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(a) Phasel: Dataset generation through FE simulation
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(b) Phase ll: Surrogate model training with KAN model
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(c) Phase lll: Optimization via Bayesian methods using trained surrogate model
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(d) Rectangular
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RAR LR B A PR AR . X T AR AR B FRA TR T8 7 AFT R AL 1 3l ik

RE 1 A fh I ) e BB 2%
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P
Q
~

(b)

5 65
S 60
~ 3L -~y r
&’ 2 M g

i 3 55|

400 800 1200 1600 2000 ;‘ 50

2 Frequency (Hz) o

1 2 45

E v

N0 e
E-1 ® 407
_-2 '—

-3 N A X 35 ) )

400 800 1200 1600 2000 400 800 1200 1600 2000
© Frequency (Hz) Frequency (Hz)
c

(d)

1.0
0.8+
% 06 :
041 P i
o o High performance zone
' 485Hz:  i550Hz : :
0.0
0 500 1000 1500 2000
Frequency (Hz)
K23

2.2.2 SEMEIRIBE BRI PR B K R & FAE BRI 8k 5 R A
;7p7!

AHEFE R G TT R T i P AR IR YR VR IR AR . I BT S A T
65 FORFEIEC L iR R R e+, St 200 AMR1F, BRI TS, KE . K
FIMBAE BB GR I BE 2 YT E . MM BB SRRHES, Vs T D
B Rl DS T MR K B AR R I AT AT M . 20 2RI U7 PRk S Tk e
M, REEEBAT BRINBERIT R, 1207 RAEWFEYERE. 1208 5K Tr
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RIS, LG RHE B R, FaE 5450 A 2 8]k B FRAR -4 (A
Kl 24) .

> BEeEKERLHE > ERRELE IR IR RS

WEAR 10 :
;
s =1 o8t f
S (ZBREILRS) 506 ]/ \d |
/o, Fo04 ]
| omemmEmEL. =] an
PSR R AR 02
P 00[ —— KRR

0 500 1000 1500 2000 2500 3000
$i# (Hz)
KHEEEECIRASREEE: 250-2000 Hz,
IREERE > 0.8

B 2.4 HIRIR e B A R AU o gt 1) ) 5 S AR RE DL AL

TR JE R IR R L, SRATEAM RS, JRR T — P sk IR an Bk
PR . ZRIE BB T RN B A E I 2 N, DU RTEI LA B h K R A e
VeI PR e TR o BRERAL BT SR AT R ALRT AR . — R AR 5854, BL R
PRUEAC ST A, (T 223 iy RRES M ET 2 5 IR UM LI, 30 ZKEHE .
40 =R R 80 ZKHIRELE . WEAEMAE TR . 2Lk
W7 2 s SR VR AL, PR PR e AR U 7, RIS B A ARSI 7 A R
PTG RST K 1200 22K, 5 250 22K, & 150 2K,

NSRS MBI A M RE, 1R COMSOL Multiphysics 31 {4 77 7 24
POAT O BT 5, S5 RAESE T ARG B A . BEJS, BRI BHE S T A s
LEAREE 6 07 AR HEATIOE, WA RO =MEE: 2402 (T D | B
HREE T (TH2) RESSEH (TH3) .

BHPTE MRS SRR, At (L0 1D EmmBRA RERHERCR, kiR
+ (T 2) ERIBERIIR . a4 (T 3) MIhfa &S, Eaiuln
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IS R ECR E ST, T

AT R T RE

g

B AR BOEIE 0.9, UESEHAE IR A ARF N R S

P E NG KR, R RFEIAER, A4 (Lo 3 FfER
EZMT MR E. LA (50250 Hz) PR EHT 10 dB, EEL
(2000-8000 Hz) “F¥JfmE A 20 dB B b, B0UF T 7 b B fE B0l SEBR AL A S 3%
FAE T B e K A e P

BAATE, AM-IERIREE LR S AT T AR AR, JHRT TR R
PR IRSEVE, AR HUIE A0 P R U R B L 2 25 0

» BERE > FHEEU > iR
" ”V AR (e - 1

00 1500 2000 2500 3000

3% (Hz) Hi: (Hz)
£ 500-1600 Hz FEEIA, {£ 2000-8000 Hz EEA, {£ 500-3000 Hz BEIA,
IR RS > 0.9 EERHLRE > 20 dB IRFERE > 0.8

B 2.5 HIRIR A R U P R SV RE VR4

BNR, TFRIFEIRYIR 11 5 2Dl B B 35 e X BT J — s v e o 2
TUAHREL, BTG T BT R, R RS S HOKRS T, FERHIE
A A A FL R T B b PP B PRV RS, R AE S B B 2 R 5 20 AT I
A e s I A T AN O KT R R 25 m AL, R B itk A g
CAPPAy BE AN 75 8 FEE K G5 K — CHR A 75 5 I 3755 M P DU ] g A 75 o e S T ) =
LA HAT I, R 1T BrEe BN 75 By JF A S B B 0 LR RSO . BRI
M7 58 B A T VPG YR IR TR Bt L3I U P SR s £ SEE iz ' A B A PE e
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2.2.3 FEXUZPRRIER /1R R F e vt EEAT R B R 48 P KBt
SO

BT AR T A SR ORI B DL R AR R B R B R R R R O RE
SRR EMET HR AL, AOFFRREIFOR T — M2 B (Dual-layer
Graded Honeycomb, DLGH) JJ%##itt kI 45Ky, H T 54 pidr . DLGH RH
FLBE T8 2 A ¥ 002 B4 LA S B Re AT O D e B R] o b ) o i FLIR 36 1 K i e i
5, BEE R LA E K RE R (EAD , TRENEIE R/ uES, H
PSR AL T (I 4 A W B S AR A sE 1, AT R b 2 B e W R AR SR it T 52 50 4% . AL
B 2R Ao P VT G5 A TE A2 o BB TR R R BE R = SORE R, X RE DR FR L ZE 1 7 3 5

WA R C H S0 IE, DLGH B H 503 i R S I BE 15 R T I 22 vl ks
Mo At — RIS MPERE, EERAEE Sl N SUE K E R ( Corrugated-core
Sandwich Panel, CSP) , #H Jeit#g% CSP-DLGH. % ¥ it sm i AL 2 bt NI
JiE 5 o e i B T BB B A T, S5 MR S 4 e R R A AR R 8 B A A T Ak R
FEBUIT 5 IRAE, AT ST BE AR i 22 b R S e 1k

FERIHRA T, M T 5T 22 (MLP) BB, I 558 44 5k
(GA) ##, HgRe RIS 0T R 2 Hirthik, USRS ERNEHSHHE
SRR Galia. LR 5REREY], DLGH MR CSP-DLGH Al
S MF LR A AR T — SR A m AR S RS AT TR (&2.6) .
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» Dual-layer gradient configuration scheme of EA-MMs

L Upper layer

Lower layer

v
+

DLGH configuration

» Corrugated-core sandwich panel honeycomb (CSPH) MMs

Corrugated-core sandwich panel (CSP)

®O

Geometric design of corrugation

« Trapezoidal corrugation

- Triangular corrugation

N

» CSPH-based advanced design of DLGH

Original DLGH

CSPH

CSP-based DLGH

» ML-based optimization design framework

h, -core height
GX) ={g:,

. in which

1, -pitch length o

!
i
i
i
i
t. -core thickness '
i
i
. I
w-corrugation number |

|

FEA in [Abaqus + Python]

| Train

« Rectangular corrugation

Multi-layer perceptron (MLP)

Genetic algorithm (GA)

e population

X1, Xz, ., Xn

Input Update
parameters _
Y N=N+1 Generate
/i MLP \ next population
l Predicted
properties Crossover

Objective function 1 ormutation

Fitness score ------- L-> Selection

No

Output optimal design

Kl 2.6 XUZEAE 4 (Dual-layer gradient honeycomb, DLGH) 14} Iz H AT H 45 2

AR St it
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2.2.4 BEHRALEERHE T.( MIC )33 R TR &k AR < BT 1 g B

2025 % 4 7 7 H, oML B ARE AT R X E AR T 13
Hb~F-BE S SRV T H AT T S R ERIPUE AR BRI (MIC) I TR AR
(LCS) AR gL (CCS) w2 Rk, DL IIAN L35 ot Vi e - e 5 3 e
TR AR At R . Wi 2.7 Fos, £ CCS M LCS Wyl e 1 4 DMR5ZNAR
THFL 4 A RN VR I AR A SR A% o« BRI I T i) 28 7 A S 182 R AR ) M U

B 2.7 Al kA E

WK 2.8 Fran, W ST AT AKS A Jek 2 42 BUAH B A R AR B %, X Bt AT 1 R,
N RE RGBT IEH - BJE, PHEER D AR A R SR 7R Bt AT B,
MiC HIt5elfa, SRS —FSE ST 2B AR . ARI0E 22 4L &
PR PE RE AT KA, AR TR e L 7E MIC BERR i) 2 FH B2 b i kAt

5

e

N

N

Kl 2.8 IR G wdk
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225 BPMLEREN (MIC) HE KERK a2 RN

WA 2.9 Fw, R SR IE IR B 5y (R D R otis 2 B, JF
L A AR Y R R A R R T R AR B A R A SR B AR AL . ARk R
B, T AT MR AR USRI AR A AN i, BB 2 A BRI RO e AR
453, BETTRT SR VR RE P AE AN TIRE M o Oy ATl I T RO, SR TR TR
L (PZT) ARSI FAST (EMD SRR B EORX 1 R BT I . 454
SRR MIESE SRR EY PN UE AR R =R A

&A-b

DAMAGEC DAMAGET
(Avg: 75%) (Avg: 75%)
}(5)8 - ~a 2.03 o
0.92 o
3 0.92
0.83 |

P O

PZT sensor

ooooooooo
SO=NWEULNULND
SN AWNDe

cooocoooo0

DO~ WELNULND

SRXN AW

Specimens

B 2.9. BEBRAL S5 (171 R

EMI J5 i —RhSEin i BRI TN BRI & s i A S g i R AR 54 2 TR1 L
RS B R PR AR ARV A S5 A B3 DR . A 2.10 ProR, PZT A% SRR G L i
SR, AT H A B R T B PTAR AL . AT RE R M S5 SRR, BB A
MR, BOivrETEbs (RMSD) Z#iThm, il EMI SORFEEA RO HE R Y &
e fediti. tesh, FA EMI J5E@Sr 7 fidabs it 2 i E 'R R, A MiC
EFRAE S PR IR BSOS RE R Ak B S 1R D RS A SR Bt 1 W SR T i

26



CNERC-Rail “EEF ik

500 —— 0N
—— 800 kN
1600 kN

3200 kN

Resistance spectrum at different load

/o " |
! _ 2
2 Y [Re(Z(@)) ~Re(Zy()]
! Darr}age RMSD = ,—'-‘ _
0 N s
7 ‘ /1 Index \ S RAZ@)F
| ' =1
tagel Stage2 2 2
Sraget s <
—=—IC-C100-50 It d
09 0 05
iy .
Zos - » R-C70-50
a * R-C100-50
. v R-C100-50-R ! Proposed-DI
0.3 Wfg ¢ R-C100-60 I —— C100-Avernge
e PrOpoOSed. 12 ]
00 5 s -
U, 0 10 20 30 40 50 0 10 20 30 40 50 ° 10 15 20
Specimen Stip (mm) Stip (mm) slip (mm)

K 2.10 3T EMI H AR SR E BRI H A

nlEl 201 P, SRR RSN R R E PN A B AR IR, TR A b
T3¢, AT AR A2 ST S PR 82 795 1 L P A2 A 4 BB 8 S5 0 s IR AR D RE L o S 45 SRR B
it 5l e r BRI N, AR SR R B A5 T IR LR AR, BRI BOE AR T, TR
M AR R R T 4005 T 1R DR AR VA BB AL G M E ST RV ERE e
REEAER, D@ T Hfifeds (DD SR HEHZRKRR, FHKT AR
PiRERI P N =A X LR R L . AWTTURI, S PEEAEN BT BB R AL 45
P R R AR, SRR TR AE R B S R ST s A 05 U VP R R
& 77

Lamb waves at PZT (R1) with actuation at PZT (T1)

~— Intact

Amplitude (V)
v

0.05 0.10 0.15 0.20 0.25 0.30 0.35
Time (ms)

E -FE
Damage Index DI = ’M
V Z;ZIEO-/

Severe damage

tagel Stage Sge3 10
05 -
3000 —=—1JC-C100-50 OOV"/ s 10f s x® 2 8 8 = (DI>0.6)
2 4000 08l 970 o + s b 1
Z 05 ——R3 14 N
g 30 - (1)8 5060 Moderate damage
3 Al « RI -
= 5000 O'SI(M——_-_‘_'_—‘ ‘ / Ty (0.6> DI>0.3)
= 04
0.0 + R3

1000 10 o cu
0 03 r/' —=—RI —=—Dl of fitting Slight damage
3 0.0 P
0 10 20 30 40 50 o m 2 ) m o 0.00 m 20 % m o (0.3>DI)
Slip (mm) Slip (mm) Sl (o)

Load-slip curve from test DI from each sensors DI of fitting

2.11 e PSR AIHE T R i
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BET VR Ul 1A G A R A O M AT 9T, i R AR R ORTE Y KA
FUEAGURNVERETT AU 0T W o B PZT ARR&ARSL, ICKR A B AR B L BEHT
ENTAE (EIT) MEFEEMER (DIC) SR, BEAh, BERSRIEX T S 22 ag
AR B RO o AR OR AT TR L F5 6 47 s o AN [RRE P58 8 S e g R I 5 9k 78, IR IF R
i T SR TR R SR R DR A U B A R A

2.2.6 BWSZEEE

W 2.12 Fior, R T RAMF S TR (Weather Research and Forecasting, WRF)
RS B B0 R RS (WRF Data Assimilation, WRFDA) . WRFDA BEBS1E St —HELE
TR AR A8 S (Himawari-8) TR MILLAMES R EdE . FBH T AL E
5 (LiDAR) i 0 X 2488 5 P JRUJ0 2 icdls . AR i T DR S 5 b THT 0 S i A AW N 48
o I 2 IS G B E Ak, BT A S e A R L R T A b A
e, DT ey A ) 7 X v B R R TR S AU T B A T R R U T
Westher téoearch snd foxecasting (. Woulher databas |

Multi-source weather data

(WRF) model data assimilation

Time: 1984-2024 (40 years)
Resolution: 300 m * 300 m

13 pressure levels

» Z: geopotential height

— ~
—
¢ s o~ T: temperature
g ST g R
e —— : g
' ' » U: u-wind component
-
— R — : ;
anmem 7 V: v-wind component
Arrcrall .

7 Q: specific humidity

Surface

5 TIM: tempe S Gl 7 il
Wenther research sad forecsstingiW RF) model 7 T2M: temperature at 2 meter
data sasimilation s » powerful teol capabis of

7 UI0VI0: wv-wind at 10 meter
Integrating Mell-ssarce westher data warces

:
s
TN
- 4
mera
g‘
' » MSL; mean sea level pressure

K 2.12 KAWL S5 ik (WRF) #AEHEFEIL (WRFDA) ifERE

2.2.7 RN SR I, e SRR

1) g5 fd RSt W R 5t
HPBEAG & KX FF 3T F I @ g 2 et 59, ExREcaHsits5 8
L TREF AR R 0 (F#rH0)  (CNERC-Rail, HK Branch) #F5tHIAEEE T 45
MIMERESERT MR R . 1% R CAE IR R X585 K B s P K22 28 5 Wk 58 il B Ak
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v, FFHE 2025 4F 6 ARRIERBNET. REGEMR T 4 LSS (WK 2.13) , A%
R XU 25 RN T R AN R 25 S 5 Hb AT S isf Wl

“h»

1_.HMH*%+~+ g

LI A

LN LT

Wind Pressure - \\ Wind Speed
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Kl 2.13 Zrilk LRI S5 Be s il R4t () WRYNERR 3 (b) FHET
REEZE TR

1E 2025 FHR], 1245 KRR I I R G AE 22 R B A v e D SR E T R R v 2 A AR
VTEEEB I A, BAE TARIGEHE (6 H 23 H) BLK 6 IRG RIS FE—— i
(Wutip, 6 A 14 H) « FH (Wipha, 7 H 20 H) . ##il (Podul, 8 H 14 H) . &
(% (Tapah, 9 H 8 H) . K (Mitag, 9 A 19 H) HI #emy» (Ragasa, 9 H 24 H)
Hob, GRCFM A M BRI AT S RRRUE S T Rk R, 2R
B ] S b R A K R A5 R PR RE I RIS VA, O e SIS G SRR SR A
BERTEEARAE, IR T B AT .
UbAh, Rt E R HUE & RAVER T IEh ARt WA RIBME & X MEm b 18]
SR S 5 OB B 10 i 3 Mhim BT R T I . B 2.14 IR T AR SN
(DA=WS S SRE YL

K 2.14 & RUKE AT 1 8] SR FH A58 465 I B2 vF o S SRS i M e b AT MRl . (a) = #
HEF AL B R AT AR R R (b)) SRR 4 5 10 % (10 3 B I e
(c) A SCHI A TG A s IR E I R s (d) Z0RE22E 18 A il SR AN R I AR

(<) (d)

K 2.14 & MY 18] T @ HUas A 1k B D0 A 35 SO B i (a) = RS
fr B RAEEAXE L TR E R (b)) SRR &5 LR A E R R (o) ]
SCH AT Sl IR R FE s (d) 2025 AR T 10 S5 PR D s i et A2

(2) DT B AU 7T
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AT KB (Large Eddy Simulation, LES) 7%, RGN =2 &
R L3 i A5 R SR SR PR IR S o 38 EUAE R 36 5 B A 2 A v
Z NI CAARC ity )2 i SRAE N FE S, JFA L XGRS B % LES HUfH
RUEATIOAE -

Ak, 2018 4F 9 H R G KL AT HiE], F s Harbourfront £ 3 K A 1 BB IA
M T RN B AR RO RSN i @ SR B AT s e ) S . [,
KWL CAARC FrifE i 28250 (LI 2.15) K & Harbourfront #4#E (LK 2.16)
TR, RGBT R KU 2 A ARIE 5 I A S0 SR s . il A [ L
] FOBE S5 AF R BORT LE A0 AT, B E AR R B A 401 45 SR 1) T 58 P DAy B L E S B
RGBT (1 B R A MBI S %

K] 2.16 Harbourfront 55 7~ =

5% CAARC HnitE i JE 89K S Harbourfront Z2HEE, BT RITE T REHIEUEERL,
Fidd 5 3 A7 KGRI B AT X6 RIS E . g5 SRR, Toits2 CAARC brdEEER
Harbourfront 2%, &/ Harbourfront Tower, AHEE T XA, RN AE A X _E )
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M EONRE . R TR A R ARa B BE KRR, HRBUNE
1B AR B KU RUBEARAG S OB o X — R Lo 1 A TR e S Rl o, 258
T2 RS RERENE,  JC AL VAt XU XU AT B

(3) R 4 o A A LR IR A 7L

A T I T B R G TT T B By 0] B B R R b L AL . R R4
FAREE (K217 , WEEES 0.4 m AR S =AW 16 g Bk, £
1.2 g BEIEER UL 8N 0.6-0.8 g HIANKUIU bR o 3@ i 55 &tk 77 (0.01-0.75 MPa)
WIS I il B, R 2 & BRI IELD 10 i AT B S B F IR
AR, RIEXT GRS 6 mm. 8 mm AT 10 mm JEJE 15 Z MRS, REMHTHAEE R
THUR R S b i A S AL
IR L5 R, TN 5 RS A B 2 A7 70 BB I S SR A, IR R A R,
HAz RN . RN )5 nT fE — e A Bt m ki 2 o ee 71, |
St v BB B U I B A ORI AR AT PR . DRI, 7E & XU R X, ST I 494 i 3 P
FA R LRI 224, R A AR S . Horb, o B in i 1 y— P
AR G S SRR A i, @ TE B TV R DR . ASHIE T R i o R R
SER BT R R G KT 9 22 Al 2 Bt T SRR

r
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2.2.8 FBELFE LIDAR LI RS

(1) 78 o A& 4 XA S LiDAR il ) 2%
FT X BB R RGNS L%, CNERC-Rail (7 0y) XEFE 1,
EAE L BB R SRR, WEIFEE T B RIS LiDAR Wil 4,
BEIGEZI N 36 x36 km (WL 2.18) o iZMEMIMLE T 2024 £ 7 H T3 5k,
T 2024 8 H 6 H IERBENET.

JUEARL CEREE
Wing Ping Village Sha Tau Kok
22°30°03"N 114°04'38°E 2293220"N 114°12'S4"E

Altitude: <02 m Altitude: 0.6 m

N

Lung Kwu Tan
22924'15°N 113°54'S2°E
Alutude: 3.2 m

A X {Chi Hong Primary School
Y L 122°22'S4"N 114°11'48°E
Altitude: 23 m

Bu: O Public School Cape D'Aguilar
22°14°34°N 113°58'35"E 22°12'34"N 114°1528"E
Altitude: 2.4 m Altitude: 58.7m

2.18 &t LiDAR Al £8 AT = (2025 4E)

ZWEMMBH 6 G EREZ LIDAR 45, FEMATHRBKRAAZEANER
WL B BAmh 55 B SO AR 2008 15 km, AT SEIUN F AT 40 2 K7 J HL 3R B
SER I RS SEIT RN, 2025 AEIAIR], WOG TR IA SO AF B A R B S AR A
FRILE, NERREALESLHE S, R TR 1 km R3S R 00
A,

L2025 FE & ReFln bl e T 7 A REIFREUARER, T 7H 20 H
ME I LRI EE B Bt , B 0 T 17:50 & LB (ROkRGE 33 m/s, HLSUE
975 hPa) , LLK 20:15 {EMRE B SR . MG, “Fipmis i gk, T 7 H
21 H AP 7 i NAGERE, J+F 7 A 22 H b sl &&T 7 A 23 HilE
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THHG SRR, MR 2% R 32 21 5 XU 8] & A 9 i 32 5 J2 X 37 1 S 35 2 1]
72 5 5 N [R) AL RFAIL o

(2) %3 LiDAR B2l R S0: & KMy 1A i sl

CNERC-Rail (F#rH0) i—ig8d%. N L R ARIE T —E £
LiDAR NI 248 (WL 2.19) . ZRGTEZEH LIDAR. HIESARG L LI E
RN O H R

5[ 72 2\ LIDAR WM AH L, 43 LIDAR 2GH A HmMylsitt S5 RiEh:, Il
¥ & R SE I R 2 B AR BN A5 VR B M7 B, DT TE 5 XU M) 39 1 SIS0 0 s 4 5 0
RIS S S 2 (AL M. 2025 £ 9 H 23-24 H, fE&XHEnyb fmifie, i
—IE B SR I8 KA T T A s KR BE (R B O A, D3RI T B AN [ X
I U ) 23 1R 0 A RFAE. (L] 2.20) o

IR Y
. X

K12.20 T 2% LIDAR {165 KHEINPD” (Ragasa) i8] Ml it 2 S O 25 2R

34



2025

CNERC-Rail FE R &

2.2.9 BT RESHEE R REER TR F RN -5 A5 E fe s

FEREE IS B A RE T, R RGEHLIT R R TE AT W BR BRI, JE VA SR
TR 2 0F 55 T 285 48] 22 4 S5 IRAR PR RE (R RE MR, i SICI B T8 28 5 1 TR 4 1) B B R it . T4
K, RIBEFHEMER M N TR ROR, 78R TSR I R aF 1@ 1tk 5
ZENEEERRE ), B RE EEEZIREAE, X2 2% TR R A A R,
BETE R eI PEAL S g v SRR TR I A U R
(1) ZTKESHER PR ER TR SR 5 P8 stk

FT Uk, AR T AT ORE SRR E R R RS, B RE S R
58 F R B E R E o B G, SCHBE A N E A A E. BRI S
LRV . W 2.21 PR, IZREER AR R4 E R E KB S A O,
SEREE . T H R BB AARAD AR AR ER DU A0 D AL R R . RGERERE AR 7
BN ERIE T84S (BIRRIE) % BEE o i) B b i sk B gk 47 7081 5 B A 70 i
Horfr, RiE S AL OB 57 B AR A P SRRl I B B ARSI AR R iR
KA HFME SR G T AR5 LHGEACH B — 0 I\ T8 B 2 25 ) bl
5 B o Bk Bl I R DLSE A T AR S AR AR AR B 3 A AR AR
FPo SEILATARSS I U FHAAT S5 B AR AR I E 34k

fEER ARG, AU BEE SURAIR S B E0ER IR E S SRR AT A LR S
UL “THEA” W7 R AR REAERMESE b . AT FERIRAFE T MMSegmentation ~F&
F5E T —FLL Deeplab v3+ JNIEZR. Rl-EVER JIHLEI R REIE A W0 5 o I EL, T
BIRK . RS MARE PS MR 5 BT, RGO, SRR IEER
MSLELEAE, 10 Bl GOR 2 Oy — i 1) B TE AR E SRR R TR, IR I
¥ D R 3 1) DRV 5 B VR N BB TE R 5 0 AR S B Lk ik, B “ Rl AR SO R R
Ch 3 280 2 FRERIR AR ) SRR E AT IR H R 5 € Borir” o BT LA
Bk, A PRI IS B TE e 0 o S R DG SO, e PR
REWS BRI AR & SOF E i FZ TR, AT ST 7] B& 38 3 55 1O 35 2 81 5 2 oy
BrAT5% -
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& Human Inputs Please analyze the provided image to segment defects on the
concrete surface. Estimate the length and width of crack using

a scale of 1 pixel =0.01 mm.

i LLM-Based Agent Gemini !
Tools N LLM * « | Coder _. !
1 E 1
: : Feedback | cpatGPT Claude | Feedback Agent '_._' :
! Functions y !
i APIs N Generate :
i | Object detection i
V| tools, ¥ :
i Segmentation tools Planner -az;n. i
I I Retrieve Agent Execute :
1 A I
MY segmentation
Input image

EonviConv2 : E--F_C_S_o_ft_m_a;.:

i Conv4 Poo]iné ! d

: s T i

i ) Conv3 Conv5s : E :

B 221 FT KBS B BRE R R RGeS

_/\/\__\\—M—_.\_,

Defect type: Crack
Length: 358.25
‘Width: 0.87 mm

Defect type: Crack
Length: 132.24 mm
Width: 0.58 mm

Defect type: Crack
Length: 73.08 mm
Width: 0.29 mm

—_——
Defect type: Crack
Length: 51.91 mm
Width: 0.29 mm

B 2.22 T RIE 5 AR R (1 FlE R e A QR A I 25 2R
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‘radar_damage_detection’, Agent (=0
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_summary L
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Configure the corresponding Al
interface based on the Dify platform

"

Download the corresponding
large language model provider

v

Configure the corresponding API Key

A

Create a new application, perform secondary development of the Large model to
achieve surrounding rock strength prediction, select the Chatflow for secondary development

v

Configure basic settings for the application, such as:Name, Avatar,Basic
functions, Data requirements and other necessary configurations

v

Workflow configuration, including input questions/prompts, supported data types,
model reasoning and iterative refinement, training and validation prompts, etc

v

Model deployment and case testing

End
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BRI IR, DA G A 2540 22 4 AR g 1 3 B A R I [ S o

K 2.65 5HBCEBEE/FITH

NIE, ZERBCERTE, EZRPUECHE S B3 TRESORIT I O A i o)
FULHIBA R (PR IRIE £ R Rt IR, MRS R LIE
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A AN G THUr 2R A S N TR BESOR MK T M A AR AL AL 5 )
MITH o 1ZH0H i 7B R W RORERRRE R L e R R, LI T
G Jm A BIRP R S 2 Wi s . R GUE i oL | I B I =Yk 4 A
TR RO, JHRZARFS UL EACEL, AR o s e B A i E 7, 1E N
N RENZREE Al . AEMLIEAE b, TFA T RE08 I I AR RlE 4t 2 205 25wy i 3 2
AR A NITR AP P28 A% 00 51 B8, 1 B A Gt 015 IR ORI e ROARER A . b4t
AGEFRE G AIS. BOLHIX SR, FBEEZIREER G, Al tREZHS
BIM =#Enf ML & 72 Is BT G, SCR DR IR DL S R IUF 58 IR T 45 30
FLIGIE . %%, RO E AR O g SR T I T, IR YA PR PP Ak T8 R A
VERE, TERSLHEA VR RE /1. ONIREIE S IR AT Bfs e i B 55 b 2 s S Fe it
AR, IR Z PRTHOKTTAME E 22 5N S B

2.2.20 —FhET CFD FIEE Y 3R 3 1 B kg R R EF EES[ 30
= LN Vg

(A)ZE T B B 2 N A5 2R~ ATL ) AR B AT B e 22 I 2% 1K) XTI J A Y = 437 7 E A
1) PINN H)45#)

AR VELH UL B AT 7 BT R A PINN AR (AR G ) 5 TR SR B . i 4 2
TIRE L WIER 5 SR AT DL R R N F T IR0 28 0 2% 1) S A 2K bR E
PINN  C 4 UE B2 —Fh F TSR AP0 S Aoy 75 R iR P 38 0 1 i 5 e e it ) W LT 51 3 )
BAWBARIREN T7E . ERNEEIERT, WHARKZALE PIN g fEdia Tk
EE, @R, PINN B N RE X 772 (PDE) MfEEATIEL. &
X = AR AR B R N S AN 4E - BB Te T (Reynolds—Averaged Navier - Stokes,
RANS) J7HERAAH) PINN /< B 2.66 . PINN B MES 73— A 4 M
%% (Fully Connected Neural Network, FCNN) , F-F#EIAAMALEE (v yz) H5RI
WMANFFE (wvwp) ZEPIBE R Hf, w,v,w 2HFRRE x,y,2z 7R HEE
Gy, p FORETR. £ PINN BrIEIESSy, I\ E 30 BLTE S AT T8 N B RR
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B, 1ZEFE R AR AL IR 48 BN 2R R FE S BEE F . PINN ARG SES 9 ol e 3 2R eR K
Heun

L= Wfo + WbLb + Wde (1)
Hrr,
Ny 4
1 n|2
L= Y If @
fn=1 i=1
1 Nnp 1 Nap
.2 .2
Ly == ) il 7= ) [ri| 3)
nb &= db &
i=1 =1
1 &
12
Lo =5~ |rd| 4)
i3

e ERFKIRAA, Ley Ly 1 Ly 73 RN SIS R . IS A ik 22 DL K
PR R AT BIHR R B we wy, B wy A0SR AH R R TR A R 4. f
N 2,66 HE L MEBITRERKZE; v, rh, A rh 2 5FR Neumann JHF.
Dirichlet K HEIBLI AN RIMIFRZE . N AT F a5 Rk 2 A RC st i
Ny Ngp F1 Ny W45 T8 Neumann 4 545%% . Dirichlet 454 5%2 DA HL
PR 2 I SR . TERE SRR 2 G, BT SR R 22 IR AR SR SV R T LA
A S B0 B I 5 LA

(2 & = &)

[§’|m %>,§v|;) Pl -.]
(Rl Qo e ~]

O Inputs © Outputs @ Automatic differentiation @ Physics information

K 2.66 F T =4 R7 5 RANS B3 PINN ~iz &
2) BN SRR T 1l TR
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T e PINN YN ZRid R rp & BP0 525 B B0 A B 2R T, R — N IR Bt
TRl AN [R5 SR T ) ) SR M o 3 PRI PINN YIZRAISIOE 5 THR AR . %
fifiX— 1, BATR BRSO TR

L = Lg + wyLy + wyLy, + wy, Ly, + wyL, (5)
Hr,
1 &
12
=) ) I (6)
nev, ti=1
1 &
12
L= ) 3 D In 7)
ne
nevy i=1
1 &
12
szﬁzm (8)
ne
new, i=1
1 &
.12
Ly= ) D In ©)
n*
nep, i=1

5 (D) P RGEREEAANE, DA 1R R B0 R B A7 5 2 R
Bl Lg, Ly, Ly, Ly, A1 Lo Forbt, L SREHTE & SCHIF: Ly, Ly, Ly, 205308 53
DE uv,w BEMRKSURIG L, FoR5E p MEREHRIG wy,wy,wy,,wy, N
EIRAH R R I I R Uy, Vi, W, B P IRRE S w,v,w,p AR 24 5
MRS RIS R LM EBIRAE P — Ui . N5 n NTRIES
i AMECRAEERZE, N, ARTUESE n ANOTRRREMR SR, TUEH, EERIA
(K1 PINN HEZEHh, %Sl SO 5 Bl 200 B sk 2 3L b sl (1) A2k
Ly 5 Lgs WTEFTHEHEY dpPINN o, X EesReii dmaid s, AEHMS wv,w,p 5
EAHORHIAR R T . S B A AR AT PT LI I 0 T 5 20 %5458 2R gk AT -6«

ki 17
k] 1
o W=l an
l Uz, T
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Horb, oy B SIS, RO AS R 3503 R 0 8] AL P45 0, 3RoR
O, WAL Up, Fmilghm Brbr i, Ur, FonilZem Ll PINN 25 T
MAE R XFERBOEEWE, ISR —E -5, BAENLLD LIHE PIW
WME S ZHHHE 28K wv,w,p 2 ERENIRZE. NP U] dpPINN BUE 3
B, 25t AR R AR, WniEl 2.67 Fiam. BB, FARTIACEIN T dpPINN ()
TRBREL, fF dpPINN AR — AN MR E I 2 B R A REEAT T o B i gt NP A it A,
TH5 dpPINN fEYIZR s ETRMEIR 52 Hdls 2 ARz, M AD . #iln, 725 2.67
PRt S, PR R IR B w A R AR R 2%, AE B I 2B
Berr, ERHRAE 2N (10) R T iR s B, BLSE “AETT 7 AR TR I G A B T A
o S E (B A TR R BB R SR BB, I LR e 2 I 2% 2 A AT R

-7 ~ PR ~

A A
( dpPINN Training ‘: [ Evaluation Process | [ Weight Assignment |
| | B Pl , 1
1 vy o1 "UT;' - UT(‘||2 1 W = [ k; 1
I | i= (I 57 lming (k; 1
| D vzl Lo i)l
1 | 11 I
1 | High Error . 1 | High Weight . I
I 1 1,1 |
| | 1> I
' | @ |
I 11 1 1 1
! (I (I 1
' S| mii | @
I ™ (I 1
I v I 1! (I 1
I Low Weight - | 1 V' LowError . UV Low Weight - !
\ ! 7\ 1\ !
S e e - - 7’ N e e e e e - / S e e e e - 7’

1 Update I

K] 2.67 dpPINN AL 2 B0 5 H AL il
3) 5 SLIG AR R g5 R

WRTATIR, AWFFLE dpPINN HESLTN, ) FH R i ¥ 0 B TR P20, 0 XU o 22
SR RO B R A AT, . ZEART KB R 25 dpPINN USRI R AL
IR 3 B S IE , XF dpPINN BTN &5 SR A7 S0k . M EUE R I AR E A
PyTorch v1.9.0 A1 NVIDIA A100 EZACH T )T & E 58 Ko
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Ry WHUAYIE R EN 20 HTAE dpPINN YIZRE R PR IR D88, 4
B R AR S BRI OALE R B wy, B Lo P AV, W T — AN AE 64
B R, BEAE 40 ML ITH dpPINN BIRL, RRZE N 48 0T IR ECR A Tanhs
dpPINN HJUIZRR A Adam DALy, EARREONT x 10°, 31 FRWE N3 X 1074, FEAL
FRTF RIS E T 26944 AL, R TR R ZE: A, TEIHE
S A E T 9900 ML, HF IR R AR

FEAREG T, B IRIIZIERAER 2709 0. 318 #0. Firr, £ 53. 6%HIm AT H
BN TR B ZE I RGBSR IS B, HRY) 46, A% [E] TR ZE S 1A AR HR
DUSE e 22 P 2% 2 3L

WET Ak, RS 186 AN, EHCT 93 AMEEEMI AT dpPINN  [JIZk
(. #f y=035m E 214, #f z=001m £ 604, #HH z=010m E 12
AN o 31X 93 ANYNGR B T8 FEECHE F T B S RBUE RE R . BRIZR 2 Ab,
HARM S EHE oS H8dE) F-T30IEFTie it = SV R BTV

FESER dpPINN BEALYNZR)S, 15245 R an &l 2.68 A1l 2.69 Fros, -5 Xl
IR SRR AT TR, o, BESLE, 206 AT 6 R0 h R oR
dpPINN XPIEE & u. ve w BFINEE R, BESDOR A, LOT BRI AZEE
PRI R R S AL B B us vy o w BRI T (A

MEERFTUVE W, REMHTRIER S iR 2 dpPINN BJYIZR, HIRM4Es R
55 SN B A BT R — Sk
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6 x=040m 6 x=0.52m o x=0.56 m
®  measured u — dpPINN () ®  measured 10 — dpPINN (0) ®  measured u — dpPINN ()
8 ®  measured v ==== dpPINN (v) 8 ®  measured v ====dpPINN (v) 8 ®  measured v ==== dpPINN (v)
2 6 ¢ measured w —-—  dpPINN (w) % 6 ¢ measured w —-— dpPINN (w) 2 6 ¢ measured w —-—  dpPINN (w)
= =
E N E,
2 2 2
= =, =,
g2 P g - 2 2
2 9 t-o**‘;f-u.-.:‘tl 2 0 £ o0
2 =2 2
—4 —4
0.00 0.04 008 0.12 0.16 020 024 0.28 0.00 0.04 008 0.12 0.16 020 024 0.28 0.00 0.04 0.08 0.12 0.16 020 024 028
z(m) z(m) z(m)
it x=0.62 m 7 x=0.72m it z=0.17m
®  measured u — dpPINN (1) ®  measured i — dpPINN () e measured u — dpPINN ()
8 ®  measured v ==== dpPINN (v) 8 ®  measured v -==-dpPINN (v) 8 ®  measured v dpPINN (v)
> 6 ¢ measured w —-— dpPINN (w) > 6 4 measured w —-— dpPINN (w) 2 6 ¢ measured w —-— dpPINN (w)
E E E
=
= = = .
. . ! e °
g 2 3 2 g 2
K S 2
2 0 >tk 2 o0 2 0
=2 =2 -2
-4 -4 -4
0.00 004 008 0.2 016 020 024 028 0.00 0.04 008 0.12 0.16 020 024 028 0.40 0.44 048 0.52 0.56 0.60 0.64 0.68 0.72
z(m) z(m) x (m)
10 z=0.19m 0 z=022m 10 z=0.28 m
®  measured u —— dpPINN (u) ®  measured —— dpPINN (u) e  measured u —— dpPINN (u)
8 ®  measured v ====dpPINN (v) 8 ®  measured v ===- dpPINN (v) 8 ®  measured v ===- dpPINN (v)
= 6 ¢ measured w = 6 ¢ measured w - dpPINN (i) = 6 ¢ measured w dpPINN (w)
?: M E oo —oe o ., o E v >+ - -
= 4 < 4 < 4
2 2 2
8 2 8 2 8 12
=} =] =}
- Lo 3y - . -
R s 3 v 2 of EEtRn—gy gy ¥ 2 o0 vy v +
2 %2 2

0.40 044 048 0.52 0.56 0.60 0.64 0.68 0.72
x (m)

Kl 2.68 B y

x=040 m

—4
0.40 0.44 048 0.52 0.56 0.60 0.64 0.68 0.72

x (m)

—4
0.40 0.44 048 0.52 0.56 0.60 0.64 0.68 0.72

x (m)

= 0.35m _E dpPINN Tl £ 2R 5 KU Sl 25 30 L

o @ x=0.52m i x=0.56 m i x=0.62m
®  measured i ® measuredu —— dpPINN () ® measuredu —— dpPINN (u) ® measuredu —— dpPINN (u)
§{ ® measuredv 8{ ® measwredv  ~--- @PINN(v) 8{ ® measuredv  ~--- dHPINN (v) 8{ ® mesuredv === dHPINN (v)
¢ measuredw  ——  PINN (w) ¢ measuredw  —.— dpPINN (w) ¢ measuredw  —— GpPINN (w) ¢ measuredw  —.— PINN (w)
6 Té‘ 6 ’Ew‘ 6 %T 6
4 = 4 = 4 = 4
2 2 2
2 L 22 82
L B i e e 2 0 R e Ul I 20
-2 R -2 -2 -2
-4 -4 -4 -4
019 023 027 031 035 019 023 027 031 035 019 023 027 031 035 019 023 027 031 035
¥ (m) y(m) ¥ (m) y(m)
16 x=0.72m 10 y=030m io y=028m o y=026m
® measuredu  —— dpPINN () ® measuredu  —— dpPINN () ® measuredu —— dpPINN () ® measuwedu —— dpPINN (i)
84 ® mesuredv  ---- dpPINN(¥) 8{ ® measuredv  ---- dpPINN(v) 84 ® measuredv  =--- dpPINN () 8{ ® mesuedv  ---- dpPINN (v)
¢ measwredw  ——  GpPINN (w) ¢ measuredw  —.— GHPINN (w) ¢ measuredw  —.— GHPINN () ¢ measuredw  —.—  GPINN (w)
S 2 6 2 6 2 6
E E e E e® o,
4 &8 - 4 < 4 . - 4 M
. = = . o . . =
24 ° g 2 g 2 g 2
0 2 0 2 o0 ER R S ST AP §
ryw ™
-2 -2 - -2
4 -4 4
019 023 027 031 035 040 048 056 064 072 040 048 056 064 072 040 048 056 064 072
¥ (m) x (m) x (m) x (m)
it y=0.23m it y=0.19 m
®  measured i —— dpPINN (1) ®  measured u —— dpPINN (u)
8{ ® measuredv === dpPINN (v) 84 ® measuredy  --=- dpPINN (v)
¢ measuredw  —.— GPINN (w) ¢ measuredw  —.— dpPINN (w)
Z 6 2 6
B leane o0 o o | E ,les DU
2 2
) g 2
E R 2 2 e S 2 0| ks + "
-2 -2
-4 4
040 048 056 064 072 040 048 056 064 072
x(m) x(m)

2.69 B z=0.10m | dpPINN T4 555 XU Sz 45 5 i 57 b
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(B) T ZREEYIE B M4 55115 B RE I I 7
1) NIF %9k
£ NIF Hykd, ZAREEEEE TSNS (Gaussian Process, GP) £k, 1#
IR R S AT 5 /0 & ORI AR 25 Aok s2 B . BbAh, SindFe £, A1 £ 2l
FonF R BB AR R R, NIF B f, RiEN:
fn(x) = gn(x, fu (%)) (12)

HAy gn ~ GP(fi 10, kn(Cx, fi7 (), (', £ (x)); 08)) o MRERFLEEART EIY GP J5 5
() &t 6, S AT ERREL ky P RA:

kh = khp (x, x'; th) X khf (f*l(x),f*l(x'); ghf) + kha(x, x'; ghé‘) (13)

BEALR VI R BOE A 7 R B, FRAE Ky~ kn, A Ky DHEID ARD AU
(Rasmussen, 2003) o Oy Op, M 6, NESH FF NIF 5L, miR AR
PLEE N AR x DUSAROR L E R AL S 7 (o) HESA 5. Bk, BRI IREER
A N 25 8] 5 2L JE B0 TR A Bk & R AE . 3R (12) AR x 5 f7 () IANEL T E-H,
T 2 1R AR R AR M AR St . AR B ARG . GP BB SRR T i
IMEGT BB BRBIAR (negative log marginal likelihood, NLML) , HJEZA:

1 1 Nng
NLML = EloglKl +EyTK‘1y+7log27T (14)

Hr, K RonBERE, y RonlgGA, ng RoaWANTERIKYERE . BT
IS, RmEREE P BRENRA (., 7 () LRSIl f2an 5 it
B

p(f*h(x*)) = Jp(fh(x*'f*l(x*))lyhr xh'x*)p(f*l(x*))dx* (15)

R DR LAY I SR B AT, X BRI S8R5 Ri% (Monte Carlo) . #E1K
TRIECERAL R, T HOVMABSE AZEAC S bR e GP o[BI, i 36 000 AR M s 4 2
Ao PRI, R R DU ORI AR R B v s AN B GP o (RIS, PRI
JaR AT A E R A B, AR R (16) BEAT SRRy, DOk R R
FERE R 5 B M 55 7%
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2) ZREFERIEIN TIERRE

VE A FE 4 H 1) 2 OR B RE VR 3 B M SRS R R 2, AR AR ™ (5 LA
2.70) :

R 1. fEA PINN BORLA: R B DR LB 1B S KR . fEAh 2 N 28 1) I 2 7

o, RS ] T FR AN AR AR R ZE NI R iR

APR 2. fETFEIN, A PINN S5 R AR R —HIgR4dE, B TICRIEE GP
A Bl /MG (14) BEsE U NLML,  DURARIRER LR oP BB S 4, IR
ZARHEMC IR L P [al AR (1 5 30 S5 R0 T 22

AUR 3. TR ORI BEAEAY (1 i 56 Y00 DA K /b 5 e O 0 P U0 I A, A =K (12)
FosfEREE GP mIABAL, fEmfREE 6P By, R (13) 45 L R 4L,
Hidid Fe MK (14) ) NLML SRR 240

APR 4. R (15) ERRIBRS, S s R B GP B R ME 5 5 % .
PR, AP IR 2 TR AR MEIR IR LR GP [ BEA (1 J5 B3 5 07 %2

Workflow of the multifidelity modeling

1. PINN- bnsed RANS Slmulanon 2. Low-fidelity GP Modeling 3. Multifidelity Modelin ng 4. Monte Carlo Integration
S o o R H Non-Gaussian Posteriors

’ . )\ on of NLML |

/ Goveming '\ /" Boundary ) (| - | Lo vty * High e | | -

\  Equation EE:I . Condition , e L{[L‘] Ob MC Sm.lulanon .

S -~ s =4 e DPErpaIameser timizRtion ;i ‘\ Predictive Mean and Variance

K] 2.70 2R B RIE 1 TAERRE

3) FESRRER SR

ARFBIRIT TR — AE T FESRR BRI Sl ank 2.71 fos . THEIEK 0. 44 m. %R
0.32 m, FEHAMFHAAET —MRIH0.04 m X 0.04 m 77

i 271 fros, sOA ALCTIIREEA T A, AAARDN(0.1000.14) 0 AETHE A M A
VBN LB, AAE R E N 0.535 m/s; IFESAML A NEERD; . T
SR E R FREE L S AR AR A E D, R I g A 5 R T AR D [ A B
ML, s, HAAE T 517 M, HTRERG AR BEESE u M v,
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Y (Unit: m)
0.32
Symmetry boundary
0.04
Initial speed 0.04
boundary A ' Zero-pressure
Wall boundary
Symmetry boundary

) 044 x

K 2.71 “ 4T FEGRI A T A

BRTE, Lol 2 510 1 AMTHAEREER. L) &ERELTIME
AR B, AHTHES REERBENRERELAE, BREESE u 250, BGE
W v N fE 517 DR RN ST, B AT 9 KB ELZ B 36 A4
A R TSR 2 IR, S RARRRS TR 1o AEIEFINGRRT, V5 g/ n]
RE (8 Ik i 38 50 7 i A B3 B

R L T 2 ORI AR v DR R 0 ) AR o

x At (m) 0.000 0.100 0.155 0.200 0.250 0.300 0.350 0.392 0.400

0.200 0.200 0.160 0.160 0.160 0.160 0.160 0.160 0.160

0.240 0.240 0.180 0.200 0.200 0.200 0.200 0.200 0.200

y A%5 (m) 0.280 0.280 0.200 0.240 0.240 0.240 0.240 0.240 0.240
0.320 0.320 0.220 - - 0.280 - 0.280 0.280
- - - - - 0.320 - 0.320 0.320
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Tt 2 W H AR A A nT R R SRl A5 2, AR B
NE R EEREREE SR u. BTENGLHEPFENSIAT v B83E e
D, TRBGH 3 AWINE 5 AN FETOL 2, R0 TURRAS R 7 S P Rk AT R e k)
b, DASEELZ H AR

FERT =R =, YRRM NIF BRIFES S u IR A K & 2 ORI A
M, =FH 2 T [ DO TR PR AR IR AR . 7 1 s A S I 2R 1)
PINN (ZEM)ERIKEN) 5 J7% 2 mAEHIEIIgRERE RN v 58080 PINN; J7% 3 WK
FI CED EORMRORIL SRR . 7% 4 NEURIE PINN, FRR v 5 v A
gdfedr, HAMH NIF 8k, TR 5 N—NEITH 1 PRIUR R 2 2%
(FCNND o NfEFUiH, IXFPSRISAER 2 F1E 7 B 48,

2. UL 2 P AR AL SR

g1 TR 2 T3 TR 4 AR5

PINN+NIF y—embedded PINN+NIF CFD+NIF u v—embedded PINN FCNN

ST ARFF P AFAE L FRAR B ERARIE, A PINN 55 CFD HEZR 4 5l ftdt— 25 i o
A, AT PINN HEZE, HEE S5 —FOIEAME, R2THEim ik
YT XA 108 ANAC AL, B FREC AR A 9892 AN kAN, TEN T EA S
TR AR EXRRID A NRBRI S LR 47 R MU T e — SR R b, 3
SEERAGE 50 MU A, BRI TR BB A 7S 10 R SO 400 . X T CFD
HEZE, AHFACRH B RAE Star COMHRAEINN B13i3%, V1 5380 P 5 A% B e ki
36484 4~. 7E PINN 5 CFD PFPHEZEH, RANS iy IS R FHbRE k- BEAL.

ARV T I F Ry & u WA R 2.72 FioR, IS SRR AT T
o MIXSEHESEL AT LAE M, R 2 RHLEE R, s R e i) 5 i
NG B XA R R BUNEARGR B A, 7% 2 BbG 1ok B i X S
TBNRHE. RIFRH €, RZEEX ARG R FRIIRS BE AT € B oP il . R 3 R, 7% 2
(V1 €, RZEAEFTA T RHRAR, AECT S0 25 AN 8. 8%.
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ERERERZ, SN v [ PINN &40 CFD (ERMRIREL R IE RS, £, =%
FEAIC T 6. 6% XZPRIAEZMEOL FIIANTEFSE, 5 CFD Mk, A v FEH
PINN $4t 7 5 sk BB 4G R . SR, 4Bk = S2illfE BB, PINN (¥ TS fE 2% &
ETWE, MNMSBTE LM €, RER18. 1%, EIE SR ERM bR,

S, NSRS SR A AL M A R R O E A, KON DL B
B, FEMBHRL WFEERRE T 10.2% B—J700, o UIMEERFTE3 & PIW [
g (RI7Z 1. 2 M 4) fETHSEAER B E & T CFD. XJohE/e PINN f 3 gk
2, MRFEREM AT R R B 2.73 #— B ER TRIESE . BRI,
ZOREEBRR (7% 2) WIS RS SR B EHGE CRBmE) HA RIFN—E.
LARE SR RGN ES 0, RET E RV

an onf o e ———
e e oo s preiiion b e i
o] oz o
¥(m)o24 yim)o247 yim)o24 y(m) 024+ y(m) 024
2 020 |
orc I [ A
T o T oh b ow T o a0 e & on o
) =) )
_— g
- it ]
0.2%- | g
y(m)o2s ¥ (m)
02 o]
0.161 0.164 0.16-
v ol om on om B o i
< =
o o 0
oo crred
"

B 272 R ARANR DG X 0 & u BT (B FESR, () sEiess
R CFD) HXRE
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K273 ZOREEBATNER OF% 2) Sa/RREEERA T —F B EHLZ EXTLE

R 3. ANTFL I HE R SRS (P REXS EL

TR 1 TR 2 TR 3 ES. TR 5

4 Wk 18. 1% 8. 8% 15. 4% 15. 5% 29. 1%

IZATI ] (s) 2.8%10' 2.8X10’ 5.4X10’ 2.8%10' 2.1X10'

(OFI I E (5 BARE M 28 BT TR A B 70 A X R F T 51 28 8 BBl S B MRS R e
M

1) FEBA
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FE S B Tt H T Je SEAg i A6 5 XU 6 DA SR BROK B S O AR A O IR HE, X BE
VAT EL S RS S FR I S A, R X 2 BRSBTS
ST, ASCRHABEAS T Bk B s S g . REH A A BIRIE, HUH
PO — PRV Al XUFE TR 2042 LR S i el S 7 vk o AR Dby A s T A 2 i 75
Pl 0 B SRR, 5B DA 3 0 B A Ol ) i2 B T AH ORI T . AN 7R —
HIERTH EESE, AR N091h, Hh b AFIEREE, B h=35mn. N
TEMERIFRET L RN, FIERA R e TR S 285 450 . i
THNVHE BB BRI, A2 J) 38 X 38 ) 17 4k AN 25 503 471 26 A 1] 3 3t 3h 1 4
PR, DRI TR AE ARSI 22 S8 et i b ) 2 R A . il 2.74 o,
VRIS 1/8 JRPBERRY,  DUETE 25K bR AR B SEAS 4 10 RS HE a4 4l s i sl s i
ISR RS 910.28h X 3.40h. NCRIRI AT K IE, MBI 205 22 oL (1) R 5
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Fluid-structure Interaction (FSI) Physical Model
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Chen, Z.W., Guo, Z.H., N1, Y.Q., Guo, Z.J., Wang, T.T., Rui, E.Z., and Zeng, G.Z.
“Parametric investigation of suction actuators on the tunnel wall for alleviating pressure

interactions in high-speed maglev train/tunnel system”, Tunnelling and Underground

Space Technology, Vol. 156, No. 106239 (2025).
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73.

74.

75.

76.
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Hu, F., Gou, H., Yang, H., Yan, H., Ni, Y.Q., and Wang, Y.W. “Automatic PAUT crack
detection and depth identification framework based on inspection robot and deep learning

method”, Journal of Infrastructure Intelligence and Resilience, Vol. 4, No. 1, No. 100113

(2025).
Hao, S., Wang, S.M., Ni, Y.Q., Chen, Z.W., and Adeagbo, M. “Multi-task Gaussian

Processes based transient aerodynamic load reconstruction for maglev vehicle using

acceleration response”, Journal of Sound and Vibration, Vol. 596, No. 118754 (2025).

Chen, R., Lu, Z.R., Su, C., and Ni, Y.Q. “Stochastic optimization of levitation control
system for maglev vehicles subjected to random guideway irregularity”, Journal of Sound

and Vibration, Vol. 594, No. 118682 (2025).
Wang, Q.L., Hu, J.J., Yang, S.H., Dong, Z.K., Deng, X.W., and Xu, Y.X. “Towards

machine learning applications for structural load and power assessment of wind turbine:

An engineering perspective”, Energy Conversion and Management, Vol. 324, No. 119275
(2025).

Wang, Q.L., Ti, Z.L., Yang, S.H., Yang, K., Wang, J.J., and Deng, X.W. “Hierarchical
dynamic wake modeling of wind turbine based on physics-informed generative deep

learning”, Applied Energy, Vol. 378, No. 124812 (2025).

Yang, K., Zhao, Z.X., Deng, X.W., Yang, S.H., Wang, Q.L., Dong, Z.K., and Feng, X.
“Inter-farm wake effect on layout optimization: Case study of standardized two-phase

wind farms”, Advances in Wind Engineering, Vol. 1, No. 2, No. 100021 (2024).

Han, X. L., and Li, Q. S. “Effects of turbulence intensity and integral length scale on wind-
induced vibrations of a three-dimensional aeroelastic square cylinder”, Engineering
Structures, Vol. 322, No. 119095 (2025).

Zhou, H., Luo, T., and Ni, Y.Q. “MS-TFNet: An unsupervised deep learning method for
multi-frequency GPR data fusion in tunnel lining inspection”, 13th International
Workshop on Advanced Ground Penetrating Radar (IWAGPR), Thessaloniki, Greece
(2025).

Bi, J., Zhou, X., Xia, J., Chen, S. and Chan, W. S. “Frequency-Query Enhanced
Electromagnetic Surrogate Modeling with Edge Anti-Aliasing Pixelation for Bandpass

Filter Inverse Design”, in IEEE/MTT-S International Microwave Symposium (IMS), San
Francisco, CA, USA (2025).
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77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Bi, J., Zhou, X., Xia, J., Feng, W., Wang, Y. and Chan, W. S. “Al-Driven Pixelated
Matching Network Design with Automated Impedance Clustering Constraints for Power
Amplifiers”, in IEEE MTT-S International Wireless Symposium (IWS), Xi’an, China
(2025).

Bi, J., Wang, Y., Zhou, X. and Dong, Y. “Topology-Guided Optimization Methodology
for High-Efficiency Power Amplifier Design”, in IEEE International Symposium on
Circuits and Systems (ISCAS), London, United Kingdom (2025).

Bi, J., Huang, Y., Wang, Y., Zhao, R., Zhou, X. and Chan, W. S. “Compact Pixelated
PCB-Based Bandpass Filter”, IEEE Microwave Magazine (2025).

Gong, Y., Liu, Z., Liang, H., Cao, Y., Su, H. and Sun, Y. “Exploring the impacts of
assimilating AMSR2 and GNSS PWYV data on rainfall prediction in South China”,
Atmospheric Research, Vol. 331, p. 108642 (2025).

Xue, D., Xu, Y., Yu, S. and Liu, Z. “Exploring the Effects of Space Weather-Caused
Satellite Navigation Failure on Fuel Consumption and Aircraft Emissions: A Simulated
Study”, Transport Economics and Management, Vol. 3, pp. 391-402 (2025).

Yang, K., Liu, Y., Chen, Y., Liu, Z., Jin, K. and Zhu, Y. “A New Wavelet Transform and
Merging Generative Adversarial Network (WTM-GAN) Model for TEC Spatial
Inpainting”, IEEE Journal of Selected Topics in Applied Earth Observations and Remote
Sensing, Vol. 18, pp. 2053044 (2025).

Zhang, H. and Liu, Z. “4D Aircraft Trajectory Prediction Considering Severe Weather
Effects”, The Aeronautical Journal, accepted (2025).

Xu, J. and Liu, Z. “Machine Learning-driven Retrieval of All-weather Precipitable Water
Vapor From Satellite MODIS Thermal Infrared Observations”, IEEE Transactions on
Geoscience and Remote Sensing, accepted (2025).

Gong, Y. and Liu, Z. “Enhancing the Accuracy of Jason-3 PWV Products Over Coastal
Areas Using the Back Propagation Neural Network”, IEEE Journal of Selected Topics in
Applied Earth Observations and Remote Sensing (JSTARS), accepted (2025).

Xu, J. and Liu, Z. “Development and Validation of Integrated Water Vapor Under
Variable Cloud Conditions Using Sentinel-3 OLCI Near-Infrared Radiance

Measurements”, IEEE Transactions on Geoscience and Remote Sensing, Vol. 63, pp. 1—

14 (2025).
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Zhang, H. and Liu, Z. “Four-Dimensional Aircraft Trajectory Prediction with a Generative
Deep Learning and Clustering Approach”, Journal of Aerospace Information Systems, Vol.

22, No. 2, pp. 90-102 (2025).
Chen, Y., Lan, Z., Liang, S., Fan, L., Zhu, J. and Su, Z.* ‘Realization of spin-locked

acoustic helical Landau levels in both hexagonal and square lattices’, Advanced Science,
12:¢07059 (2025).

Chen, Y., Liang, S., Yang, Y., Liu, S., Lan, Z., Su, Z.* and Zhu, J. ‘Experimental
realization of phoxonic topological insulators’, Materials Today Physics, 57:101844
(2025).

Fan, L., Chen, Y., Zhu, J. and Su, Z.* ‘Multiband large-area ultrasonic energy conveying
and harvesting via a phononic topological heterostructure’, Nano Energy, 145:111433
(2025).

Wang, Q., Duongthipthewa, A., Zhang, R., Liu, X., Zhang, J., Li, X., Su, Z.* and Zhou,
L.-M. ‘Implantable graphene/PVA-coated glass fiber for real-time strain monitoring in

structural batteries under electrochemical cycling and external loading’, Composites Part
A: Applied Science and Manufacturing, 199:109198 (2025).

Chen, Y., Lan, Z., Liang, S., Cheung, S-K., Fan, L., Zhu, J. and Su, Z.* ‘Visualization of
flexible large-area acoustic energy conveying enabled by valley-dependent Landau bulk
modes’, Science China Physics, Mechanics & Astronomy, 68(9):294311 (2025).

Chen, Y., Lan, Z., Fan, L., Liang, S., An, L., Zhu, J. and Su, Z.* ‘Realization of broadband
ultrasonic chiral Landau levels in an elastic metamaterial’, Physical Review B,
111:184303 (2025).

Chen, Y., Yang, Y., Liu, S., Lan, Z., Liang, S., Zhu, J. and Su, Z.* ‘Topology optimization
empowered dual-band second-order photonic topological insulators’, Physical Review
Applied, 23(4):044048 (2025).

Chen, Y., Fan, L., Zhu, J. and Su, Z.* ‘An on-chip second-order elastic topological
insulator for demultiplexing out-of-plane and in-plane corner modes’, Advanced Science,
12(4):2411398 (2025).

Ma, W., Yin, H., Wong, P.J.Y., Wang, D., Sun, Y. and Su, Z.* ‘TripletLoc: one-shot

global localization using semantic triplet in urban environments’, IEEE Robotics and

Automation Letters, 10(2):1569-1576 (2025).
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97. Wang, Q., Ma, M., Duongthipthewa, A., Zhang, W., Lang, Y., Luo, G., Su, Y., Liu, M.,
Zhou, L.-M. and Su, Z.* “Totally-additive-manufacturing”-functionalized carbon fiber-
reinforced polymer composites with an ultrasensitive self-sensing network’, Composites
Part A: Applied Science and Manufacturing, 189:108596 (2025).

98. He, Y., Luo, G., Huang, J., Li, Y., Sohn, H. and Su, Z.* ‘Ultrafast laser-enabled
optoacoustic characterization of three-dimensional, nanoscopic interior features of
microchips’, Ultrasonics, 146:107510 (2025).

99. Ma, M., Gao, H., Guo, X. and Su, Z.* ‘Reconfigurable ultrasound focusing effect through
acoustic barriers’, Ultrasonics, 145:107470 (2025).

100. Zhang, W., Ni, Y.Q., Wang, S.M., Yuan, L., and Hao, S “A novel approach for identifying
rotational stiffness of semirigid joints by physics-informed neural networks”, Journal of
Computing in Civil Engineering, ASCE, Vol. 39, No. 4, Paper No. 04025039. (SCI)
(2025).

101.Qiu, L.S., Ding, S.Q., Ding, Z.H., Qin, H.Y., Wang, X.Y., Zhang, Y.Y., Yang, C., Zhou,
K., Ni, Y.Q., and Han, B.G. “Harnessing LDHs@GO hierarchical nanocomposites for
robust and efficient corrosion protection in sustainable marine concrete

infrastructure”, Advanced Composites and Hybrid Materials, (2025).

2.3.2 FERE

I. Ni, Y.Q. (2025), Keynote speaker: The 2nd International Workshop on Intelligent
Tropical-Storm-Resilient Systems for Coastal Cities (INTACT 2025), Hong Kong, China.

2. Ni, Y.Q. (2025), Keynote speaker: The 11th National Conference on Structural Vibration
Control and Health Monitoring, November 1, 2025, Wuhan University of Technology,
Wuhan, China.

3. Ni, Y.Q. (2025), Keynote speaker: 2025 Greater Bay Area International Rail Transit
Exhibition (GGRTE 2025 GBA), November 21, 2025, Guangzhou, China.

4. Ni, Y.Q. (2025), Keynote speaker: The 1st International Workshop on Scientific Machine
Learning and Large-Language-Model-Enabled Civil Engineering Application
(SMLLM?2026 Working Group), November 24, 2025, Hong Kong, China.

5. Ni, Y.Q. (2025), Keynote speaker: "PolyU Research Pioneers: Fortifying Urban
Resilience Against Extreme Weather", November 27, 2025, Hong Kong, China.
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Ni, Y.Q. (2025), Forum Participant: NSFC-BHKAEC Frontier Academic Forum on
“Wind Energy Ultilisation and Wind Disaster Mitigation”, December 1-3, 2025,
Chongqing, China.

Su, Z.Q. Keynote speaker: Augmenting ultrasound for continuous glucose monitoring via
a wearable acoustically readable microneedle patch (2025 International Conference on
Advanced Materials Technology (ICAMT 2025); 15-16, November 2025; Guangzhou,
P. R. China).

Su, Z.Q. Keynote speaker: The 14th International Conference on Structural Integrity and
Failure (SIF 2025); Presentation title: Optoacoustic characterization of three-dimensional,
nanoscopic interior features of microchips using ultrafast laser; 28-30, May 2025;
Sydney, Australia; Chairs: Wang, C. and Gludovatz, B.

Su, Z.Q. Keynote speaker: The 2025 SPIE Conference on Smart Structures/NDE (Health
Monitoring of Structural and Biological Systems XIX); Presentation title: An annular

photoacoustic tweezer for manipulation of bioparticles, 17-20, March 2025; Vancouver,

Canada; Chairs: Su, Z., Peters, K., Ricci, F. and Rizzo, P.

2.3.3 HEr&W

Member of Scientific Committee of the 13th International Conference on Structural

Dynamics, 27 September — 1 October 2026, Hannover, Germany;

Member of Scientific Committee of the 4th International Conference on Industrial

Aerodynamics, 17-19 October 2025, Qingdao, China;

Member of Scientific Committee of the 13th International Conference on Structural

Health Monitoring of Intelligent Infrastructure, 1-5 September 2025, Graz, Austria;

Member of International Advisory Board of the 9th International Conference on
Structural Engineering, Mechanics and Computation, 1-3 September 2025, Cape Town,

South Africa;

Chairman of the 2nd International Workshop on Intelligent Tropical-storm-resilient

System for Coastal Cities (INTACT 2025), 25-26 August 2025, Hong Kong;

Zhou, H., Luo, T., and Ni, Y.Q. (2025), “MS-TFNet: An unsupervised deep learning

method for multi-frequency GPR data fusion in tunnel lining inspection”, 13th
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10.

11.

12.

13.

14.

International Workshop on Advanced Ground Penetrating Radar (IWAGPR)
Thessaloniki, Greece, 2025.

Ni, Y.-Q., Duan, H.-F., Zhu, S.-Y., Lai, S.-K., Zhai, G.-H., Wang, J.-Y., Ghafoor, 1., and
Lu, B. (2025), “The 2nd International Workshop on Intelligent Tropical-Storm-Resilient
Systems for Coastal Cities (INTACT 2025),” Workshop, August 25-26, 2025, Hong Kong,
China.

Ni, Y.-Q. (2025-2030), “Appointment to Advisory Committee of the Institute for Disaster
Prevention and Mitigation in the Guangdong—Hong Kong—Macao Greater Bay Area
(GDUT),” Appointment, October 2025—October 2030, Guangzhou, China.

Zhou, H. (2025), “An Obstacle Intrusion Detection Method for Complex Environment

Tracks Based on Manifold Regularization,” The 13th International Workshop on Advanced
Ground Penetrating Radar (IWAGPR 2025), July 24, 2025, Thessaloniki, Greece.

Zhou, H. (2025), “MS-TFNET: An Unsupervised Deep Learning Method for Multi-
Frequency GPR Data Fusion in Tunnel Lining Inspection,” The 13th International
Workshop on Advanced Ground Penetrating Radar (IWAGPR 2025), July 24, 2025,

Thessaloniki, Greece.

Zeng, Y.-J. (2025), “Prediction of Urban Wind Speed During Tropical Cyclones Using a
Novel Deep Learning-Based Spatiotemporal Model,” The 13th International Conference
on Structural Health Monitoring of Intelligent Infrastructure (SHMII), September 1-5,
2025, Graz, Austria.

Li, P-L. (2025), “Solving Structural Dynamics with Uncertainty Quantification via
Evidential Neural Operators,” The 13th International Conference on Structural Health

Monitoring of Intelligent Infrastructure (SHMII), September 1-5, 2025, Graz, Austria.

Zhai, G. (2025), “Bidirectional Graphics-Based Digital Twin (BiGBDT): Concept and
Implementation in Post-Earthquake Structural Assessment,” The 5th Digital Twin
International Conference (DigiTwin 2025), October 14—18, 2025, Garmisch-Partenkirchen,

Germany.

Chen, Z.-W. (2025), “Research on Aerodynamic Characteristics and Dynamic Safety of
High Speed Maglev Trains Under Complex Wind Conditions,” The 4th International
Conference on Industrial Aerodynamics (ICIA 2025), October 17-19, 2025, Qingdao,
China.
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19.

20.

21.

22.

23.

24.
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Liu, W.-Q. (2025), “An Obstacle Intrusion Detection Method for Complex Environment
Tracks Based on Manifold Regularization,” The 15th International Workshop on Structural
Health Monitoring (IWSHM), September 911, 2025, Stanford, CA, USA.

Lyu, L. (2025), “Noise Tomography Based Urban Ground Collapse Monitoring Using
Distributed Acoustic Sensing,” The 15th International Workshop on Structural Health
Monitoring (IWSHM), September 9—-11, 2025, Stanford, CA, USA.

Lu, J.-H. (2025), “Kolmogorov—Arnold Network Aided Design of Conch Shell Inspired
Acoustic Metamaterial for Rail Noise Mitigation,” The 15th International Workshop on
Structural Health Monitoring (IWSHM), September 9-11, 2025, Stanford, CA, USA.

Ni, Y.-Q. (2025), “Integrated Air—Space—Ground Monitoring for Typhoon Early Warning
of High Rise Building Clusters in Coastal Cities,” Invited Keynote at the 11th National
Conference on Structural Vibration Control and Health Monitoring, November 1, 2025,

Wuhan, China.

Ni, Y.-Q. (2025), “Al Empowered Rail Transit: A New Paradigm for Talent Development,”
Invited Keynote at the Global Rail Talent Development Forum, GGRTE 2025, November
21, 2025, Guangzhou, China.

Ao, V. W. K. (2025), “Al Driven Railway Technologies: CNERC Rail Research
Achievements,” Merck KGaA and OASES Delegation Meeting, November 21, 2025,
Hong Kong, China.

Ni, Y.-Q., Ao, V. W. K., Hu, Y., Lu, J.-H., and Lu, Y.-H. (2025), “Excellence Award — 2nd
International Innovation Competition on Structural Health Monitoring for Railway
Systems (ECAV Ensemble for Impact Localization and Energy Prediction),” Competition,
November 17, 2025, Singapore.

Ni, Y.-Q. (2025), “A Multi Source Data Driven Intelligent Disaster Mitigation System for
Typhoons and Associated Hazards in Coastal Cities,” Invited Keynote at the NSFC—
BHKAEC Frontier Academic Forum, 2025, Hong Kong, China.

Ding, S.-Q. (2025), “2025 Building Materials Industry Science and Technology Innovation
Conference (Second Prize: Intrinsic Self Sensing Cement Based Composites and Their

Intelligent Structures),” Conference, 2025, Ningbo, China.

Su, Z.-Q. (2025), “Optoacoustics-enabled nondestructive evaluation for turbofan engine
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blades” (Global Power and Propulsion Society (GPPS) Technical Conference Shanghai
2025; 4-6, September, 2025; Shanghai, P. R. China).

2.3.4 EFRRIRLIR
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(B 2.152 1)
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THEFF, BR: B, SEE, 7S TS 21L202310769763.1; HALH :
2024-06-04) (& 2.152 4)

. & [E & F|: Methodology for Vibration and Noise Control Using Modular Rail Particle

Damper in Rail Transit Systems (/& A: Seyed Masoud Sajjadi Alehashem; {7 —i5;
skiE: LRIS: US 12,480,261 B2: ##UH: 2025-11-25) (12,153 /)

IR
1 (R—FZd%, EaEEL, YSComtE-L AR H o478 H N U S 98 91 R 3R R RS
(K 2.153 )

2. i F - HFI P ZESK the Third Place of the Flash Competition at 2025 IEEE MTT-S

International Wireless Symposium (& 2.154)
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3. F#T T -HFFAZESER the First Place in the Student Design Competition on PCB Based
Bandpass Filter at the 2025 International Microwave Symposium (& 2.155)

4. XERYUML, WAREIH L, Bh5a 52 e A ARG R AT SG A5 AR 55 — B A B a5 R (R s
EFR O KPR R (Rl ) (B 2.156)

5. EERMHH 53K [EEE SA HrefioR%E (B 2.157)

6. T EFT LRSI R R FROR 52 (5] 2.158)

7 AR —BBALAIR 2024 FRELHHIHFRFHR (E 2.159)

8. i —F % < 5K Editorial Contribution Award 2025 by Springer Nature Group in

recognition of his outstanding performance as an Associate Editor of Journal of Civil

Structural Health Monitoring (& 2.160)

RE

1 AR—F a2t FEE LR TIZATEE & &1 (ASCE) (& 2.161)

2. FUL UL AR AT H R KA R AT BRAT 2% RRI R A (i —B % - ORI
1%~ TRARREIR ~ BRAREET - DB ET - EIREE - WRREEY - RN -
REEZ) (B 2.162)

3. A5 — I EAR SRR B R P S A R (R D B Gl R S (EIE )

“Outstanding Advisor” 5 (& 2.163)

=
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«» United States Patent
Sajjadi Alehashem et al.

(10 Patent No.:
s) Date of Patent:

US012480261B2

US 12,480,261 B2
Nov. 25, 2025

(54 METHODOLOGY FOR VIBRATION AND
NOISE ROL USING MODULAR RAIL
ICLE DAMPER IN RAIL TRANSIT
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2 Iaventors: Seyed Masoud Sajjadi Alehashem.
Shearhen (CN):
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o) Prior Publication Data
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TOP 1
PATENTS FILING AWARD

This certificate is presented to

Prof. NI Yiqing §

in grateful appreciation and recognition of

the valuable contribution in

|
|
|
intellectual property protection ‘
[N ‘

|

Prof. Ch\i'is(opher Chao

Vice President (Research and Innovation)

R U R
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Editor of Distinction
) ) Awards2025

SPRINGER NATURE
=k Editorial
— Contribution
< | Award2025

This award is presented to
Yi-Qing Ni

Journal of Civil Structural Health

Monitoring

ﬂ_,J_ May 2025
Ritu Dhand Oste

Ol Schentific Officer,

Spr e Nature
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2.160 {R— EZ %3k Editorial Contribution Award 2025 by Springer Nature Group in
recognition of his outstanding performance as an Associate Editor of Journal of Civil

Structural Health Monitoring
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Certificate of Outstanding Advisor

This Certificate is Awarded to

Yiging Ni

In Recognition of Outstanding Contribution as a Instructor 5
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2" Intemational Innovation Competition on Structural Health
Monitoring for Railway System
o
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2.3.5 ZEARHALFRIA

1 A% —iE5##% 81T Journal of Infrastructure Intelligence and Resilience X & 3% (Publisher:
Elsevier)

2 R—VE#IZIEAT Intelligent Transportation Infrastructure ¥4 F-4% (Publisher: Oxford
University Press)

3 fii—I& 7 HAE Structural Control and Health Monitoring 2# K 34 (Publisher: Wiley
& Hindawi Partnership)

4 i — & ZL % 11T Journal of Vibration and Control *% AR F %% (Publisher: SAGE
Publications)

5 i —J8E# AL Journal of Civil Structural Health Monitoring & 3 % (Publisher:
Springer)

6 fR—IE#FIE1T IEEE Std 3352-2025 — IEEE Standard for Test Specification of Short
Primary Maglev Vehicles 7%

7 A — i R 1 AT “Technical Specification for Intelligent Nondestructive Testing of
Building Enclosure Systems” (Code: T/CECS 1884-2025)3: £t % A\

I A ESE & E a2 AT E 7 Bkt B AR ] b dl 32 K5 N e B SN

9 {—JE# AT Author of Technical requirements of noise reduction ring for urban rail
transit vehicles F-E LA

10 158 — & #(#% 2 /L International Journal of Railway Research Jii 7] (Publisher: Iran
University of Science and Technology Press)

11 i — 5 # 42 $H1% Journal of Intelligent Manufacturing and Special Equipment Jii 7]
(Publisher: Emerald Publishing)

12 {55 #BI% AT Engineering Structures 4% (Publisher: Elsevier)

13 15— 3% 84T Smart Structures and Systems: An International Journal 445 (Publisher:
Techno-Press)

14 i —iE # /L Advances in Structural Engineering: An International Journal %%
(Publisher: SAGE Publications)

15 15— #3284 Advanced Steel Construction: An International Journal 4w (Publisher:

The Hong Kong Institute of Steel Construction)
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16

17

18
19
20

21
22

23

24
25

26

27
28
29
30
31
32
33

34
35

{7 —I5#FZ 84T Structural Monitoring and Maintenance: An International Journal %%
(Publisher: Techno-Press)
{5 — & 2 #% $8 /E Transportation Safety and Environment %% (Publisher: Oxford

University Press)

15— #I% 91T Advances in Bridge Engineering 4% (Publisher: Springer Nature Group)
55 #IZ 41T Journal of Railway Science and Technology %% (Publisher: KeAi)
15— 3% \i% ScholarGPS Lifetime Highly Ranked Scholars 4K E 0.05% iR}
KA H

5 — I ZUR AT 2R bR 2 S PR RV X 877 9 ik o A 5 o ' 10 23 DR 2 1
RANMEZFZ AT Advances in Structural Engineering 2% (Publisher: SAGE Publications
Inc)

RAAMEZ 2 $H1T: International Journal of Smart and Nano Materials 4% (Publisher:
TAYLOR & FRANCIS LTD)

T AR A% 454T Journal of Ultrasonics 324 (Publisher: Elsevier)

I3 AX PR 2L $2 1AL Structural Health Monitoring: An International Journal &l 3= %
(Publisher: SAGE Publications Inc)

L AFAE - 454T Journal of Vibration Engineering & Technologies Hl|Zf#H (Publisher:
Springer)

FL £ 1 1-481T: International Journal of Dynamics and Control 4% (Publisher: Springer)
] 20 58 F % AHAT Processes 4% (Publisher: MDPI)

X E X7 1T GPS Solutions 4 (Publisher: Springer)

X E X FZ AT Satellite Navigation 2% (Publisher: Springer Open)

A B #$Z 44T Cleaner Materials F- 4 (Publisher: Elsevier)

B ##%484F Journal of Cleaner Production %% (Publisher: Elsevier)

% B ##%484F Journal of Transportation Engineering, Part B: Pavements 44 (Publisher:
ASCE)

A H AT Journal of Materials in Civil Engineering %% (Publisher: ASCE)

% H#H #ZH/F Road Materials and Pavement Design % %5 (Publisher: TAYLOR &
FRANCIS LTD)
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¥ H ##% 1T Transportation Research Part D: Transport and Environment % 45
(Publisher: Elsevier)

% H A% T International Journal of Transportation Science and Technology %%
(Publisher: Elsevier)

B R 0L ACM Computing Surveys 2% (Publisher: Association for Computing
Machinery)

WK AR /L ACM Transactions on Cyber-Physical Systems % % (Publisher:
Association for Computing Machinery)

B i R 207 $H/T ACM Transactions on Sensor Networks 2% (Publisher: Association for
Computing Machinery)

W R AP HAE Chinese Journal of Electronics #%H (Publisher: Chinese Institute of
Electronics)

B i R 212 HH/T. Peer-to-Peer Networking and Applications 4w (Publisher: Springer)
% F 3% 04T Journal of Sound and Vibration | 34w (Publisher: Elsevier)

R A 3% $84T: Journal of the Acoustical Society of America ] 3= % (Publisher: Acoustical
Society of America)

A ##% $94T: Structural Health Monitoring: An International Journal | 34 (Publisher:
Publisher: SAGE Publications Inc)

A 2452 54T Nonlinear Dynamics &l 3% (Publisher: Springer)

T Z 1 £ F IEEE Std 3351-2025 — IEEE Standard for Levitation System of
Electromagnetic Suspension-type Maglev Vehicles -2

DX FH L AE AT 408 T 2030 5 240 FH P M A R R - B RN

XI| 3 5 18 - #84T: IEEE Transactions on Instrumentation and Measurement %% (Publisher:
IEEE)

X3 #5181 44T Journal of Central South University 2% — Jii &5 %-4% 2% (Publisher: Springer)
XS F5 18 - #54T Advances in Wind Engineering 75 4-4% 25 (Publisher: KeAi)

ABES ATt RS @ is i K2 (WTC) 3 — s 3 28 i S PUIE Tl R HE IS 8L R
G ) IEHFRIEIZ R TR TN IEEARZ RS FFR N,

#5181 FH/T Advances in Wind Engineering 7 4w 2 (Publisher: KeAi)

T 5% L H/E Communications Engineering %% )4 2 % (Publisher: Nature Portfolio)
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o) - , el DEFARTMEN | O
II)(|;||P+II4:2N}§;\‘K](QTI(§IW Hees ("II\?;I \w: F‘\\'IR(\\'MF\T‘\I ENGINEERING
f’}i&ﬂ{!_i;?:&_‘ . — AR TRR

IWOBA 2025

The 1st International Workshop on
Bayesian Approach in Civil Engineering

The Ist International Workshop on

Bayesian Approach in Civil Engineering

Hong Kong, China

10 January to 12 January 2025

K 3.5 & Jm [ bR oK T2 DL 3 5 58T & (TWOBA 2025)

K 3.7 IWOBA 2025 /NATHE IR
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95 15 Jm [E bR B AT 2 (IWSHM) T 2025 4E 9 A 9 HE 11 H#EEHE
INFIAE JE M T HHAR K 225847 . X —BESIE R T AL 5K, LRk Al SR A&
MEARRIRG K XSRS M BOFE P T BN T 0% E A1 & 2R 5
BB RN 7Y RS ZR SN E T —F B ER TR A YL il
SVERRE T SR IR E N IX — St RLAS S TR, 1207 R T AR
G5 5 458 A e T G b ik P 52 2% L S PR3 v B RS A0 N ARCAS W 1 v A 1

THE HONG KONG
POLY TECHNIC UNIVERSITY
| TR

An Obstacle Intrusion Detection Method for Complex

Environment Tracks Based on Manifold Regularization

Reporter: Dr. Wen-Qiang Liu

K 3.14 X SCoRiE eSS 15 | IWSHM 1EH S

B RSB IE T EUOY CiH o0Ai 27 S AT SRS 1 W 7 V2 A i AR B0 0 T b T 33 s M
Y BRI IZBEFEUER] 1 A RIPR B 75 Kt 2 AT Ve Z BB R AT R I T AT 1, v T
RERE R Il i b 2 1) R R Sk A 1t 7 i B U SR 3L 17 T SRR SR 0045 2

Noise Tomography Based Urban Ground /| g
Collapse Monitoring Using Distributed A 'y IR 2
Acoustic Sensing | ke

Presenter: LYU Liang
Supervisor : Prof. Ni Yiging

Email: 23123354r@connect.polyu.hk
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e

s WEMERES
1 "Keysight 001" DC Bias Option 1
2 "Keysight 16089A" Test Fixture A 1
3 "Keysight 16089B" Test Fixture B 1
4 "Keysight BV0014B" Software 1
5 "Keysight E4980A" LCR Meter 1
6 Annual Software Maintenance Package (ASMP) for 2 years 1
7 Annual Support Package (ASP) for 2 years 1
8 M3704B six-axis force sensor at nacelle-tower connection 1
9 M3815E2 six-axis force sensor at tower-platform connection 1
10 Provision of foreign object intrusion monitoring system test in rail transit 1
11 Sofware License fee 5
12 "Campbell / CR1000Xe" wind speed and pressure monitoring system 1
13 "In-situ High-tech / CIS-JH-4.0-F" Plasma Joule Heating System and Material |
Processing System
14 "ZY-DMSIC-01" deformation monitoring system based on inertial camera |
vision
15 “ITS p2+ Electrical Impedance Tomography system with phantom tank 1
16 deformation monitoring system based on inertial camera vision 1
17 FORMLABS FORM 4L 3D printer for fabricating precise acoustic and |
mechanical metamaterial samples
18 Hong Kong Rail Transport Safety Meteorological Warning System 1
19 In-Situ High-Tech CIS-JH3.3-P Joule heating device 1
20 Meadowlark Optics SDM19x12-500-700 sptial light modulator 1
21 MSK-SFM-18 ball mill 1
22 SC-F-1L" Mixed Mill Machine" 1
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23 The Siemens SEM2E01 Volume Sound Source Test System 1

24 WaterLinked DVL AS50 doppler velocity log with mounting bracket 1

25 Supply of ANSYS Academic Research CFD (5 Tasks) and ANSYS Academic |
Research HPC Workgroup 128 (Annual Lease 11/2/2025)

2% Supply of ANSYS Academic Research CFD (5 Tasks) and ANSYS Academic 3
Research HPC Workgroup 128 (Annual Lease 17/11/2025)

27 AMN segmented platform of Spar-Type wind turbine (Spar S3ERFE) 3

28 NEWPORT 1374523, S-2000A-428 four S-2000 standard vibration isolators 3

29 Pre-tests of phased array control system 1
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HEHEXXSES FEERXAAR

HONG KONG OBSERVATORY Director of the Hong Kong Observatory

Our Ref: HKOG 1/50/41
11 August 2025

Ir Prof. Yi-Qing NI

Chair Professor of Smart Structures and Rail Transit
Department of Civil and Environmental Engineering
The Hong Kong Polytechnic University

Kowloon, Hong Kong, China

Dear Ir Professor Yi-Qing Ni's Team of The Hong Kong Polytechnic University,

Acknowledge Letter

On behalf of the Hong Kong Observatory, we would like to express our sincere
appreciation to Prof. Yi-Qing Ni and his team for their continued provision of data from the
Hong Kong LIDAR network monitoring system, which was designed and installed by your
team (Annex).

Since the commencement of its operation, the Observatory has issued three
No. 8 or higher tropical cyclone warning signals—for Yagi, Toraji, and Wipha. Qver the past
year, your system has delivered timely and invaluable data, including wind profiles,
wind direction, turbulence intensity, pressure, temperature and humidity.

These high-quality datasets have greatly enhanced our capability to analyze the
structure and evolution of typhoons, and to conduct three-dimensional observations of the
urban boundary layer wind fields across Hong Kong.

Yours sincerely,

(Dr P W Chan)
Director of the Hong Kong Observatory

BB - BRIBHBO Innovate with Science * Serve with Heart

FRNMAMNIN134AK @ +85229268221 BS  dhko@hko.gov.hk 3 hiweather Bl S#ERX&HKO

134A Nathan Road,
Kowloon, Hong Kong B +85227216557 @ hho.govhk @ FEBRXAHKO [©) hk.observatory
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National Rail Transit Electrification and Automation
Engineering Technology Research Center
(Hong Kong Branch)
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