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ENGINEERING
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Under perspective of crowd contribution,
discussion on technical and suitability of
blockchain for disaster prevention system
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Albstract

While disaster occurred, the information system played very important role for transmitting info and decision
making. The power provided by government is not enough for disaster relief so that the resource from social is
necessary. With the experience, this kind of assistance can help government, but also lead to the problem of
management and trust. The major reason is the organization or citizen don’t have the complete management
and structure so that it's very hard to fit for the system of government. The issue for rapidly, effectively and legally
transmit correct information is needed to discuss and solve. The Blockchain technology with Smart Contract can
allow the process working under the rules, permanently save records and no changeable. Translating Disaster
prevention and rescue methods into Smart Contract and adding Blockchain technology on disaster rescue system
can build the “Small-centralization” platform with peer-to-peer structure. Until now, most research based on
technical analysis, not the public value. According to Disaster prevention and rescue methods, this research will
discuss suitability for Blockchain in disaster rescue system from technical and social aspect and give government

suggestion for new technology.
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Al Challenge for 3D Geotechnical Excavation
Design in the Coming New Era

Abstract

The geotechnical engineering environment has complex variability, and the design process requires multiple safety
evaluation. The process needs to clarify environmental constraints, requirements, principles, norms, and design
codes, and it is also necessary to use various factors such as construction experience and existing environment
conditions to provide expert judgment. The process is complicated, repeatedly, and the analysis of model is time-
consuming. Therefore, with the help of Al (Artificial Intelligence) technology and theoretical stylization, the program
can integrate procedures that require a large number of calculation checks for the design process. It can also
reduce manpower costs and human error in the implementation process. Hereby, the design process of excavation

also adopt the visualized 3D technology to improve the efficiency of the project execution. This paper will present

the Al prototype in excavation engineering as an example for reference.




i e ‘oo‘

50 | No.120 | October, 2018

= Kt TH2EZETESE

TATREHEESL  MBR B
B BEE MZE BE KA T B
KK~ FKEZFESE » MAM T2 (Geotechnical
Engineering) REEXEROERER (S2E
B RERLSHRER) ~ BLRRAEZ - BIF
(TAM ~ BES L EEE - BERE - 4
AEE)  RKNE - RE®HT - ETRE 1
THE £ BNATERSES  RHER
BIE—EBLAME > B REREREER
ME o AR T REFEEKEFTRER
AEZM TS  FABEGZHEARENE
TAMKEGERN) » ERETBREATTE
BRCmBRZRER -

ABECERR  SEFALIREDREK
mEpghR e T ABRERRRENEFRELR
AT RRRABBI R RES  FEEK
R TORE - IERFZ T REER
SECRRUVBRER M IEKBNEREZ
R BINAEERMZR - RBREEIHR
R M AT HE SN 2R A R Bt FB AV P RE - TER
HWHERRTBLEREM  EXAE B
mENEEEREREERM I KEEBX
WS EETRFRZEIRRNBE RN -
MEEME s ZRACERBRECRERTRERRK
WRER -

BAEERHAcrojet AR mARKENF S HE L
(Dr,M. Liebman) B T REMASAEH
B RARGRAME REBLHE
EEMEBREZRANE TSELEREDN
o BEAEGAY "hBRIBRREMEL
R A MR TR RECRAS
EERENRASS R - SENIEHEG|A
BRLZP2EEEE AIENKBRBMTENET
FAZMERER  RARERENEE - K
T RREELEZ MR @ MAMREEZBZ
BRAZEE LT A T EE L RRAZTIRERE
BOATEZAI(Artificial Intelligence) T T2 TN
LB AT R R EIERETHENGE -

®] - BLmZsE
— - SR RES RS

HA—MAREZHMTERZLERAZS
B BT IBMRAZELAN 43
FESEMPEN - B TR~ BIZRE
FSRRKEBEE 1L METZELIRER
WAIEES LELERXRATER SRR
B NiE L < R E TAKRBEIRR
B AT & & BFT £ (Bottom Up) ~ #£¥] L&
(Top Down) K *45+] T/ (Semi-Top Down)ZE=
¥ —REBEABERIET LE  REHEEE
TEEAHMRB UV E X ERRBT THREZ

b B AT

c TERBIRE A TR

B TRRAEE



EERR  BHERELBEMBEREY > m
Rip TietE T BRI REBHRARFIRMBE R
HEER T AT E I EERN  —RERY
FEEREBBREBEATMBEN - TR ERHA
BREIEERCIBZRERER - IHSTEA
A SEBOEREVET  EEERESE
B K MEESER  RERNIRANESE
mP ERFBELEHE  SERAELE
AL FERER=ERIRIEMAREER
B HEBINEAMERIEE - W9
B ALEXESERHEEE I -

M LEN T BEZ2BZABRE T
HE S KB IR TSR B ARER
BRAAER BB B - LRSAERZ
BRI - Wik " ZEMERBERRE, <
MRE  ETREREED TR - ST

() BEXEBODENREDT : BEEL
BROXARALEBAERRE G
MREN  BXERFEEECE
R © IR CoulombflE X EAATR
BRELEBYAIIBMART AR L
B REMREFEIRR - U&T
P E A ERRRERR eSS R
EMERCZ2RRK T EEYERE
BRI CRERNBAREERH
1.5) TIRGELEMTBCENRE

O AZESBBESN - FREZEMER
Z2MANTBEWEPiping) L8
(Blow-in) ~ fE#E(Heaving)ZE °

B A—RIE T BN EERLIRIDO 2
TORSARRIVETT » MERNYKERZNLES
fo~ TE2E  BEDE  SERNLERZ
RE - BKRE - XEBERREE - BARME
X B ERERRABESHELTBESTE
B RAOWMER  LIBEELERCEE IR

N KFRBURBREEXEFRE - BUMRE
TECEFERE - XERRRETIE—F TG
REZMRE BRI

HE LB A RIBREZES
MEREBRETHTERE  BEMFEEAR
I RFEBEDRN - R EERET AT
Tl WRARAEE (Max. Loading)fERH# -
BRERSRIYEZELENRGIZELEZE -

— ~ &xEt3Dik

TR E g AR 75 AV &0 B B R P A 3 SKEnR
BELME G LIS EEEMERE
W24 mBER  WEEEEPNTRERT
BaRBIOZL - KES3DRE2|/HRE -
BARLZEACRER  MBIMELEMER

(Building Information Modeling * LI N fE%8
BIM) 7£3D CADFERA A HEEKRAREE: © BHI
2D CADEEHEHAEA LR AL EMN
FRACEAREZETE » 83D BIMKRFTERERIFR
H2DEREGHEEH S » FH{E2DEE3DHERD
R TIRIBRNTX » BMEREMELA
MERZEE  BEUAXRERSELELMHER
MER SN -

EEHABEANT AT EBNRREZTRU=
ExXREAZERBD  MAMIRERATERLS
RIDBRENEE » HEBteHEEEES -
{BERIFREEDER ~ DT ESHEIDRFTZEEMRE
AREERFEEESETEEREAR 1%
FRRABENMRIEEIEIOAPI > Application
Programming Interface) ° #1& 512 B &V &z
K ERBERITLBIMEREE RZRHE » MRS K
BARE  BRNESETRETRRECESE
B BReRBomETRZ  FAREXHER
HNE - 1Y BRENLRESME - N8
Bt RITHREGEEERECES RENER
REE @ FERATHAMERAFTEZRERED

i 4 ‘oo‘

ik 3555 Pt

No.120 | October, 2018 | 51



AR MR RETNREER

(MERRENERENE

DNEAITRBRREN

(MFREHEHAFAERENE

= AMEEZETBERIZEHE

BXIRCABCATES  OFRER
BB AR FTRBAMKESR « ERET
NERE - MR FERABMEE - B
SR DT  RETEHSRE  BEehRE
EREZRRETEE LRI - FIHWeb APIFY
| BEIRAREARE  BX@A  F
RSREN - BrEEHAEYIEAESCE

WA AT AR N BTSRRI
R LUHS ANRERARER - L TRR
SHRREBAP DB ERR NS | BE
g% TRRIERANE -

2 1B EREt2TRE(LEEAIE

EIRFAEREBCINAIT » BIERE
BRAMTFRERARBBHXRERAPIEMRR
METEEMLEE  IMBERADITRZATH
# 0 UPHAER TR R R R TR -

—  WEEET R

BREBRENENRTERMEEILERE
(B3)  WEBEHERRESAISEZ2EME
EIRA RS E HO S R (EPRERGIST
B) BAMABMFERR  ENETRREEA

Data Cluster A

BRE )

+ TSR
s

[l

TRIE ~ 105 IR |

Data Cluster B
EHIEHIREE...)

_ Data Cluster C
BAIDEERE

&

=

$E _ Data Cluster D
E PEEE © IRIEIRIZ

- Tt
*BIMEE

= i T iiE

| +EWIrEEE...

Data Cluster E

HETEHE

B2 1+ TRENTER
52 | No.120 | October, 2018



Wt E SR E#EIT2D ~ DI EBlALE - X a4k
AGIS ~ g « IRMBERRFET » HER5
FEERRE B EEFEETER - Wk

SE R B

o R ER SRR RERIE AMFRBH RS REBHRER B
A2 9EERI ERBHEREA 3 B I ERE RS ES kA T RS
S TREMB(EE  BEEREoH

srEf TRz BB RERBAMER2SS
- AEHERDEEMEREF MERTKE
HEETEREEE - L BEILERNE 2B
AABRRENEMHELN  BHRESE
RAREBEHZETHRERE  RENGEEE
At E RSB R E T - TR B R AT B2
RR

—° nin-r*i%ﬁ)ilb

(—) HTEEREAENRE ]

T TR EB L REARE |
ERNE - AR R EHNSES -
EATR AR EERRANT - B |
HIfE - BEENERMTELER |

A¥7oc Wik
BERAG- FHE

B3 B SR ERR B SE %% MITIRA EREEMAMNE4 -

. 1 -+ 303 BB

:

: -
ST WEER | e HHE 3
o : o s el e —r —
e CHER | il L3 =
e o s kR T e e &
e WREE | WA e if
S e et O . Pl

T v

| o

B4 s EENERFHRE

No.120 | October, 2018 | 53



x1 28t

THRENEERE

B Er
SRS S
HEY 815 A

u (B8 e

I [oum Rk

B |men Al
LR CLES
BRI R i
HEBRTBEATEE SR AE

Bl5 #8+ T2 3DEE LT &R W) [El6 18 LFIZZ 3DEMELE

(D) 28tHt

RRBRELZR KT EERRevit
FRTVEETRER  BR > Bk aE
BRI MRFEBIEN2 B TH
DM ~ &t~ BEREE - B TR
NI FEMBRE 2B THINRINED

IR WREETTRERE
ZHIEER - EEMTEDMR KRR
HEAARHEEEEN  BBESR
HEE  MTERevitfFETARER T
%Zw%ﬂﬁﬂﬁ(ﬁﬂ@ E@]\IE BE&E
TESELM KA AR  RATE
| FZRE F'aﬁ?“ﬁ& ,D%H/Hk%

L () Rt
B KEES - BEEE - MR - A% 2. RGBS
bl RESRIBRRE  BTAARE & BREETEN  XEFARE 8

BHNER ~ DITRE ~ RETEHR BB
B ThRE

HREE - HREE - MRERE  BEE
THZZIDEBLERING - DURHSE
ENLZRBR - LEREEMIBR
AAAERBREEN - BEAELIERNL
RGGRG - TEEENMTK  ER

1. i ERA
i E B R E R R M T E &k

B4 | No.120 | October, 2018



------

wimy wiwE Ay L T
- e E
i o f = I
" s e
=== ——W
= - e
x L LR LU rwrm —— L
1! Wiaw B ma 0w
B _— e q
Rl - N Ll
| " U v
E | - E w
- | ). —_— - e .
. -
. rics
e gy
= . e N
T { ,.a'. TP T -
e E—T e e
e —— - = ¥ ohk
I i Lin -. - Fa ;: T— -5 -
] o W Emsad o,
: I - - Bl
-- —.
1 : ) _
= R
| — I o
= 3 e
| P " ]
- -
o AN
11,8

P —
=
']
E o

B8 fELRIEREEIT

B PHEERE  REORE BN
R¥FIRE @ (B 7R °

3. DITiRIEA :
EHBSB TR EEERE .
Y RRFHRE  HREREES |
&6 ERAPIRGOISREBEE
WA SRAHITELE LAY |
77~ LB « P EE( o |

(1) BLFREREMST  ELEEA
RERRmEDFEREI - RIEF

ZITHmBERR - ETERL B
B~ CERRENES) - BEMEAT
LRERERE

(@) EARER2EE 15

(b) BRER2ERE 1.2

(c) WBLRREE © 1.5-2.0

(d) EERZR2EHE 1.2

(2) BEREDNT - K TRRIELFREZ

ZAMBELEARNAE  RE
B —#RIDOBRA ABHETH
o KBBECEAENKREBEES

A T \oo\

No.120 | October, 2018 | 55



) BLEERAT - ERAREEK

o= BAWERIE  ARRAREES
il ™ - REERRARSACARDE
= = A% - TEABRENS &1
praasbasnl AutoCADEBES » IR+ dxf
—— Fdwo2 2, - BB RS
e 3 RSN LSRG
i 5 AutoCADHIRRMR I © HRIBFT S
- TR~ 61 RABB R R T A
s innean BAEE  BRRTEEBEE

S—— e HEHE  BIARHS  HEVE SR

|ARE KRENEZREK - MAAP
M HE K BBEA
ETERRRZ(E9)  BERRK
BREFEAERMRTE - BF)
B AELETINRECER
EE - TRERSEIEREE B
N~ BRMKRTIBESERET
B LEEBECH) - BMRERS -

BAITRAE - M BEFERE
Bt EEHEELEREER
e RACCHRENTESR
) - REER2E TRELER
RETRE I hRETTRRAL
LI BRISERERREEZELTRH
BB TR ARNBEEK
FHRAXE N ~ BRER - #7]
N AR EHIETERED
T o ISR BB B AR AL

= rres Lt R ] o Ii. ETLS
- e = - = r
e AT T U e
s o [ EMEME G STS DO D
- i - U@ R DT LA T
wamn
wwres I | -
L i
e = = W Fil W el
i L UCET ]
. [P T PR v
—
G . et
[T
- —— < E™ § s
L + [ } DM maT W | D
_;_—u: + Dl " ie WIS e AR | [ el
- cmEm 1 EAT N DR
wimes .
SEES e =W
e - | e
& L ]
i [CF RS
-
g LT s TR - <
o
=

10 {& L EERCAE B BN LARAT

P Lol P . "
| I | 1

11 T EE TR E 2 RE(L 2R
56 | No.120 | October, 2018



SREAFE2EL  BIEN 1 EB . 55
7+ S E B R A G
B10) BB AR A BT
BH  RECADELHEREER
(FRtEETREEE BB
BB 1) -

SRR AR R RS

| A% EENTRBSSR  BRLES

 RZRE  EHZANTIRBEURAAL

| SERUERRARGRE  FRTERES

| REECHEETRERREL  RTRART
4. BB | ARERRE - BRI IR EBILRER
REAMRERE  SRMNEEENKS | ADRIMETRBEFRE  BREDEMZ
TRBEAMTR LR - BRRevitlEE | APIZRERBRABAISEZRESE - I
FHITRER - BHEUAHER DR | AREERERRAERF - AXEHEEN
B MESERRIRES - | BTRRSE

(W BBk
B2 TR BRI ONE

0101081 01101 ilfll.."-
R10107M0010 1,

3

i

. Noi20 | October, 2018 | K7



| o | 2 | |l
TECHNICAL REPORTS
B

Excavation)h e =0 % (RetaininghWa i Designmh
(AUtomationtofdDes i gniRProcess)s

‘_’aRe\'/it- S RythonBEECHATYSON

AR/ ERFHER T BIKEE (Ta-Ching Liv) @

T AR/ B GH,/ BIZE/ EKH, (Yung Creng Ware) @
B =01 3 SRR B/ T T/2ED/HEE (1iera Croc) ©
T e AR SRR TR A (MineTse Hurg) ©

EBEROBRAR EMFHEE TEM,/TREZE (Wei-Ting Chen) ©

58 | No.120 | October, 2018

*
n
[ ]
n
[ |
n
n
n
n
n
[ ]
n
n
n
n
n
n
n
n
n
n
n
n
[ ]
n
n
n
n



fEm =

EFRZETEA402R3% - 301E ~ BEMEEREMEELATRRMNERMEAEE - THREHTE
¥ FREEE - RRKERELEN - EREENRMWUESREER - Zitt - AATEHMRHEEL
BIMFA/DER R TA2ER S MEARBIERRA S 7 MIEL TEERET B EMLRIR,  BWREFTEXREALEERT
FE T REEEREEIREL TIEFEIRE - BAH Autodesk RevitT A | » {RHEH{EREREMEITSH

BAR AT~ BRET ~ AR REH FINRE - BRUhiERE TR - IBA TAEEETME -

The Automation of Design Process in Civil Engineering
— A Case Study of Retaining Wall Design

Abstract

Due to the inspiration of Industry 4.0, the importance of three-dimensional modeling, automation and
programmability in Civil Engineering has been rising steadily during these years. Almost every aspect of this

industry, such as design innovation, budget control, construction quality and performance, relies on information

technique for rapid development and growth. On the basis of the above, Department of Information Technology
and Systems, BIM Center and Department of Geotechnical Engineering from CECI Engineering Consultants, Inc.,
Taiwan have cooperatively planned and developed a system called Retaining Wall Design Automation System. The
System is built on Autodesk Revit platform and provides functions including modeling by parameters, analyzing,
design, results output, checking and evaluation. The benefit of the System is that it could shorten effectively the

whole design process and improve the quality of final results.
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Challenges and Breakthroughs of Parametric
Design of MRT Shielded Tunnel

Abstract

Designs of MRT Shielded Tunnel are governed by two major topics: interior structural systems and external
environmental factors. Segmental lining and detailed components, which made up the whole shield tunnel
structural system, exhibit high regularity. They are very suitable for implementation of parametric objects which
could be further involved in the design, plotting and quantity calculation automation process to raise design
efficiency, and thus human errors could be reduced and design quality could be much improved. The MRT shield
tunnel route usually goes across the downtown area and would be affected by several external environment
factors, such as land delivery, terrain, river system, geological condition, underground obstacles, etc. All the factors
should be carefully studied, evaluated and integrated together with the assistance of geographic information
system (GIS) to determine the optimal alignment. In addition, construction activities of projects nearby might have
unfavorable impacts on the built tunnels. Tunnel segmental rings might be damaged and even the MRT operation
might be compromised because of uncontrolled excavation or additional loads adjacent to the built tunnels. High-
quality geotechnical investigations and tests must be adopted along with sophisticated numerical analyses to study
feasible and economic protection measures which would ensure both MRT operation safety and project promotion

nearby.
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Application and Prospect of MRT Building
Auxiliary Design Automation

Abstract

In recent years, Building Information Modeling has helped the architectural design and engineering work mode,
and has become the main working mode under the strong promotion of the public sector in the world. The building
information model has the characteristics of consistency of drawing, cross-professional integration, and full life
cycle application. It effectively assists the MRT building design and the integration of surrounding professional
departments including the MRT station, entrance and exit and the soil building. After the introduction of the building
information model to assist the MRT station building design, in order to improve work efficiency and improve the
overall design quality and results, it is proposed to use the software and the program to assist in the calculation
of the initial design standards and the design of the medium-term modeling and Figure integration, to the end
of the design of the results of the inspection and quantitative calculations, the use of automated tools, for the
building model information and three-dimensional characteristics, to achieve numerical information integration,

assisted modeling, assist conflict detection, automatic information correction, etc. The goal is to make the building

information model the most functional.
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The application of Architectural design 4.0
automation

Abstract

This paper mainly introduces the development and the evolution of CECI design automation in general
architecture. Due to the application of BIM, the thinking and the communication in design practice are not confined

in 2D anymore. Within the field of construction, architecture design takes on the role of bellwether, determining

success or failure of all engineering activities. In the era of "Design 4.0", design is no longer a constant operation.
The applications of visual 3D models, 4D animation, and VR technology have been common in design projects,
for the development of information technology. Furthermore, by using Big Data and design automation programs,
the flexibility of parametric design improves the work efficiency, saving a lot of manpower and costs. At last, the

following will explain the development and the achievements of CECI's architectural design automation.
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Seamless integration of automated quantitative
survey and intelligent cost estimate

Abstract

Since 2017, CECI proposed “Design 4.0” concept to accelerate the transformation and upgrading of engineering
design operations, which includes "3D Design" to optimize design and collaborative communication, and "Design
Automation" to enhance design productivity and ensure high quality service. The development plans of various
professional departments all emphasize the importance of automation of quantity survey and cost estimation
operations, and hope automatically extracting the quantity of pay items and specification attributes from the BIM
model to provide cost estimate software for further use. However, at present, popular BIM softwares used by the
Taiwan engineering industry are all unable to convert directly the quantity calculation into the data that can be used
by PCCES (Public Construction Cost Estimate System). Therefore, the practical application of BIM in Taiwan's
engineering industry only ends with quantity takeoff, which indirectly hinders the utility of BIM and potential
opportunities for further application.

In order to effectively support the promotion of Engineering Design 4.0, CECI has developed an information
platform PQRS (Price & Quantity Relay & Review System), which can assist the quantity summation, set standard
code of pay item, and pre-load the inquiry price automatically. With PQRS, we achieve one-step transfer of
quantitative data to cost estimate software and improve the efficiency and accuracy of construction budget

compilation.
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Development of Highway Bridge Disaster Management
Platform with GIS Technology

Abstract

Taiwan is located at the junction of the Eurasia plate and the Philippine Sea plate. It belongs to the Pacific Rim
earthquake zone and has frequent earthquakes. The traffic facilities are threatened by strong earthquakes.
Earthquake disasters at Taiwan and abroad for decades have shown that the impact of earthquake disasters on
society and economic losses is quite serious and far-reaching, far exceeding other natural disasters. In addition,
the global extreme climate brings heavy rain, a complex chain of natural disasters that cause floods, mud flow,
and landslides. Moreover, strong earthquakes threaten people's lives, property, and bridges, and indirectly affect
national competitiveness.

In view of the fact that disasters are always forgotten, CECI has established the "Center for Integration and
Preparation of Disaster Mitigation Engineering Technology" (referred to as the Disaster Prevention Center) with
the "Know the risk, be prepared" to comply with the natural disaster prevention thinking. Bridges are not only the
life-saving infrastructure and economic lifeline but also an important part of disaster prevention road systems.
Therefore, GIS technology is used to develop the “Highway Bridge Disaster Management Platform”. This disaster
management platform has collected information such as basic bridge database, disaster prevention resource
database, natural environment database, social economic database, terrain database, and aerial image database,
which keywords can be used to search for bridge information by conditions such as span, completion year, etc. to
assist decision support. In addition, the bridge quick-screening function is mainly used of the bridge's fragility curve
and hazard curve, and its importance, to carry out quick-screening operations. The importance of weight can be
calculated based on the basic data of the existing bridge management system using GIS technology, and then the
quick-screening operation can be used for the bridge management unit to select dangerous and old bridges under
the huge number of bridges, and carry out hierarchical management, providing the reference of priority focusing
and the next stage detailed assessment and reinforcement for each bridge management unit. When the dangerous
and old bridges are retrofitted and strengthened, they can improve their resilience and reduce disaster losses to
ensure the safety of the people and create a sustainable living environment.
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INnSAR Applications for Deformation Analysis of
Civil Engineering Structures

Abstract

After more than 70 years of construction, Taiwan has gradually built a convenient living environment, and at the
same time, it has driven the development of the industry and accumulated into the current economic prosperity.
The importance of public construction is self-evident. However, many early infrastructures such as bridges, electric
towers and reservoirs have been gradually affect by natural environmental factors such as earthquakes, typhoons,
heavy rains, land subsidence, soil liquefaction and materials deterioration. Those infrastructures are going to the
recession of the life cycle. The government has attached great importance to the maintenance and monitoring of
public construction in recent years, with goals to extend the construction life and also to ensure the safety of users.
Therefore, it's essential to monitor the significant engineering structures.

Radar imaging technology was developed in the 1950s. After 2000, radar imaging equipment for commercial and
scientific use was put into operation, and various applications were launched. Synthetic Aperture Radar (SAR)
is a microwave-based imaging system that can be mount on the aircraft or satellite. Because SAR technology is
not affected by sunshine, it has been widely used in environmental and disaster observations. This paper mainly
describes the current needs of structural deformation monitoring, and try to analyze the deformation of several
engineering structures using Interferometric Synthetic Aperture Radar (InSAR) technology. Furthermore, this paper
attempts to evaluate the potential of using INSAR technology in large-area public construction monitoring.

Keywords: Interferometric Synthetic Aperture Radar (InSAR), Differential INSAR (D-InSAR), Persistent Scatterer
INSAR (PS-InSAR)
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