Geolnformatic Data Acquisition,
Validation and Geologic Application
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Normal Faults Traces Discovered by the LiDAR
DTM in the Chutzeshan Region
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Photo 1 (t,) Photo 2 (t,)

Terrain surface (ip)







Current Mesh: aerlal01 ¢
Vertices: 2059831 (3180734)
Faces: 0 (2241445)




Aerial photogrammetry
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DTM quality assessment







Landslide process

Time Trigger Slide Vol.|Dam Height

(Mm?3) (m)
1862/06/06 | Earthquake (M =6-7) formation of landslide dam

Effects

1898/2/? Rainfall breakage of the 1862 landslide dam

1941/12/17 | Earthquake (M =7.1) 70-140 36 persons killed, 59 houses damaged;

landslide dam formed

: 1 person killed, 1 house damaged;
1942/08/10 | Rainfall (776mm) 140-170 the dam enlarged

137 (74 ?) persons killed, 200 houses
damaged, dam broken

1951/05/18 Rainfall (770mm) 140-200

Rainfall (327mm) 90 formation of landslide dam

1979/08/15 :
Rallgf7c19||/g>82/‘g2m) breakage of landslide dam

1999/09/21 | Earthquake (M =7.3) 39 persons killed
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ver bed erosion

550
/ E
-
©
— 1998 2
| —— 1999 . 505
- 2001
~ 2003
— —— 2004 4co
— 2007
0 200 400 800 800 1000
distance (m)
E -
- E
L2 c
T S
> — 1998 =
© — 1999 3
——— 2001 ©
\_:'/ e 2003
\\._\ i — 2004
400 e
— 2007 2007 450
30 v v v T T v v v v v T T 400
o 200 400 0o Beo 1000 1200 1400 160 1’0o 0 500 1000 1500 2000

distance (m) distance (m)



incision

River lateral erosion &




erosion on the landslide area
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erosion on the landslide area
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Coseismic horizontal deform.
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LiDAR DEM 2m
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Data Comparison
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River Bed Changes

River channel Terrace
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-

2013 07_21
—2013 12 07
2014 _03_23
——LiDAR

300 400 600

Mean diff. : <1 cm e UAV2-LiDAR
STD diff. <8 cm ——=UAV3-LIDAR
Max diff. : <20 cm

300 400 ' o

(w) a3







DTM Quality Evaluation ]
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Faults
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I—CE\‘ITM: | Distce | Suface | Volume |
Click on the model to define a 3D segment.

Distance: 57598 m
Height difference: 126.79 m
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Before and After Typhoon, Peisha Bridge, Central Cross-Island Highway
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5/11/06 vs. 2010 LiDAR




Topographic Change
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Riverbed
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pEPEE (kg) 86

B4Rt (kg) 15

BFEFREF (Mmin) 60
RiEEREF (Mmin) 45
S (km) 8
EFEER (Ms)  10/20

HE3 R (M) 3600




5= (g) 3,500

R~ (mm) 227*180*125
BE (nm) 1,550 BEAL4ME)
BhKBAEE IP64

5 E (mm) 10

FOV (deg) 330

RIEEE
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Airborne Applications Parameter
Accuracy (RMS ERROR)

SmartBase
RT X Post-
Process Post-
Processed
Processed

<0.1H <0.05H
Position (m)
<02V <0.1V

Velocity (m/s) 0.01 0.01

Roll & Pitch
(deg)
Heading (deg)  0.035 0.035

0.015 0.015




UAS LIDARZ 5 &
lanix AP20

S5 Riegl VUX-1 + Trimble A

BENSHE

LIRS 550kHz

RIZB(FOV) 330°

I 00 m (E 125 515260%)
S N 550m (512 % 51 %20%)
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UAV LiDAR
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B UAV LiDAR DSM vs. DEM



! UAV LiDAR DSM vs. DEM



B UAV LiDAR DSM vs. DEM



Topographic profiles
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Profile Graph Title
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UAS cam. vs. Airborne LIDAR

UAS_DSM 0.22m* LIDAR_DSM 2m
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GREAT - BETTER - BEST

Phoenix has a LIDAR System for
every demanding application.

" https://www.phoenixlidar.com/lidar
-products/
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s Multispectral Image

«» 6 bands multispectral camera Tetracam
1280x1024, 1.3 ixel . o
(1280x megapixel) - ini-MCA

» 10bit radiometric resolution
+ Focal length of lenses 8.3 mm ,4} o~

+ Size 115 mm x 78 mm x 80 mm \6»/

» Weighs appr. 700 g




» 6 bands multispectral camera
(1280x1024, 1.3 megapixel)

+ 10bit radiometric resolution

» Focal length of lenses 8.3 mm
» Si1ze 115 mm x 78 mm x 80 mm
+ Weighs appr. 700 g
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NDVIvs. RGB




NDVI vs. RGB
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Microdrones MD4-1000

» Climb rate: 7.5m/s
» Cruising speed: 15m/s
» Propulsion: 1000W
» Net weight: 26509

» Payload: 0.8 Kg (recom.)
» Payload: 1.2Kg (max)

+» Max take-off weight:
55509

« Dimensions: 1030cm

(rotor shaft to rotor shaft)

+» Endurance: up to 88 min
+~ Temperature Range: -10 ~

50C

» Humidity: < 90%
+ Wind tolerance: < 6m/s

(steady pictures); < 12m/s
(cruising)

+« RC distance: 1000m
» Celling altitude: <1000m
« | ake-off altitude: < 4000m
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.. = Homemade Fixed-Wing Drones

Oblique Photogrammetry Drone

« Wing span : 1.5~2.2m
+ Fly height : >4000m

» Speed : 10-20m/s

» Power : LiPo

» Payload: <1000g _?
» Endurance : 40~120 mins

» Net weight : 1500~4500¢g

+~ Camera : Sony QX100, QX-1, A7R... etc.
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