8704 6816
) WA e e
i~

Val 126 1744 1392 912

Test 432 432 432 432

Overall 1591 10880 10528 8160

Al 22 7Ha A Al H2 712 Al

Class Ak 35 anE o & Class Ak 3% b %
2020 0 122 91 107 shifting 2020 0 7808 4583 6848
—
2021 0 42 125 52 2021 0 2688 5625 3328
2022 37 6 5 11 2022 1591 384 320 704
Overall 37 170 221 162 Overall 1591 10880 10528 8160
Cavity Background
Background Cavity Manhole Pipe
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Al BB 7HE AbE|

Manhole Classified as Cavity

Cavity Classified as Pipe

Background Classified as Cavity

Pipe Classified as Cavity

Al B8 7HE AbE|

Violet box - ground truth cavity from Seoul Metropolitan Dataset
- cavity

Blue box

ZAA 3 : 554m

Al 23 72 Ak

Screenshot from Seoul Metropolitan Dataset with labelled cavity.

245 Al | g0ty sgispas | MRSETNS
33 36 33(?) 1 1
B 2 16 16 0 0
WE 4 4 0 0

B = (A7} H2' B 5) + HHSS 5) =330) +33() =1

UL = (AH 38 ) +~ (A7 OIE'et 38 ) =33(?) +36=0.917 vs 1+36=0.03

vs 1+1=1
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