WO 2024/080929 PCT/SG2023/050685

100

v’

training, at a first training round, the first neural network portion based on a /\/

training dataset to obtain first backbone parameters of the first neural network
portion corresponding to the first training round

applying, at the first training round, the first backbone parameters of the first /\/

neural network portion obtained corresponding to the first training round to the
second neural network portion

training, at the first training round, the second neural network portion based on /\/

the training dataset to obtain second backbone parameters of the second
neural network portion corresponding to the first training round

performing, after the first training round, a plurality of additional training rounds /\/

Each additional training round comprises:

updating, at the additional training round, the first backbone

backbone parameters obtained corresponding to the first training
round or an immediately previous training round

training, at the additional training round, the first neural network

portion based on the training dataset to obtain the first backbone AN

parameters of the first neural network portion corresponding to the
additional training round

updating, at the additional training round, the second backbone

backbone parameters obtained corresponding to the additional
training round

training, at the additional training round, the second neural network

parameters of the second neural network portion corresponding to the
additional training round

FIG. 1

1/18

106

108

110

112

parameters of the first neural network portion based on the second /—\/1123

L 112b

parameters of the second neural network portion based on the first /'\/112C

portion based on the training dataset to obtain the second backbone |} 112d



WO 2024/080929

PCT/SG2023/050685

200

',/

204 —

202 —

First Training Round Module

\\

Processor

N

Additional Training Round

Memory

Module

— 206

— 208

FIG. 2

2/18



WO 2024/080929

320 322 318
RAM ROM Processor

PCT/SG2023/050685

300

/

Y

326

324

304

FIG. 3

3/18

—S— 312

314

302

308



WO 2024/080929 PCT/SG2023/050685

2% 5% G

: Beam

i Colmon

H
B
H
N
H
H
H
H
H

o w00 .
: IS £ ; #
3 : % £

Wall

Others

G st thn ek ke A e G

g
¥
¥ N
8
¥
T
o e

[ Task 3 i
Spalliog condition

G G VAR e AR A R AL R Sy
4 X s

H Undanaged

71 Non-spalling

it Velamaged |
i god ¢

]
o H

Shear

Minor

200 000 000 N0 000

R

Spalling |

Moderate

;
H
: \ 7
; Heavy z

o0

e T
of Combimerd 7
kY cmpp s rrnrs ”"’ )

o

FIG. 4

4/18



PCT/SG2023/050685

WO 2024/080929

S 'Ol

- SPIPOYE AALIEY Rfeiis o] Asvaly 2
- - - NS AL RIKOEY PORIERY S - - :
SERPC weag G gt e 41 oy em G
asdigos-puxgsy  asdepoo-qagey  sudEpoo-aoN - - - - - - - Py
SESILY S 5YiHTy) SIGTIY SISTHY BTty IR0 LIS SIBBO ¥
““““““ : Bugpdswon, | deqwds won | Bummds Fappds-uon | ¢
pIFTR(Y podvruypuy paderary pafenng padewrecy podrurec} padeuregy pivnmpun z
BERIORIG HAIRIG " 1ol 13380 Q0 I85T3 13414 ¥
7
FIPEL

5/18



PCT/SG2023/050685

WO 2024/080929

9 'Ol

BUIOUD INCA

ggis-dl

6/18



WO 2024/080929 PCT/SG2023/050685

A\ ©

Task 3

Fask 7

Task 6

Task 3

FIG. 7

Task 4

Task 2

Fask 1

7/18



WO 2024/080929 PCT/SG2023/050685

Table 1. Baseline results (%)

Model VGGLo VGG ResNetdt

Task | BSL | BSL-DA | BSL ' BSL-DA | BSL | BSL-DA

87.3 834 874 84.0 i 88.0
64.0 o7 62.7 607 75
63.0 63.0 63.0 63.0
939 908 94.4 90,3
46,9 43.9 439 439
64.8 64.8 63.1 65.1
41.6 41.6 41.6 41.6 4.6
33,7 437 43.7 437 543

end

L4

L4

N ~-a
el A B

> o NE
S e ph ]
- e RS B

por i S S R R v
;;:mmgmmm

»

Chs ek D o sk Pos e

ity 2

*

FIG. 8A

Table 2: Transfer learning results (%)

Model VGGG VGGTY ResNetd
Task | TL | TL-DA | TL | TL-DA | TL | TL-DA

91y ) 925 92h 0 8l 934 | 930
8730 876 (873 874 [ 873 BRY
8i.6 1 &16 | RL2 | &L8 | 812 | 8390
B0 970 965 0 969 L 9831 YRS
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Table 3: Hierarchical transfer learning results (%)
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A ImageNet —» 1
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Table 4: Multi-task transfer learning results (%)

Task | MTL | MTL-DA | over TL | Over TL-DA
i 94.2 93.2 +0.8 +(.2
2 89.7 88.3 +2.4 -0.6
3 83.4 85.1 +2.2 +2.1
4 99.1 98.7 +(.8 +0.2
5 75.3 74.0 -2.8 -0.7
6 80.0 78.6 +4.2 +2.3
7 76.5 76.3 +2.0 +3.6
8 73.2 74.0 +4.3 +5.9
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Table & Comparing the classification performance of differ-
et models on o residentiad dataset {

Task | Original model | Environment adaptive
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Table 7: Comparing the localization

performance of differ-
ot models on a restdential dataset {8

Metrie | Original model | Enviromment adaptive
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