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Study on Inspection and Evaluation Method for
Lock-up Device
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Abstract

This study utilizes existing Lock-up Device (LUD) on railway bridges as case studies, focuses on
inspections and structural health evaluation for devices. LUDs or STUs (Shock Transmission Units) connect
girders and piers to provide additional strength to resist seismic forces on bridges.

This system temporarily “lock™ super-structure and sub-structure of bridge under earthquakes, or other
fast-acting loads, while permitting slow movements such as thermal expansion and contraction. Currently,
there are no specific standards, guidelines, or criteria for visual inspection items. Therefore, this study aims to
evaluate LUD performance to verify its functionality and ensure the safety of bridges

The D.E.R.U. method is widely used in visual inspection, and it is also the most common approach for
the bridge inspection. Take the method as a reference, standard inspection forms for LUD are created that
include checklist for anomalies, measurement of the pin-to-pin distance, and photographic documentation.
Inspection items or checklist includes cylinder, bracket, fixture, and bolt. If any leakage of hydraulic oil is
found, samples are collected and analyzed to the basic characteristics of a substance.

A systematic preliminary safety inspection procedure is established in this study, and if conditions
allow, new techniques, such as intelligent monitoring, real-time image recognition, can be utilized, the safety
inspection procedure can be more accurate in the future.

Keywords: Lock-up device; Inspection; Evaluation method
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Impacts of Spatial Planning Implementation on

Rail Transit Infrastructure and Countermeasures
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Abstract

Upon approval of a rail transit infrastructure project by the Executive Yuan, land use rezoning and
acquisition must be addressed before construction begins. With the anticipated announcement of the
National Land Functional Zoning Maps on April 30, 2025, the Spatial Planning System is expected to be
fully implemented. All non-urban land, excluding areas already under urban planning, will be subject to the
land use control regulations under the Spatial Plan Act, which will replace the Regional Plan Act. To support
this transition, the central authority has issued the Regulations on Land Use Control under the Spatial Plan
Act, which categorize land use activities into three levels: Exempt from Consent, Subject to Consent, and
Subject to Use Permit. Zoning changes are restricted and may not be made solely for development purposes.
Transitional provisions also protect legally buildable land and approved development projects, as defined in
the Regulations on Land Use Control under the Spatial Plan Act and the Use Permit Procedure Regulations
under the Spatial Plan Act.

This paper reviews current and upcoming land use and permitting regulations amid reforms to the
national land use control system, and examines application procedures during and after the transition. Ralil
transit infrastructure projects within urban planning areas are subject to the Urban Planning Act; projects
within national parks are governed by the National Park Act; and all other areas fall under the jurisdiction of
the Spatial Plan Act. Under this framework, linear infrastructure is exempt from area thresholds. Non-linear
facilities under 660 m? do not require consent and may proceed under general building regulations. Land
uses exceeding 2 hectares in Conservation or Agricultural Zones, or 5 hectares in Urban-Rural Zones, require
a Use Permit; smaller uses require prior consent. Applications for land use for rail transit infrastructure will
follow these rules to ensure smooth permitting and land conversion.

Keywords:The Spatial Planning Act; Rail Transit Infrastructure; Land Functional Zoning
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Discussion on The Advantages of A New
Generation of Hybrid (Water and Inert Gas)
Fire Extinguishing Systems and Its Application
in Lithium Battery Cabinets
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Abstract

In order to improve the problem of smoke and dust generated by the operation of clean agent
extinguishing systems escaping everywhere and having poor block and control effects, a new hybrid(water
and inert gas) fire extinguishing systems has recently been developed. This article explains the origin of the
system development, the main equipment and system components, the system startup process and control
logic, and then uses a cable burning fire extinguishing test to examine its fire-extinguishing effectiveness.

This article continues to explore the causes for temperature out of control, temperature rise risks,
composition of hazardous gases derived from combustion, combustion chain reactions and other
characteristics of lithium battery cabinets used on energy storage systems, in accordance to evaluate the
applicability of environmentally friendly fire extinguishing systems such as clean agent extinguishing system,
water mist extinguishing system, and hybrid(water and inert gas) fire extinguishing systems. Among them, the
hybrid(water and inert gas) fire extinguishing systems relies on the dual fire extinguishing effect of nitrogen
and ultra-fine water mist, and allows the suitable opening of the fire extinguishing space, which is its greatest
competitive advantage.

Keywords: Hybrid (water and inert gas) fire extinguishing systems; Water mist extinguishing system; Clean
agent extinguishing systems; Lithium-ion battery; Lithium battery cabinet
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Comparison of New and Traditional Image
Segmentation Techniques for Extracting
Building Footprints from Satellite Imagery
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MREET  FRBEBZZERERBEE Mask R-CNN FrZEENA) LOD-1 EH#RERE: 2 RED EEMRE »
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MAEEE R - 1,400 T AR ZEMERERZLEY o

BT | RE0E  BERE - BYREE « Mask R-CNN

Abstract

The concept of using image segmentation to extract various features from remote sensing imagery has
been in practice for many years. However, with the rapid development of deep learning in recent years, it has
brought a completely new perspective to the field of image segmentation. This study focuses on extracting
building footprints from high-resolution satellite images and compares two mainstream image segmentation
techniques, one from the past and one from the present. These techniques are the traditional multiresolution
segmentation method, commonly used in the past, and the current deep learning model, Mask R-CNN, to
investigate the differences between the two methods in extracting LOD-1 building footprints.

The results show that the deep learning model, Mask R-CNN, which is the newer approach, produces
better results in extracting LOD-1 building footprints compared to the multiresolution segmentation method,
with significant differences. Based on these findings, Mask R-CNN was practically applied to extract building
footprints in metropolitan areas across 1,400 square kilometers, including Vientiane (Laos), Ho Chi Minh City
(Vietnam), Phnom Penh (Cambodia), and Yangon (Myanmar).

Keywords: Image segmentation; Satellite imagery; Building footprints; Mask R-CNN

[N}

w

il T2 A ik B SR FE A0 IE IS & Senior Researcher, Disaster Prevention Technology Research Center, Sinotech
Engineering Consultants, Inc.

Bl TR AR LG S RHE I FE thu O BITSE B Associate Researcher, Disaster Prevention Technology Research Center, Sinotech
Engineering Consultants, Inc.

r B T A R Dk B3 S R HE A 5 v RS VS 43 BT #EAE R Chief of Natural Disaster Risk Analysis Group, Disaster Prevention
Technology Research Center, Sinotech Engineering Consultants, Inc.

P IR B2 TRE TSR h o0 B AHAH B BE BT 9% B Assistant Researcher, Information Division, Agriculture Engineering Research
Center

El




Bl PHET2 - 16881 - 2025578 - PP. E1-E10
—| http://www.sinotech.org.tw/journal/

_A‘ﬁfj‘

5218 57 BB B & s 4 E R JEH &
2 HA RS A hAG T e, K S (E
BhhyAEN S ENMEER - ERE R EEN
HI—E R -

TEBREE BB AR RIS KL AT » Bk EeBsrdl
MM HET G - B EAERL - RIEERAE
FETCRATERIINT: - R GrEr o Bl —
@SRV - 20kE 1 B[R 58 A DSM (Digital Surface
Model) H#ETAGTENZ R » — RS * fisets
e B R —EME SR L% » S LEYI R s
DUEATIRAEIER - AR A Sk at
Fire B EE (Spectral Difference Segmentation) N
% R & 43 #)7% (Multiresolution Segmentation) ~ ¥#f
LR /3E: (Contrast Split Segmentation) ™ 437K %8
53E17% (Watershed Segmentation) & » HhDIZ R
JESTENER AR -

L)

1 DSMETTRGDEIMR

% RE Sy EREAEER G FRIRERRERE - als
Y% (2010) ~ PREEEEE (2018) MEFIZ RUES>
ENEAET THE R AE FIRE 5 Rejaur % (2008) ~ &
BAff (2015) FERIZ RS EREN 1325008
Rafael 5 (2022) FERIZ RIS EREETHEBRE
&l ; Belgiu 5% (2014) - El-naggar (2018) Hilfif
Fi% R 5y B A& B8 A TREYIREEN -

E2

PRI > ST e B 4T DU PR R
BeflrRsdzg R - Ol B BT AR BEA AN E]
HUETE - FIHERE R EEEN G EEITRE
VIZEHL » %0 TR B RS #E % (Convolutional
Neural Network * CNN) By ZL B o DL CNN By £k
B P 28 ey 25 T ik XK ECH RO M —
53 RG] (Object Detection) ~ FBE 5> El

( Semantic Segmentation) Hi B {143 #| (Instance
Segmentation) AU - I H B B EZ B
HETE SR8 L 25 Al 8 7 B+ [RIIRR B g {1 {1 72
T £ B35k 138 5% (Bounding Box ) SeJEH - H
HORHEIEHE T2 B Sy E A
Faster R-CNN * YOLO % - fEE T B8
HRE BT o JE S E R RE B IR A &
3 i REEHE S - BAUEERE 53 BRI FCN ~ U-Net
%o TEMEIE G2 H] - Sel/H ERE (2
FRE S AL E - SEHE RS HEE T T T 0 H (He
F02017) - HRAJEEE - BBk B EE
B3 #El (He 5 » 2017; Zhao %, 2018) » HEE Ky
A EMEREITBIT O - IS R R HE R [ A8
J58 » BT 1] 43 F] 5 7 A5 Mask R-CNN ~ SOLO
& o

A FH % B 2 8 5 17 58 W 5 6 o B B IR P e
1Z » Al Kleebauer % (2023) FIIFHERELER %
T fig iy B & W52 18 EZEHUK G RE » £ 89285

(2019) FJH Mask R-CNN Al 53 FE 4 A #5272
s A EL - A B 22 RS 1 TR Y
HRFRY SE LRI - FEEL Faster R-CNN S5 AR
RS E T ERIFEK 5 BRILELSE (2022)
A SPOT6/7 i 2 #2 Gt ERI R NDVI AL -
F&HC Faster R-CNN PREEELEHETT AR AR - K5
FET]3E 92.2% s B2 EF (2023 ) FIIJH Mask R-CNN
FERC I A 52 16 PRARENT S RS AR R Sl Al Hu 5%

(2019) ~Lv % (2020) -~ Ohleyer (2018)



http://www.sinotech.org.tw/journal/

PEITHE - 8516880 - 20254 7H - PP. E1-E10 lEi
—

Stiller £ (2019) RIIF|H Mask R-CNN f* & Hl52
1 FEEHUEY) -

R AEE T 3K+ TR 2 — I YL Y i
J& » BAnE BB G I STRERE - ORISR ER
A E B EREAY Mask-R-CNN FHEFTHIE,

L WESET i

(—) AR

5 B AR R A i 0 A SR AR oy PR ik
i > ORI E B a2 AR PR ST - 38
B =7+ (Bangkok) ETTHIEE o AL &2 HIHIEL
W Ry 3 B - RS 10 PO E - AlE 2 sz
WEEHTR - 1B EARESETTL > £
T P SR e R EEAR A EE 5 5 2 IR R A
T RMESN - HABZ Ty ~ (AR IO R ]
B 5 3 AR R 2 R T 2R PSS AR (1
iE 3 B A e i ] P L A R BRRE U - DARE
TRATANBREY Mask R-CNN HAY H 2 #2RE# R %
AU TR D AR -

I

il

(Z) Pleiades BIE &G RETTEE R

AWFLHEHZ Pleiades 2 8#2150F 2016 4F 12
H 18 HHa#k ~ 0.5 SR g 2 taRgdi{t (Pan-
Sharpening) % ik fes » AR G
B~ NIR B - MFIH R B NIR 3 B it 4= 5 RE1L
B 4 $5 4 (Normalized Difference Vegetation
Index * NDVI) fEE&AEMHH] A7 H8 ¥ IR iR 2
% DSM - iif¢ DSM fiT4: DEM (Digital Elevation
Model) ~ ¥ RS (Object Height Model
OHM * OHM = DSM - DEM) ~ [E&f 4% iE
BER o bslifir A k) SRR IR AR S R
A EEIIRGH -

(c) EI3AHE (2 FHRE)
2 E2FAHE (10 FHRE)

[k

E3



=1 PHET2 - 16881 - 2025578 - PP. E1-E10
—| http://www.sinotech.org.tw/journal/

(=) HHEEH

i ERHE Y ER A ST T - 6 R AR E S
Pleiades # £ 5214 » FIFI A L7 #84g5 LOD-1 &
VGRS - 7Y 10 -5 & BELHIGAE Py 2L A 8 11,982
YRR - A0 3 AR - YRR R A ME
FAR AR » IR — 2 R {E Ry Mask-R-CNN
A -

e

(c) I5E (265)
B3 tEEREYEmE

S
E3 A

(M) SREAEE

B Ry — R B — T hi s - BRI L
& (Bottom-up) HY 5 7T & 1% 5 ff (Region-
merging ) Fflir » MKIERE (Scale) ~BAtAELIZAR -
ZAHEREN DR E R GG HATBIT - Arid
REZHEASEEEN RS LR - oE e
ABHERE IR/ ~ BN RIERE » HAE
A AERER PRI AE RS - W&l
SREPMEETK « BB A h W 1 7R (Benz
552004 5 = 2015) -

Ah = Wegior Bheoror + Wshapeﬂhshape ( 1 )

Weaior € [(};1:]-Wsnape €[0,1,] . wWeoior + Wenape = 1

Aot w BAEE B A AR FTEHE 2 S5
3 RFG -

. F;

mergeimerge

(2)

A Rgppor = E’L wy
= (Manj1Oionj1 + NanjzOianjz /

A N Fofli 2 B BB RER 5w, T i E B
ZREEE 5 Ny RPINE G BFRZARTTHREL S 1, B
Mo PRI 1 B 2 2 BOTHRE S o, Tl
i R B PR E 2=

ARgpape = Weampt B compe + (1- Weompt J Bhsmoon ( 3 )

HH Ahy,,. & YRI5 (Smoothness ) Bl
A (Compactness) FTA&EEK » 43 51 LEL Ah,,,
B ARy 29715 » ATEHE 4 B2 5 K%

Lner
— ge
Ahgmooth = Nmerge b -
merge
N lobﬁ_l_n _ Lobjz (4)
PR bobj1 L Bobjz
Ah — IE1*1'1:31'"9'.9
compt — ‘merge \/— -
Nmerge
lonj1 Lonjz
(nobjlm-l-n‘ob)?m (5 )



DUEZS i R R 5 b R B FHER
§ o

A TE 2% RS A2 @Y o3 Bk e AR
ST AT B BIEE R G~ B~ NIR &
OHM - BT RE S EIFRHRE 2 FH2H
BEREZE - BRAEE (B0 1 0 wy,,.)
R EREE (I 3 i w,,,) @ HPRERE
SRR SE Him fy B

RIZEHUERY R Y - HOFE A ~ GERE - &oE
#NDVI ~ B E R (L2 FmaER) ETE
B o EERTR . Hofh b > ARV = 9 & 34
SRES Fym ~ -~ R &Y - BERAREREE
SY R EEITR G E - & g EY - 6
Fi OHM #1T43E » REEZ 853515 90 ~ 50 ;5 K
M EYIKI{E OHM AN 5 — R — 1R o3 HI s
W IES 2 H (R~ G~ B NIR) HEFFE]
REZH 5 70 5 55IRK T T 265 fB 4 Y B — fig
YN FEK  BERS MG T ] -
e L A 0 RS 2 BT 0 & - RE2 R
200 o bl 28RS S TS RE2
B R s PR A

PERTFE - §5168H7 - 20256E7H - PP. E1-E10
http://www.sinotech.org.tw/journal/

=

(%) Mask R-CNN

A& 4 7 » Mask-R-CNN 5685 FPN (Feature
Pyramid Network ) ZEHUR 52452 F5#E (Feature
Map) °* FF H RPN (Region Proposal Network )
LA Region Proposal 7EF7 & - ARAY) » Sl
B4 H Fr 7E /9 ROI (Region of Interest) ° 1% #& HI|
FH Rol Align i ROI £ 57 38 _L 1T R MR
BUEE - ST RS R EUE AL - i a Lt
R EUE A T E R/ NS R ] (Aligned Feature
Map) - 5 L4 FRE T DLYE HE st s Ly ALY ROI
R AE T i - &R -

Rol Align Z BWTRIE 73 R 7332 » —3Z 52
ATV - 20 4 75 N E SRR 0 E A
#J& (Fully Connection Layer) 437l %38 FUAE A7
BT Y P E SR
£ (Bounding Box) K ¥l (Class) ; Rol Align
KBNS —a PR EEER . WE 4451
E&SE AT~ » EZEEFEH FCN (Fully Convolution
Network ) /2 &Y (3 E (Mask) -« ASCERAEAE
17531 - RIZ2 Bk R A BB M 2 Wi EE (4
YiimlEs ) &kt -

FPN

In: Image

Out: Feature Ma

Object Detection

RPN
In: Feature Map
Qut: ROI

|

Out: Aligned Feature M

v
ROI Align
In: Feature Map, ROI

B

Mask Generation

..........................................................................................................

Bounding Box Regression
In: Aligned Feature Map
Out: Bounding Box

)|

Classification
In: Aligned Feature Map
Out: Class

FCN
In: Aligned Feature Map
Out: Mask

|

|

4
f Bounding Box ,‘

4 Mask R-CNN ZBt&

E5




Bl PHET2 - 16881 - 2025578 - PP. E1-E10
—| http://www.sinotech.org.tw/journal/

AWFFEfF F Mask R-CNN » £% F &2 5216 057 B¢
HRG B NIR } OHM - B,z % RN &5
EREAHIA] - BAUGNBRTTTH - E e 10 SN Bt
HEREB FH 5K OHM » Hr 9 SEHARMK
509 FEABLLB] - KFRYINK 256 X 256 R %
YJF (Image Chip) A& 5 Fi7R - 38 652 Y]
i 80 % F Byl (Training) ~ 20 % F Ry Bass

(Validation) ° H gk 1 22 BEAYEER - HI5MEL
SRR 10 S5 2 LR Wt il [ 19 W A5 =
Y VRGBS AR Y
R o BRI ARG Y o 22| - 22K
(Learning Rate ) 3% ks HEi{EAL ~ BT (Epoch )
F5 90 ~ #EX R (Batch Size) B2 o Ll 4y)
Fr RY e 22Ok AT S L BREEZ B -

5 FlfkA®EAR (555)

=~ WigeR

73 B 2 RUEE 53 &7k ~ Mask R-CNN AR Z
YR ANE 6 ~ & 9 s - w5 LA E L
s E R YIRS - WIS T S E R G
AR L A2 -

e T I - AN 6 Fros o REYEs - AR
B L HEREE R R 52 e e 22 (RS S Ry
iy - HARMRREA AR R 25 ~ 15 - EHTAT
Y AR U SRR B PR - 2 R AR
S @Y Ry b - SR IR i
MG ik < PREEHIGR AR Y 5 1T Mask-R-

CNN Z¥yii 0 Bl st ECE R R RO - R 2 rhiy
EAREEERETR > (B B YA ey -
{HEE RS R IATALE -

W 5 e
(a) BIEEE

i .. ]
(d) thE&ER
6 ZF1AREEYERE (359)



http://www.sinotech.org.tw/journal/

PEITHE - 8516880 - 20254 7H - PP. E1-E10 lEi
—

(a) BERE (a) BERE

(d) HEEH
7 B2 AREEYmE (§52) 8 £ 3AIR=EYEmE (&65)

E7



I PETIE - 16887 - 2025578 - PP. E1-E10
http://www.sinotech.org.tw/journal/

—

(a) BIEZRH

(d) HEEHR
9 HIARBRIEMEED®wE (55 )

Hhos BT G T - A8 7 R 0 % RS E
A R YRR T B AR o B
EEFE 5 Mask-R-CNN FH¥fFemE -

e A P AR T T - AnfE 8 PR - RS

E8

BEE R EYRE it - HA @GO
JSC Ry — SE YRR 1B D » A S 43 1 e A0
T~ BREEAH LAY 5 Mask-R-CNN AT ZEHLZ 7
Wyt R RS o3 A » B BHEAE -
T2 5 A TE A 9 Frs - 2 R4y Elvk
L i Yim I e - HAA TSR s oy
FEVIFDL » A B3R M 3R A e 22 %) 5 Mask-R-
CNN P22 TS g b i R e 040 S AL ET I -
ELEREYISIUSA A - (HRRgERI R -
B bl P 52 5 ORI TR E P BRSO » IRAE
1E 10U (Intersection Over Union) > 0.5 & & ¥
& ZREALBIEKETE TP (True Positive)
FP (False Positive) ~ FN (False Negative)
Precision * Recall » F1 Score 55 Rl Z G EEaAZ -
Hrh 10U Ryt R 28 1y 0 B st E 2R ARy
FBLLH] 20X 6 7R 5 TP Rz YY) 5
Bt L ZORNMEE R - H 10U 85 0.5 5 FP &R
e 2 S S i G A s JEL R v ST SR S R 2
Yiw/ER 3 PN R E ZR A2V - HARR
A2 EFE S R VIR R 5 Precision RAFTZL
AR ET 1 2/ LLI B it B R E A
&8y A1 7 FR ¢ B Precision BN - FRoRA
T2 2% W FE IV AR P R Y + Recall HIIZ2 3R
~E %D LRI E B R R - 20X 8
Fii7R » & Recall #NEf » RIRARZIEZIENH
IEYIRED o F1 Score Rl Ry 5 RS AL FEAT -
HFy Precision Fll Recall FYEAFI-S » 40X 9 P -

__ Areaof Overlap

10U = = rea of Union (6)
Precision = T:fFP (7)
Recall = TPT+PFN (8)
F1 Score = 2 x —odsionxRecal (9)

Precision+Recall



FERE 3 AT - 2 RUEE - BE4 RIBER T 10
WHAHE (& 11,982 EEYRE ) & 1¥HA
B (& 1,260 EEYERE ) 1A BRI TR
f& %+ 1fii Mask R-CNN & i FJ 1 57 05 2 BL i
ERHEI TR B - I 1 S A E R AR
‘= F)FIHBR Mask R-CNN A5 HY 57 45 32 A A 31T
AU E &R+ LUK EZ Mask R-CNN & SR 9 2
T o REE S ATECRANZ | AR RS EIE
R 10 Fe 1 SEJ5 08 B L & R LRGBS L3
A8 o T EERESHEA Y 1 SEG A st H & R L
SR E] T > Mask R-CNN 5 JE K5 S R 5 (B X %
N 43 E(3% 0 H Precision ~ Recall ~ F1 Score f§
FEA>RAETSE 0.72 ~ 0.70 ~ 0.71 © i) 2 R 8 43 #llik
Precision * Recall » F1 Score A543 Af#EH 0.11 »
0.15~ 0.13 » K5 A X KAER FP » FN Bl&= K
Mask R-CNN % -

=1 FERE (I0U>05)

Wit ZRESHE  |Mask RONN

HEER 10 km’ 1 km’
TP* 2,040 187 877
Fp* 13,861 1,488 348
FN* 9,942 1,073 383

Precision 0.13 0.11 0.72
Recall 0.17 0.15 0.70

F1 Score 0.15 0.13 0.71

* o BN R B

P~ e SO TS

AWgeLl & B R R - Dls i B 2 52
{6 A i S0 R R AR > LA 2 RO T st
X BAEZ ET B BIEA A LOD-1 29
JERZEHNAY A S o A B LR LRI AT IR o Al
B4R

E9

PEI T2 - 5516888 - 2025578 - PP. E1-E10
http://www.sinotech.org.tw/journal/

=

(—) &R EE » 2 RS ERERBEERE
R B i3 BRI R
I 25 P o B BB R0 B R - ke R
L EREC EE - RO FEREEE
HIWEREE - 25 RBES3 B L R R S # T8k
B o
(=) HARMIEZENE ~ ERm AT - 12
2 5 — B B 15 AU Mask R-CNN 2
Precision ~ Recall ~ F1 Score ¥5 & 43 !l Ky
0.72 > 0.70 ~ 0.71 » % RES> &5 Al EH
0.11 > 0.15 > 0.13 » /1 Mask R-CNN Z<HY
[ LOD-1 ZEim s 2 RS B EE
HED IR -
(=) & Mask R-CNN < Hy Y 22177 iy [ e st 25
HHEGED - BfFHEESE - HilmE iR Bl
FEERR - BNV A5 2 RileR - Bt
VIR A - KR 2 BRI
PR+ e DAZE s kA BT R Ok 5 Bhh B
HRE ©
AR OB EH R R —KE ~
P — iR ~ BRI —8 ~ il —{)
HeER e - 3£ 1,400 VA B2 BV
ZEHY > BRI 10 ~ & 11 AR o

()

10 RE—KIZEYREB (RERNER)




=1 PHET2 - 16881 - 2025578 - PP. E1-E10
http://www.sinotech.org.tw/journal/

—

11 RS (REEE )

AT SRR T Tk AT T e v B TR i 1 2
ek ~ RERSCHIR - AR GETE T Z T B
FELE—DFERE -

S

Belgiu, M., Dragut, L. (2014). Comparing supervised and
unsupervised multiresolution segmentation approaches for
extracting buildings from very high resolution imagery.
ISPRS Journal of Photogrammetry and Remote Sensing,
Volume 96, Pages 67-75, ISSN 0924-2716.

Benz, U. C., Hofmann, P., Willhauck, G., Lingenfelder, I.,
Heynen, M. (2004). Multi-resolution, object-oriented fuzzy
analysis of remote sensing data for GIS-ready information,
ISPRS Journal of Photogrammetry and Remote Sensing,
Volume 58, Issues 3—4, Pages 239-258, ISSN 0924-2716.

El-naggar, A. M. (2018). Determination of optimum
segmentation parameter values for extracting building from
remote sensing images. Alexandria Engineering Journal,
Volume 57, Issue 4, Pages 3089-3097, ISSN 1110-0168.

He, K., Gkioxari, G., Dolldr, P., Girshick, R. (2017). Mask
r-cnn. In Proceedings of the IEEE international conference
on computer vision, Pages 2961-2969.

Hu, Y., Guo, F. (2019). Automatic Building Extraction
Based on High Resolution Aerial Images. In 2019 3rd
International Conference on Electronic Information
Technology and Computer Engineering (EITCE), Pages
1017-1020, IEEE.

E10

Kleebauer M., Marz C., Reudenbach C., Braun M. (2023).
Multi-Resolution Segmentation of Solar Photovoltaic
Systems Using Deep Learning. Remote Sensing.
15(24):5687.

Lv, B., Peng, L., Wu, T., Chen, R. (2020). Research on Urban
Building Extraction Method Based on Deep Learning
Convolutional Neural Network. In IOP Conference Series:
Earth and Environmental Science (Vol. 502, No. 1, p.
012022). IOP Publishing.

Ohleyer, S. (2018). Building segmentation on satellite
images. Web: https://project.inria.fr/aerialimagelabeling/
files/2018/01/fp_ohleyer compressed.pdf.

Rafael, J. L., Aguilar, M. A., Ladisa, C., Aguilar, F.J.,
Nemmaoui, A. (2022). Multiresolution Segmentation for
Extracting Plastic Greenhouses From Deimos-2 Imagery,
ISPRS Annals of the Photogrammetry, Remote Sensing
and Spatial Information Sciences, Volume V-2-2022 XXIV
ISPRS Congress, 611 June 2022, Nice, France.

Rejaur R, M., Saha, S. K. (2008). Multi-resolution
segmentation for object-based classification and accuracy
assessment of land use/land cover classification using
remotely sensed data. Journal of the Indian Society of
Remote Sensing, 36, 189-201.

Stiller, D., Stark, T., Wurm, M., Dech, S., Taubenbock, H.
(2019). Large-scale building extraction in very high-
resolution aerial imagery using Mask R-CNN. In 2019
Joint Urban Remote Sensing Event (JURSE), 1-4, IEEE.

Zhao, K., Kang, J., Jung, J., Sohn, G. (2018). Building
Extraction From Satellite Images Using Mask R-CNN
With Building Boundary Regularization. In CVPR
Workshops.

FEFIZE ~ fRESC s BEME - RFAR - IR - MR
fLEE - (S (2019) - FIH Mask R-CNN =3
SIFAZERAR G R R - SGE R 0 R 19 B 2 2R
103-118 F »

EE (2015) - Pt B oA BT E RIS - St 35 70
MW - BEEYIZERIENIZE 17 (4) 1 307-320
FRREER ~ SREIN ~ $5ECA (2018) » AWM A AT
AR A R ~ A ENE— Dls T B s it Ry )

K L OREFERER - 49 (2) 1 98-109 ©

PRILRE ~ RBHEM ~ TR THF ~ ARRR (2022) - FIIFIEREEER
RS HE T T S B AR R - Rk LR
FREMR 5 S3 1 1 0534 F -

AL MERED ~ PR - MRET - TR (2010) - ¥
B ) 53 17 5 R ME R H&E W44 2 o7 W R i i B
TERME A - MU RGERIERT] - 55 15 % > 38 1> 28
29-49 H -

RIBKG > &R~ TEE - MEE (2023) - FIRIZREEES
EREA] Mask R-CNN J#8 65 18 A S o 2 BT - i
W REHERT] - 55 28 4 » 25 3 1] » 28 195-208 H »



PEITFE - 5168H8 - 2025578 - PP. F1-F9 !Ei
—

http://www.sinotech.org.tw/journal/

HI3]

GRS B Tk iR st B 1 g B B AR
Application of Deep Learning Methods for
Wide-area Automated Landslide Detection
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Abstract

Landslide investigations are crucial for planning and implementing slope stabilization projects. Recent
advances in remote sensing technologies have enabled effective detection and study of landslides in remote
mountainous areas that were previously inaccessible. While traditional manual interpretation of satellite
imagery was labor-intensive and time-consuming, the emergence of machine learning and deep learning
has made automated analysis possible. These techniques can process remote sensing imagery—including
satellite and aerial photographs—enabling real-time, wide-area landslide detection for disaster risk reduction.

The key advantage of remote sensing imagery lies in its spatial information, enabling integration and
analysis across multiple data layers. Previous studies have reduced false positives by combining visual
imagery with topographic data. However, landslides are irregular natural phenomena shaped by local
geological and topographic conditions, leading to regional variations that might affect model performance.
This study addresses these spatial differences and improves model performance through a deep learning—
based approach, combining imagery and slope data with a zonal training strategy.

Keywords: Deep learning; CNN; Landslide detection
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MaaS BRI FH IR N TR
Exploring Stakeholder Needs in the MaaS

Ecosystem

#1473 Chung-Wei Hu' BR15 % Yi-Chen Chen® 7k#» 2 Ho-Sheng Chang’

wm R

EFK » ZBTTEIRRTS (Mobility as a Service, MaaS ) EfAZ B BARISREATEEE - A5 MaaS 5
R[EiemER BB E RS A - MRRBAREKEREE B RN ARREERE  FRTCTESTRERR
728 - 21F92IPI (door-to-door) BRFIFHIEBIL « BEXS(FEERIEA MaaS IRIFEAE RS - FMEEE
MaaS £RERPERFIERMARA » LEEH MaaS RIFNVEEL « HEPRKEZRBRATKERMIZE &
R KIBARTS 3 A R AR AR R M TRREER A © IREURIK MaaS ZEIRMERIRS S -

RAtiF © XBITENARFE (Mobility as a Service, MaaS) 3Bk IERE « FIERIRAT RO

Abstract

In recent years, Mobility as a Service (MaaS) has emerged as a major trend in transportation service
development across many countries. As MaaS encompasses a wide range of aspects and is continually being
promoted in various cities globally, a key issue is how related services can meet sustainable development
goals. This has also given rise to numerous application and research topics, such as the optimization of door-
to-door services, the promotion of cross-industry collaboration, and the expansion of the MaaS user base.
This study defines the primary stakeholders within the MaaS ecosystem and focuses on the establishment,
promotion, and sustainable development phases of Maa$S services, along with their respective demands and
concerns. Finally, issues are categorized based on their service development stage and areas of concern,

providing a reference for future MaaS establishment and promotion strategies.

Keywords: Mobility as a Service (MaaS); Sustainable Transportation Development; Stakeholder Needs

Analysis
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Abstract

The Taichung International Convention and Exhibition Center is a primary initiative planned by the Taichung
City Government within the Shuinan Economic and Trade Park. This project aims to utilize the exhibition
platform to promote Taichung's six key industries on an international scale, thereby enhancing the city's tourism,
accommodation, catering, and transportation sectors. By capitalizing on exhibition business opportunities, Taichung
City seeks to boost its international visibility and core competitiveness.

Although the design competition was not conducted as an international bid, the Taichung City Government
encouraged the participation of internationally renowned architects to design a world-class convention and
exhibition center. The design team invited AXS SATOW, the designer of the Tokyo International Exhibition Center,
to participate. Their design features curved roof trusses and space trusses inspired by the image of a large tree
gateway, positioned at the northern end of Central Park. This distinctive and unique design is anticipated to become
a future landmark. The entrance on the north side of the Economic and Trade Park symbolizes a portal, serving as a
significant venue for public interaction, relaxation, and activities.

While the uniquely shaped curved roof trusses and space trusses secured the bid for the architects, the
construction team's primary challenge was to implement these imaginative designs on site. This article details
the origins and engineering of the Taichung International Convention and Exhibition Center, focusing on the
characteristics and engineering design, as well as the construction planning and key points of the curved roof
trusses and space trusses. It also discusses the difficulties encountered during construction and how the
construction team overcame them. By documenting the project's details and lessons learned, we hope to provide
valuable insights for future projects facing similar construction challenges. This will enable better planning and the
realization of architectural visions, ensuring that great buildings continue to enhance human life.

Keywords: Curved roof trusses; Space trusses; Custom-shaped steel structures; Taichung International
Convention and Exhibition Center
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A Brief Discussion of the Potential Risk Factors
Associated with Marine Geological Investigations
at Offshore Wind Power Sites in Taiwan

#¥&# Cheng-Ching Su' 3k1§#9 Po-Hsiang Chang”  ¥f 3 4% Hua-Jueng Chiou’
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Abstract

Since the Bureau of Energy, Ministry of Economic Affairs announced “Directions of the Application for Offshore
Wind Power Planning Zone” in 2015 and released basic environmental information about 36 offshore wind power
potential sites, the total development potential has been estimated at approximately 23 GW, attracting active
participation from both domestic and international developers. According to the regulations, if multiple applications
are submitted for the same site, priority is given to the one that first obtains Environmental Impact Assessment (EIA)
approval. However, the environmental data for most sites in the Taiwan Strait is generally insufficient, particularly
regarding soil, geology, topography, and other related information. Therefore, the timely and high-quality completion
of marine geological (including geophysical) investigation to obtain essential in-situ data and parameters for the EIA,
as well as for subsequent design and construction, is a key issue in offshore wind power farm development.

This article is based on previous practical experience and maritime cases to analyze potential risk factors
in marine geological investigation, intending to prevent equipment damage, personal injury, and project delays,
thereby reducing overall development costs.

Keywords: Offshore Wind Power; Marine Geological Investigation; Risk Factor

" o TR AR A B R T B AETR TR ESHE Deputy Manager, Department of Power and Energy Engineering, Sinotech Engineering
Consults, Ltd.

* o T REIEERT 2N F] 3 T B RETR T RS T 25582 Project Manager, Department of Power and Energy Engineering, Sinotech Engineering
Consults, Ltd

* chBR T REREERT A 17 T B AE TR T RE S A Associate Vice President, Department of Power and Energy Engineering, Sinotech Engineering
Consults, Ltd

I1




=1 PETI2 - 21685 - 2025578 - PP. 11-110
—| http://www.sinotech.org.tw/journal/

—a
—

=1

_A‘—ﬁ-fj

EEPYTS I 36 s B AR I Sk A &
g - R EL S A S B L BN R ER S B G
LRFZ5E - S ALURKER L - IERURHEE
o IXIbE o KL - BT i A A AR B
Ja\g K] - BT Ry 2 G ISR RO g SR 00 - L Ah - 220
RFRAT CRALS M E AR R, - PR G
Sl it B AR TAREG ] - KBt - SRR R A
] R B R AL T -

BT~ R RIREEIA T » il Se SR8
i i T e B A R B A A i - 2
AlE B\ R A T 2R O R iR - 2R R AR
REE W e s gt B F A - B AERR
T BB TR AR LR T - H
W B RAEIRIEIESE » LA » Covid-19 FEIHHAAY
FHERE B - IRITESE N BR TAERE ) » 35
LAREBAERREST N - MR EA B
HRERE T B R o

KBt » SRRy - fiekdt B A T (L /HE
THI 5 I P R A ft JR B K] 7~ » PRENGE & HYTH
PARIFEAHE I - A REREPRIESENBAET TAITESEA

BI%E -

T~ RS R A LA

B E AN TFEEHEEEZ - K8
UK A~ ISEER YRR - LUK
A3 TR A B ER S (R S AR e de B s -
2023) -

(—) BEKRZREE

T K R 2 5 R R A O e
B YR BT - AET A E (7K <10m)
i FH B I B8 (SBES) - fEBER M (K

12

B >10m) HIBEAZ &5 (MBES) - R
T RbRIE IR T IS BT L KR BT ERLAL
LB H AR S B B Sk g R P R B RE B L r
@B EIEDBEIE K ~ RIRESER SR

EIRT - 8RR KR AR EHE
PR B - ST B AT S BER KB
TESERIHEE | < BUE » DAME RS SR A HERE T AT
CIEE

() BRI ERED
Yk s ER P R R B A R fif (R F s A R 0
I B TR ~ R AR B B B PREDRGIR
TSR FER T S50 B S ~ TR L
B JE e HACP o ATE I EE R - DUE R EER R
JIRSHH B R UE R ARG T 2 IR -

1. {l3FE IR A (Side Scan Sonar, SSS)

FRHH 100 kHz B3 = Al AE =R 2 i B R
it 1T 27 AR IR - DERE R -
A s T TR PR S & R e A o) - IR ]
PRI IR ISR - RIGVIREWRAE - Bk
Y FIRE ~ GRS MRt SRR EF 2
T2 -

2. [EEZIEIFA (Sub-Bottom Profile, SBP)

FRHEE S M (Sub-Bottom Profiler) FEiHI
TBIRZR G R R g B - DIJRE VIR e Kool -
—fis AT FEAT B UG PR T PRI 20m I Y0RE g A5 A K
B BIERREYER 2B ()i e N R
FERNH KA E s M )~ IR R G E B
HER M (ANERRE ~ ) - DURIRIRERE Z
& Ve B B IR BRI SR - FE ST R
JEREHI 2 - AIE Roig 18 B8 v A 88 o0 A
BRI L3 G 2% -

S PR o B A A A AR 7 IR - R



EE BRI RE R G - EITERUK
ch E AR ATRE S S P e s P S AT B A

3. B J3%AI (Magnetic Survey )

IR BRI R T T2 B e K%
T ERGEYE - RIECEE R 8 (Magnetometer )
EHRIR RGBT E - FORE R R R
AT LRI R R R ) SR I+ AT HY
18407 S RERII 53 AT i & I R R R R PR it
P HE— SRS OUK T Y R
BIAE IR ERYE AR ~ DUEOR BT (Unexploded

Paran
Ordnance ) & -

4. ERCAIED

05 e AT 5 g T R 28 B S W A
ey o Horr - E T iR G KRR
I (Sparker Source) » TRl 2 ¥ IR T ZEE A
200 m WIEYYIRE MG HEE R E 5 T2 S0E SO R
HIEE FRAEEETR (Air Gun) - BEHEHIZEYFIR N
BRI 200 ~ 800 m DL 1) BRI RIHIE IS - BB
T PR o i e RS R R 1 AR DR
b B H S R (AR ~ 73 Bk SEEH ) -
T g RLE I S St R o 1+ B SRRV EREE
JeARFI AT - A (ATE ~ I R
DURFF R E RS (Ae KBRS SRR ) %
AE Ry RS SSE  B R 1 A~ EEREER ST At T
FEHMERE -

(=) Rt Ti2sAEE AR
Rt A% R o e s 0 A o L T T
SCHE A TR (7 A R A R R s 1] P ot g 2 8
‘X (BEmE - L8 FREER I EER
) - DUERERERGET B AT kg - EBLTAE
TH H ARG B S AR B ~ Bt B == P
% o PERRANTEIE ML DI 25 B AL ri it

13

hERTF2 - §168HA - 20255 7H - PP. 11-110
http://www.sinotech.org.tw/journal/

=

i TRAEEER - 0 R L
SMERRRBRS ~ BT 40T T 2 B TR
BB B IRAES - W TR M
B -

1. i B SEPREARUER

Tt B SR E S P o RSB PR B H ~ B
B RS BB R i - T A H o LAF A B
H o A REMERIE L% » SemiB iR LI RGN -
DUB R B B S a A s By i
(1) TEFas#EE

WRIBIK BRI S Bl o 32 T3 - SRAARIA]
fis fi e il 2L AT SEERESE - B0 » JKER/NR 5m
B B A AR IS SRS G TR ER I
5 5 WY B KEE <25m i 0 RIERA A HE 2
HAXEEHETT K >25m g - ER TIEL
A SRATREMETT - WoE B B ERERL
Sife (Differential Global Positioning System » fijf
DGPS) MEFTHMHEL ~ E AL » SETRVESEIRF 6 A
fir 8l 8 € A7 A #% (Dynamic Positioning System °
{578 DP) » AR TR - MECREEERFLAL
R S B R AR R s i < AR T
2016)
(2) Hukk

TR IR T U R B FOIR 8% (Intact
Samples) * BRAIR T JERAESL - FTAS GBS
BRI - MBS P FLACER - CPT HERTARL
HEEN - DURJERBE ~ R N R s 1
FEARE T LR T - DIRIGRAS SR A a3
T g YR AR R R ENRE R
TREME 228 o HUEE 7 20 A e IBe =g e ~
B AR S TS -

A = R E (O ST T B
A FUHURAE T vl Bl S AR ME B AGABE (SPT) 1Y
B AR RS » TR A A BRI R e D U 28

e s
HIR ,




=1 PETI2 - 21685 - 2025578 - PP. 11-110
—| http://www.sinotech.org.tw/journal/

(Geo-vibro corer) ([&] 1) ~ BEJJHUESS (Gravity
Corer) ~ 75ZEHUEEZS (Piston Corer) 55 @ ERE
(Z0PVCHE) H|H NREWIK » HEAIIEY
HRETTHUEE 5 IR R DA SEEUEE 25 (Grab
Sampler ) BARHAUERZS (Suction Sampler) %
HAZEIHUR RS BRARIARERL) (REY) -

R - 8

2. IR EEs -

BRI & B SRR T AR HE AR (SPT)
gb - EISEE AGEE (CPT) ~ E=UEWEEs: (PS
Suspension Logging) ~ TH#EEHT (BvEE) 3
B el L B st o

(1) BEEAHRE (SPT » Standard Penetration
Test)

Rk (£ < 25m) » BoE E A
S THYE SEERAEE TAF - @RS 1.5m #E1T
— Kk o EEAEIUS B E IR - RE
Ba== oMk il LS 1322 8 - AL - BistEEE R
HUfSG 2 BEHEE A SPT-N fH » PR Ryiisds L 3%%
B ~ i@ H A BRI 2B 5 - IR HEAL
TSP GG S AR R A Ly B

(2) E#E AHEE (CPT > Cone Penetration Test )

KRS (£ < 25m) @ IEEBEFA

e EIT A B R EAGES /KRR R & I
(#7> 25m) {HERBEEREE T KEEEIT - R IR

14

[El$E B A i EE (Seabed CPT) -+ HHAY FELHE
FHR 8 B8 FHER A 5 AR /ZKEEEREE (£ > 25m)

HERBR PR BT K Ry » B ARy T FL=CE]
#EE AEE (Down-hole CPT) (ZE2) - KH
ATHC SRR LRt B SRR HL T R
PR RS SR A - #EH AR TS 2 EAE -

FLHE $fE S FHHU (Tip Resistance, qc) ~ il 2 JBE $2
77 (Sleeve Friction, fs) Eif[.fR 7K EX (Pore Water
Pressure, u) % » A HEAL 3 2 BaGETT 1

2 EHBEAMER

(3) #EVERIGAEE (PS Suspension Logging )
FE B T A S B S LU 52 AR A R AL
WHETT » Tl RiABma i 4 2 - W & e 1L
WEASRENRREWR » DI E LA R
17ikEs - 5B H A9 = 2000E 1 g AU BhRESE AR
0 HE i B9 BT TG (Vs) ~ BRJJ3GHE (Vp)
Bttt Cv ) oo fhAh - IR 0] B & 3 8 FLHY
BT GETT N FLEEHIENESE (Downhole Seismic
Test) ; sRER[EISEE AGEE (CPT) & » HEITE
PEE AEMEESE (Seismic Cone Penetration Test *
SCPT) -



(4) L3g2fAHM (2MFE) BB
Sl L 2 B H T BV - R
VB A R L B E 255

=~ iR R A 1 S B D

gl St B A A S o A 0 R LB T

W B F e JE o W T L B B AR I 2R B 5

SRR E - BHMESERCREE L 2 M A A L AT

W2 5 IR I\ R B i A i iR ~ A8

AN F M - AT RER R B SR TR B R

AT+ ST s B A SR 2 T B e A e SR
HERREME o REMIRRIIATE

(—) EEERE

EZ2 18 T I T T i ek it B A A (SR - 1 2R
MRS BB B P2 R Bl 2 4 - BRERE
=S g P N b )Y PSRk
JE ~ G ~ FIES YRR~ IREE B L
B S S -

1. RALERE

4 10 HERE 4 H - 2RI RIETE
s IBREBRIG R RS A B H G [ BRI S
I+ AEEOERR B RGN ~ YRR - B
B A E SRR P R R - (Rt - AR
S B ERAT IR - R ROEE R SR L S IR T -
1 K THARS KA R B EAM (RS - RIRRR AR
KR TEHANFIEML - MECRR AR 4 -

2. BeR

[ 1958 42 2020 4F » PHALA P REA 4 T4
R 25.43 HBE R (AfE 3a) » HpSEEEAE
#73.23 S 882 (40kE 3b) - BEEREIEATE

PEITFE - 85168H] - 2025578 - PP. 11-110 !Ei
—

http://www.sinotech.org.tw/journal/

SHEI10H 17 AE 9 ANWREERRS (20
4) o e JEE AR B B - R REE A AN B R
g’Lﬁ*i‘Eg » Ryiig EAESEAYER BRI T - (K] eE
%Tmﬁﬁ%ﬁf’ﬁ%‘éjﬁﬂii&ﬁ% ° e JEE 1
i[5 58 aE R - HIBREIRE
T%i{ﬁ ' ET@/ MRS -

3. B ARz JElE

JE [ ARG P i B 38 LA gt B R A S
ok R o AL BT ZRRETE - REE
HIE AR EERIBUR rTSE 1t - MfrfRse 1t T~
IRNErRES ESE REIERAERE T - WInfESE R - It
b > sREGE S SR AR BRI MR IUR R -
ER= PN e

noo;
wo0)
mo0
.00/

gg 1500

s.00/ |

| | i | |
1980 1965 1970 1973 1980 1983 1990 1999 000 o0 M0 XIS X0

L]
(a) 1958 ~ 2020 &£ 1 AE 12 Bdt K E# T E6 815 M8
EERE (RIRFS 25.43 @)

.00

500 alln 0 y |
300

2L H

(b) 1958 ~ 2020 £ 1 )ﬂi 12 BAt X xAmEREEE
=EREE (=IRF1H3.231@)

‘ I

20(1'} 2005 mlﬂ 2015 292!:

. B
2

(https://www.cwa.gov.tw/V8/C/K/Encyclopedia/climate/
climate5_list.html#climate5-02)

B 3 1958 ~ 2020 Fradt K FReE S il K iR= 2 e
JEEIE




=1 PETI2 - 21685 - 2025578 - PP. 11-110
—| http://www.sinotech.org.tw/journal/

1.24
14
0.8

& os
0.4

1
0.8
| 0.7
2 0.4
. 0.2
=1 0.1
NI L B B B B B e

0.2
1A ZA 34 4R 5A 6N TH BRM OA 1OA 1K 12A

(https://www.cwa.gov.tw/V8/C/K/Encyclopedia/climate/
climate5_list.html#climate5-01)

4 1991-2020 FREHE= 2 ReE{EE]

4. RE

T RN ACE A, « EIRFIGRRER - BYhER
WU IR SRR A - TRES S R - B
TR LR IR A B AR 22 -

[

A

AL - IR A
U, » TSI T RIS - I3t
PR SA »

6. B5E
VR 75 o A R S A RE R - B kA
JEBE - R E A A RS RS A A NI S 2

7085

R T R SRS T 5 - SRR
T - BEINENTE B S o BRAL o SRR
FARIHIAT R R A - BRI SRR 2R A RS BRI
PERTEENE - AT EA A B S R R B
IR RTREN: -

8. 1B

GRSy BN s AR LY U B e ] R Y
fafmBE TR E R (L) (1S ~ 2B EENE
& oSG BA A A R R B 5 e BUK N

16

IR RSy (ANERHIR ~ I~ 2R
&Y o EEBER KA ITEEZHEBERIE - 1t
o G TS ER G e v B i PR e Ll e e )
e O g - LT R R 5 TR
HERIESRN > eI ESEA B REK T
PRES DA EE AR B -

9. #H B

Y R & R BN KR » Bk IR
FTREE AN MR Bl R AR - R INSEa AT
FERYEERE - w1388 L th &y 2 B R S A B e
R e SRR R IR Bk S HIAG A B =
Fits A AR G 1 ATE (A BE AR R e 2L - 3
U I IR - 22 KAVAT S Wk -
AR Y R Al RS (SR 2 - DUORBERASARATA
BZ% 5 Al - B gdE R AR PR (20
R ~ B S ) W28 -
BB R BB - B S AR EARE -

ZEFAGRE T & 52 AN A E R AT - 8
T (7 PRAF A SERE » 16 i 2 BBt B S FLE {2
AR R M S BEPR IR L

10. Hftis ~ REERE T

il R AR T TR 2 - R 2 R
A R AN IITESER BT 5 » RIRER A e E
B IESE N BB SRR - TR ' 0 S B
Bz o bAb - g b A TH I R Y SR R -
DR SR AN H B AR SR e B S - 40« AR -
PR AIHRUK UK IISE - IR R fAE RS L VR AE R
KI5~ - m]REBM AR T 22 2RI R I A
AR -

(=) Rk
T B A A SR R R A O - B AR TS
fifl e IRE R - 8 G AL R AR IS e 22 2 I



FRIVTEDL N g T -
RN EDE R R R - SRR - BE
e R A BB - R B AR
(SR Bl 2 2 o KT - [ e DAGE 90 o o S st
RSN - Y T A SR TR R B A
T BAE - BREA B HEENEE b TARREER I
S AR > RRIRE RS LTI Z K%
REJISE -

A S R B E e

1. BEABRNBEEER TIFER

AHEEAESEAN ~ FHER PR s fh 5 (B
HERE - DU E R AR B ESESE » BRRe 2R Bl
B E BRI SEBRERY N B2 T - 4D ¢ i
bk - HUEIA RN B 5F - AR A BRSEE A2
S SERNBRAS - nTRER RS E B AR -
YRR Syl 7 ks aR(E s & il
A PR HERFE M -

2. MERERELEEH

e e Bl A HH AT LT HERA B
M2 2R R BSE G E - B EE TS
AAERSE 2 2= B AL TR AR R B R B (R s L
FOLITEDL T - BIANTESE A S RTRE IR
NE AL EHITT Ry » RIS RS i Bl (P S8 BRI
HHETBE Gk - BEUEINEL - (A TR
FE T FTRETER - T EBS R FEME ~ SEIRFRIE -
G AR B T AT BB AP Bs rh e TR -
DR 20y TAFERER -

3. BAMRER B DB Z AT HE
FHAMISARZE I RIR ~ 8 & TR R H T
TERETIA » N E TR - fERA BB B REIS L
W08 B TARERE IR R - BEINE
SMEELE AR o BT _bm A ORI E Bl e 5 B
N BB - I FERE R R IRy T (F B R IR ik |

17

hERTF2 - §168HA - 20255 7H - PP. 11-110
http://www.sinotech.org.tw/journal/

=

FRRIE - MEGHERF & ORRERY P A4 RERE fR R AT
M TARAHE ~ SCREESEZ % -

4. HAtREEEMRE

T B P QRIS 9 5 Bl bt AR RE
Tt B R A A B A B - AL
B ~ RSN LRIl 5 - Bt SR
BRE  WHEREE SN B R E s - S50
B PK R fis I B s et SRH R - To bR TESE 2 &
NEF] - S ER FNRESEEMER - FEE
e Bt BRI IR SR UM RE T - TRIKE B 2838
TEOL » AL ST B A (3] B R 15 A5 SO A v
1S B - e ORTESEIER S T

o B2

= N

VY~ g b R 1 S iR R B R

(—) HHFEALARHEILR

FWTFERAE i E S T P 3 s e 4/ [ B
52 R R ) - (B R R AT LR o AR R (A 5 i
A AT RS WK E PG R (8 5)
DR 5% f3 Wl L B MR AR - A e K - 1
FEETIRAERI > wfk i (ZGBEILHER
2016) ° DUNfEE sy B ~ [ EE s A7
FlB AR

1. EEREREF

TSGR - TR RIEAME - E
TIPE BT - SR LAEE P B R T
ERERHY BB AL A H TS - DU S KA
TBAE s B ER A E -

2. EABET

S KSR IR R R -
SRR A » (L3P (BT oR 5 - e
BT AR S - S TR B




=1 PETI2 - 21685 - 2025578 - PP. 11-110
—| http://www.sinotech.org.tw/journal/

IRF o T B R B PR SR AE T A T T EEA
[

TESEITIOIN > 0 1 BUR B b T RSB
BRI BT N L R RS ~ REEFS 5 RS
AR B S IF R R BRI PR ZRES) > B T
[ SR AT AE fE B i (S T DU

BN - iR B AR R B AR S TR
TSRS AT R AR DA FRGE - B
i DIERE - BN A B SRR e TSR
R R R R

T

e R N

- - - - BRARE ﬁ<¢a:
. BRESERHY / Y

FENS . LSALNETARERTS +LRI R  FFE -
RERARCNANIAL BRENERERM -

o X 2 0w

“Yum

(B BMABRATZMFEAELEMETE )
5 MREMEAEIMIREE

3. Bt ERZA

A RO 8 A 2 2l e AT P 422 e
TAHE A R EUAS R » £ B R o
B R G E RIS RE A ~ IR
R RERESEAIERES) > DUk TAESITH RIS
FEMTIEGEAR - I - A2 g E8E
s LA B SE BRI BRI -

I8

(Z) BEERERTEARHBE

FeaT LT R gt B A A SRR - A 2RE
B BRI P TR A B - — R TIEA
SASHFE AR RERRIE T - HEf B E RN -
7 Bk 2 A B A A S AR R - DRI R s R U
BHZGAR NIRRT 1.5 Kk > BEF A BBRZE ~ KEF
fl - TRANEE Adigh - BE B Bl iR
 (BIREE BRZEE AR EANGE KM - 5
IRFIMERCE R o Bt B RERROEE I B ok -
AR (SSBEESEL =L - 2016) -
DA st iy B e ~ R B IR RO S e 4
e E

1. EEEREEF
BRI o WRBRIRE - BB IR
FETHIFRERIA - IRt B B A A s ) -

2. ERERET

FERIFIHERE R M RS BURRE A
TR I 2 2= Bl AR R - R ESEERIE TP TR
fake - BEAE HakmrrTh - i - ARBEH
B R A R e SR Ay R 2R A -

3. B

A S R A 0 LR R A S e B ESEA
BRZ W6 4 Bl AR R - P g e 5
DR BRI - TR R R i - i
1T B S ERIY - 25 T A v /KA - (e 30
REOREFE R > JRRTE (s B ARUE sk
el o BEAh - B BEER Z 5 AR~ RTF e
LG N B FRALZ R - SN
SR -

(=) iBESEERMER DB B B B IR
FIRSAE/KERKT 40 25 RS TR A



@ (CPT) W » [KISEERMIE S (258 1 oo
EEHEREE NI (DP, Dynamic Positioning ) 82 -
MRS B AR < BRI SEAR AR RE RN I -
ER ST a5 4] » BRrax i E R IR (& 6)

BIEETIAF] 0 2022)  DUNMELHEHRAIERE -
Fi e JE e - = i A A% D

(F: iﬁi’@fitﬁ%’l‘%lﬁlﬂﬂiﬁ?)
6 WMHHIEE () RAEGHHE (T)

1. BEREREF
FIEEAERE » RS 1m - BT 3 85T 0 KRR
WEEH DTS - Rl - R R IAl TR -

2. EizERRET

e SRR i A P A DA 8 sl o - (BAE R HYifE
RETRAR - LHZRES SR HrIE 7T
PRI > THER IR B A SR BN E - BLS) -

19

hERTF2 - §168HA - 20255 7H - PP. 11-110
http://www.sinotech.org.tw/journal/

=

PftE (B BT A2 AN A B e B S A » R
WFERES (5 - Al REAIHE BN RE E ML R E T
(DPO, Dynamic Position Operator ) 18 & & A
B HERHER - HERER A BRENE - R
EAE AN R - RS G i 2 HE
JRUGIR -

3. EMAERH

EINTEE S LGN v e PN R
ARG « BESRER DA DA e 2 00 - AR5 (2
(B R T UCIHEEE - R H R HEE A RS - B
fdk R FTEL - Filltk - BB SRR E T
A~ g R AL AIOR SR 1 B HIETRET TN 2
N SASEE IR R - A B AR R e TR e
HE B IR -

(P9) FMESELRALREAEE R A B TRIE%E
H S ESN BRI B R &
{ELIKIfi A S 1S 1R - RS TR R H - B2
AAEREAE S - ILAb » IEH Covid-19 215 - FMEE
fity B Rl A 252 FRIRBCREE - HRAIEH il
i R - PR SRR - AR TARE R
B FCERF R SISO T - EEER S ABEET]
b SIS [FERL R (GEELH
2022) o DUR RS E B - 82 g K 1
Fl R

1. EEERET

b AA A A RE i o 2R R K 5 [ - B
IRFIR PR 0.5m » JEERKY 7 ~ 9 Hi » KM -
TP RR BB » (R - MR R R S iR
OB -

2. EEEEREF
BRI SR L e At - (EAEERE




=1 PETI2 - 21685 - 2025578 - PP. 11-110
—| http://www.sinotech.org.tw/journal/

RIE RIFAITEDE MR AR, » HAR 2
KBS SRR - BN i s A E -

3. Bt ERRA

it A [ St s S AR BT - R s R e
FEERE T RORAF LT -+ e B ST SR A AR
BREEJTIM 45 [ Bl - AlIRTE 7 AL S MER SR IR
S I B 2 AN JE s - SRR - b
FHAYZ S ERRBOR - A S e AR Ba e A 58
o R TYER AL -

FHEEZ R - [A— BSGRAERY A B i fiE - FEAE
AR IS I ERA 1R A SRR - MERIRE
AL 5 [ - (EERE R T - RAE
e LI  fAR A E R DL A BT © SR LTSN
HRATHUR - RN ERRBOR - SN SRR
A BRI T it RRTBE R - SR R RR AR
ity b SEECE O o RETTRLLEERR T K R
DU TAREE MR TR - i T iRL
RS R -

TEHHE M E TR - METE 5 BB L
3 L B [ e o+ R HL R Y T 5 R S8
Mt - DAECRIESRIBREI TR B4 s - Biaftli
(EEGON
(=) BEEFMIEEES  HalgRRTEERM
ZHeA VRN IR gD - Hig(ESEAT -
JEARSER nI1THY TAFET IR B ik v -
BEEREMITESERT - DAMERAE SRR T
SERAA TAF -
(Z) EfgsHEMEEETSE | /2 E AT - i
T EUBRRE AL - AR R AL HE R A E A
R JEL o e B B R A 2 - DA (TR

B -

110

(=) BB EFEIR © Ry PR 3% i i P
o TR SR A RS B TR B IR
[ - R A B 17 38 B2+ 3l 3% 07 8 A A R Y
LB RKHEFK (Safety Observation Card
Register) ° b4} » $lE RS EEETE > L
R B A RERY ZE B Y -

(M) MELEHEEEHFINR - NRIFEAE
HUBZERN » E I TR S 2 s B AR
Bl - T B (CHEEEE
BUTAUMESEERIR ) AUBEE - YrRIE S e
BRLERRETT o BLAN - BREFHT S0 K
JRRES i » MG S AR IR - SR mE
F A BRRSREE B L PURRRE )T - DUREER
LR R -

e

H HIR AR T4 (2016) fids)m - i TR RS = A
Fy K 3% > 2015 4F 3 H » HUH : https:/news.ltn.com.tw/
news/life/breakingnews/1267435

GBI (2016) MW LR VLR IE T EIGF AR
& 2016 4 1 H - HLH : https://www.motcmpb.gov.tw/
Information/Detail/7cal0691-774d-4c9f-8e43-4980f8359b
807Siteld=1&Nodeld=566

BERESE L AR (2016) EHE B FHAEER
R EIGE S 0 2016 4F 10 H » HUH : https://www.
osha.gov.tw/48110/48417/48427/57363/

BonR (2016) ¥ B HUE SEIREEE - T8 No.150 »
2016 - 12 H

ZERITSIEE L 2 f S (2019) B RERSIFEL S
#6851 20194 1 A » HUH : https://file.motcmpb.gov.tw/
files/201901/54910e5b -a7fc-4b5e-b5f5-decab751e538.pdf

IR (2022) ZKZEHIEVESERIE > 2022 43 H - HUH -
https://www.land.moi.gov.tw/upload/k1-20220315164147.pdf

EEEIIAFE] (2022) VS S AR — 5 i B
g ESEER CPT SR ESE il E ~ O M
202257 H

R TR E AR ) (2023) BT3B s
Feffikgsl > 2023 42 H > HUH : https://www.bsmi.gov.
tw/wSite/ct?xItem=106724&ctNode=8322&mp=1

AT REGE (2023) fRAFSEmER - 2023 429 H -
HYH : https:/www.cwa.gov.tw/Data/data_catalog/4-5-2.pdf



PHEITHE - 5168HE - 20255E78 - PP. J1-J8 !Ei
—

http://www.sinotech.org.tw/journal/

J

FEHL R B b Sl L il 0t 5 7 B YR e A A
Survey and Potential Assessment of Geothermal
Resources in Ruilin Area, Hualien County

¥ % % Chih-Hao Yang' EME% Yao-Jui Wang® % i%4% Chun-Ming Huang’
At X Chi-Wen Yu'  BR#tJZ Chi-Hsuan Chen*

A LUTCER It E At B RRENERR A0 RRIEHRSE T RSN E R BB FE1E
It ERE - EHEREIIMMBRITENERE - HPE S SRR - NSRS RE  tIRIERE
HIR{EEAT A SIREET « SEHRIIEE « DRt EERREEE N - BEFMAVEEMNEA - 1
ERENH R 2GRS FEAY r] RE B B BB E S -

R FREUHURTEER ISR - TRMEHQEREEETAEEE R EFER 5B PAVRREE
AR A ARRRE - 1B B MM M /R R BRI K BREXERZLRBERATE - A
RE—FUAMBHRERRTF AR RBREARE - WIAGREEENR 14 MWe £F - T ZREFTER
RFSREAE H R T AR - BEER O EREHBREES 800 AR - WRANHEI 470 ARKRAETHETT
AT o EHTREIITREBDHALREH TEORARER @ AERMRBENINSBAREENEHT
250~500 AREA - BiRERESHEEEIRZEEM T REHBAYRE AE 200°CLLE » TR R ERIFAMH
HEAES - TERREAMEAEZEZ Z it BRI R 5t -

RXFRZEGA R ERROMAERREHERSEHE - M —RIHAGFEE « 5RE) - BENRER
AR H At R A BRI BB AL - &AL MEAREMA LB ATRERE - BHEGRILAREE
REMEIE - LIBREth 2R S Ehe  NEFHIEASAE -

BT © fCE - HE - BIRSAE BTG

Abstract

This project discusses the development potential of geothermal resource in the Ruilin area of Hualien County.
It systematically presents the entire process, from geological surveys, drilling verification to geothermal potential
assessment. It incorporates various technologies, including field geological surveys, geophysical exploration,
geochemical analysis, geothermal conceptual model establishment, advancements in drilling techniques, and the
construction and updating of 3D geological models. Determine the possible locations of geothermal reservoirs in
the region through detailed surveys and investigations.

This project provides important reference data for Taiwan's future geothermal energy development, offering
insights for future geothermal explorations in other regions. The research results will be incorporated into Taiwan's
geothermal resource database, equipping government and private development entities with critical decision-
making support, reducing development risks, and accelerating the timeline for geothermal development.

Keywords: Hualien; Geothermal; Resource investigating; Potential assessment
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