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O The final goal of research and development is to develop a system
for generating accurate numerical drawings with the status of current
and coordinates and elevation inside and outside of the submerged river,
and to determine the safety level of the structure accurately by city
river and facility data manager. And to develop a comprehensive system
that can be maintained and managed

O In order to realize this, it is the ultimate goal to implement directly
in the local government through the development of 3-dimensional
remote sensing equipment, control device, and 3-dimensional data
management system that can examine the inside and outside of the
embankment river in detail.

O Exploration equipment development aspect: Developed high-precision
laser scanning exploration equipment for exploring inside and outside of
structures.

OSurveillance control system side: 3-D high—-quality video and point
cloud data Safety management system development product

- Database mapping of medium and large underground box structures
Available.

- It 1s able to provide diagnosis—enabled data by using 3D safety

management system, so it can support maintenance decision to engineer

and manager.

- As it becomes possible to prevent flooding of sinkholes and

downtown, safety of public facilities can be secured to citizens

- In the management of underground large drainage structures, it is

possible to switch from post-repair to preventive disaster prevention

concept, thus reducing damage restoration cost and mid / long term

maintenance.

- Increase the efficiency of manpower creation through activation of

underground facilities public survey

- Activation of equipment manufacturing industry through localization of

exploration equipment and technology export to Southeast Asia

Undergroun )
Remote Disaster
d Large ) three
) Laser sensing ) ) Management
Drainage ] dimemsion
equipment System

Facilities
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(5) Laser Scanning ZH] 2 JA7tH e Fv] AT

(7H)Laser scanner

M Velodyne
A OF
x| & /%] He|
= - Z|CHA7H (FOV) e
= =] P HbEH AL I}XF oh C o=
I'" *I‘ x'“Eo —=od™ I'O'u'l'o '—'TE ﬁallll;lEl _JI\_T:IIL/_I_ %'i!‘E
o
Time of flight
distance o .
Velody VLg—1 measurement 903nm 300,OSOO 0.5{n1 00 ggoé i3ccr2|()typ|
ne with calibrated PP
reflectivities

~VLP-16 =ntd 2~ v 2 IMUZRQ el Agste] =70
-VLP-16¥+#}o LEMO connecterS el 2.
-Configuration 248 S 3] 27 AHE H9.

~dEA R AAdEE A SR AFeF WA
-~ B 52 mA FRoR A AL =9
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-2 & o] 83}9] scan position 4m FH o2
-SCENE ZZ13%& A}g3lo] A
MR SRRES AAEA GelE 2AT.
@ Leica
i Al oF A g
AzA | AER %2 sgag | AP ASEHH ) ®ov) | wx
— +3/5% | A¥=
HDS6 Phase 650-690n | 1,016,727 o o | *¥9mm
200 difference m ppS 1m/79m | 310%/360 @50m
HDS7 Phase 650-690n | 1,016,727 | 0.3m/187 390°/360° +9mm
000 difference m ppS m @50m
Pulse 0.1m/300 0 /opne | t4mm
C10 Ranging 532nm 50,000 m 270°/360 @50m
Ultra-high speed
Leica time-of-flightenhan _
P20 cedby 658-808n | 1,000,000 | 0.4m/120 970°/360° i@35nam
WaveformDigitising m bps m m
(WFD)technology
Ultra-high speed
time-of-flightenhan _
P40 cedby 658-1550n | 1,000,000 | 0.4m/270 290°/360° i@Sggm
WaveformDigitising m bps m m
(WFD)technology
-Pegasust A oA GPSAIEZE WA Wb Fo A3} 270 A2
-P20/40 4m YA o2 ~7MEHA.
—cyclones &8st H3 24,
B} 9lo] visual S &
-2=7delH o] QA 9= +3mm @50m.
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— A | FA/+9 | A=
GLS-1 Pulse o o +1lmm
Top 500 Ranging 1535nm 30,000 pps | 1m/330m | 70%/360 @100m
con GLS-2 Pulsed Precise 639nm-10 120,000 o o
000 Scan Technology 64nm pDpS 1m/350m | 270%/360
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Zeb-revo Clasga%e eye 43.200pps 05m/30m | 270°/360° | +0.1%(typical)
Geoslam ] 1
Zeb-1 ¢ as:a fo cye 43.200pps 0.5m/300m | 270°/360° | +0.1%(typical)
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. g | AWz | AzEg | @oy) | JE
high speed
time-of-flight 6mm@
enhanced by 360,000 0.4m 360° 10m
BLK300 Waveform 830nm DpDpS /60m /300° 8mm
Digitising @20m
(WFD)technology
Ultra-high speed
time-of-flight
Leica P20 enhanced by 658-808 1,000,000 0.4m 270° +3mm
Waveform nm ppS /120m /360° @50m
Digitising
(WFD)technology
Ultra-high speed
time-of-flight
P40 enhanced by 658-1550n | 1,000,000 0.4m/ 290° +3mm
Waveform m DS 270m /360° @50m
Digitising
(WFED)technology
-Pegasusi= A|AollA GPSAIEZE WA HEe Lo x5} =71 A2
-P20/402 4m FA o= A7,
~cyclones &3t 4§ 24,
-E}A Qlo] visual TS &
—2~7hdlo] B¢ 2 xHY+= +3mm @50m.
-BLK360 €&7td el glo] WAtz &, 2~ 9 o]u| x| FGAI7F 3730%
-BLK360 cyclone®} recap proS E3to] A3 24,
~xHel TS Bo] e BLK360% 27 U], 9A, WRel dd 43 Za.
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Zeb-revo Clas:a%e cye 43,200pps 05m/30m | 270°/360° | +0.1%(typical)
Geoslam
Zeb-1 Clasga%e eve 43200pps | 05m/300m | 270°/360° | £0.1%(typical)
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Ny stHtAdAE dolg el 238 & 4 9l 3D Laser Scanning 7]%&¢] =gl wf
gAa wragAe] F2A 94 ATFHS W] PR AgAsE BT £ e
Ewst wiwd el askdh ol& flste] Ul REZAINAEAY 37 FE A
ZF 14,82Tm9] strutag Ao A dASE AFES S8ty #4% A9 e 22 2

D FEZAFFA dAE 7P we Ade HEA(Surface damage) S 24 A =
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e AlZF 24 029 m¥mE 2A sk

) Exe] A3 vl Este] 44
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JO(Joint, Open), PB(Pipe, Broken), PX(Pipe, Collapsed), DF(Pipe Deformation),
PL(Protective lining defective), DE(Deposits, Encrusted), DG(Debris, Greasy),
RI(Roots Intrustion) $i1, BFAQbAA DAY= AEALS wedstr] 918 A 2
st==2 4 BB(Box culvert, Bend), SR(Section Reduction), CE(Crack and
Efflorescence), CI(Crack and Infiltraion), FE(Floor Erosion), CD(Construction
Debris), SI(Soil Ingress)Z #| ¢ttt

HEFHTo ‘”&5} @A =4 RSF, FE,
of Fslol mAA Hut

gk e AWAel FH ulAlele] WRF PRIk B
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