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Seminar on the Application of 3D Laser Scanner to Earth Surface Surveys
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Introduction to terrestrial LIDAR techniques. this course will focus on collecting and analysing
earth surface data collecting from using ground based Lidar. Following by data processing lab. in
order to create 3D virtual reality models
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4 To have knowledge of natural and social science theories
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B 4+ To be able to investigate, analyze, plan, and manage both natural resource and .
human social issues
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lifestyles based on environmental ethics and ecological principles
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environmental issues and develop systematic solutions with a global perspective
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# I & B % Teaching Schedule & Content

#F =X Week

r % Subject/Topics

% 2xRemarks

A2 4 : Introduction to terrestrial LIDAR techniques: Laser
Scanning: Evolution of the Discipline
, Chapter 8 Laser Scanning. In Photogrammetry: Geometry from images

and laser scans (2004) 2nd edition by Karl Kraus -

Z2d ¥ % | Chapter 8 Laser Scanning: Evolution of the

Introduction to
Terrestrial Laser

1 L Scanning
Discipline Topcon Lase total
In Photogrammetry: Geometry from images and laser scans (2004) tati
2nd edition by Karl Kraus - station
Basic of surveying using total station GRIE 5 : RJEE ~ Bl & B 27 2P
4 ): Introduction to Nikon DTM A10 and Topcon GPT 3003LN Long
distance and Non-Prism Total Station GGREET &4 f4 2> 2 K)
Introduction to Riegl LMS Z3601 3D laser scanner (pd kif k%ol
A1) thttp://www. riegl. com/terrestrial_scanners/lms- Time Of Fly (TOF) and
2 z3601_/3601i_all. htm ° Triangulation/Trilater
Point clouds post-processing software: Riscan Pro and MeshLab (2-Z ation
{4 2 #5048 i 4 Riscan Pro and MeshLab)
3D model from photos: Introduction of Photogrammetry and Visual SFM §1sualSFM : A Vlsue}l
. . tructure from Motion
3 ( V%sual Structm.’e from Motion Sygtem) ' . Systen
Assignment 1: Build a 3D color point cloud using Visual SFM(i%#% - : ) .
117 Visual SFME: B 4 & = 3DERZ )| (http://ccwu. me/vsfm/1
ndex. html)
3D model of small status (10-50 cm) using triangulation 3D laser
scanner: David laser scanner (Now HP laser scanner)
A Coordinate Transformation( & #-# 4% @ 1% & ¢ fr@hiEd Backsighting™
T s Rz 22~ 3428 £) ! Introduction to Leveling and
height measurement using Sokkia SDL 30 Digital Level (-k#&ip|& hiZ
22Sokkia SDL 30% + kKB ik /i)
Davidlaser handheld laser scan practicing Lab A222!
5 3D laser scanning and camera calibration (= & F S & iptéfer ) : o
. : . . . T¥- B8
Triangulation Lases Scanner: Davidlaser camera calibration
TOF Laser Scanner: Riegl LMS Z3601 and Nikon D100/20mm fixed lens
(& * Riegl LMS Z3601#2Nikon D100 /20 mm=_E 4L5p) -
Davidlaser Il scan practicing Lab A222!
Point clouds: object within 10 m(Z g 844k (- ) Lo ppE=z https://www. revopoint3
6 2.2 #ps ) P How to 3D scan a small object? 3¢ 5347 & ~ Bra & = d. com/pop-3d-scanner-
o~ FEH o dgiiwE plE <+ B EERE 2/
Revopoint pop 2 {12
eGNSS 41 %
Assignment 2: Build a 3D color point cloud using Davidlaser II (i®
¥ - .41 * Davidlaser 11z 3Dg2)!
Revopoint pop 2 scan practicing Lab A222!
Point clouds within 10 m(Z ‘&ag st¥F+H (- ) L2 p Pz AB2 HF
7 B ) : Lab. of 3D laser scanning within 10 m (F "2m& HFm & EY) - fe% -
(BBERHIWY | FRiEb-82 ¢ ~6BHFp =¥ )
Assignment 3: Build a 3D color point cloud using Revopoint pop 2
(1¥%¥ = :41* Revopoint pop 2: > 3Dg-Z )!
Introduction of Solid State Lidar: Introduction to Livox Mid-40/
gic.lfz() iidzr Cthin 10 m(= 5 63 (=) L2 cpp iz Gus b https://www. livoxtech.
B;’);n igdggrs?)glscellﬁ = AT A R e com/mid-40-and-mid-100
8 Lab. of 3D laser scanning within 10 m Point cloud process and 3d https://www. livoxtech.

model reconstruction 1 (F 2Ry Fa @ #HERP 2 T 2- @ B
Foemdcg BT RE N S EATFRETHRED )

Assignment 4: Build a 3D color point cloud using Livox solid state
scanner (1¥%# = :4]* Livox solid state scanneri * 3Dg:Z )!

com/mid-"70
(A2 - el
i%%‘;m




Introduction of Solid State Lidar: Introduction to Livox Mid-40/
Mid-70 lidar

Point clouds within 10 m(=Z &% 8##H (- ) L2 p p =z AT H
B ) indoor 3D scan

. Point clouds within 10 m(Z &3 8% (- ) -2 p p = 283 H A
B ) : Lab. of 3D laser scanning within 10 m Point cloud process and
3d model reconstruction 2 (F "% 2R 2 FAL1E A2 - @ 3D
) o
Introduction of Solid State Lidar: Introduction to Livox Mid-40/
Mid-70 lidar
Point clouds within 10 m(= &g &t (- ) L2 p Pz A2 HF
B ) * indoor 3D scan
Point clouds within 10 m(=Z /&% & (- ) L2 p p = AT HF
10 B ) : Lab. of 3D laser scanning within 10 m Point cloud process and
3d model reconstruction 2 (F " a8 2 FAL 1S A2 - @ 3D
B e
Point clouds: scanning distance between 10 m and 50m, 3D
reconstruction of Environment College building 1-scanning (= & F &
Fde (2 ) 10-502 2 p PRz T4 ¢ -4 Fpred = 3DRA] )
(FRBZEH)
Introduction to Structure Core Lidar e B
Point clouds: scanning distance between 10 m and 50m, 3D hi tps / /www. youtube. co
11 reconstruction of Environment College building 2- scanning (= &% y t.h’? ) :
stipds (=) 10502 ¢ p p Rz AT a4l e 2 3Dpal o) [P _
(Rpt i v=nl1zP9BP3168&t=5s
Introduction to Mechanical 3D Scanner: Riegl LMS 73601
Point clouds: scanning distance between 10 m and 50m, 3D
12 reconstruction of Environment College building 3- scanning(= &3 &
ok (2) 10-502 2 p p Rz BB 2 - 1]~ FagE 23K - )
(FKZEHR)
Point clouds: scanning distance between 10 m and 50m, 3D
13 reconstruction of Environment College building 4- point cloud
processing(= 25 #4Ff (= ) 10-502 2 p Pz MBZHmp @ 3~ #F
P 2 3DHCA] o ) (FRIRZA)
Point clouds: scanning distance between 10 m and 50m, 3D
14 reconstruction of Environment College building 5- point cloud
processing(= & F #HH (= ) 10-502 = p Pz Ag 2 Hm @ 33 - #F
prgraE 2 3DHCA] o ) (RIRZHA)
Point clouds: scanning from 50m to 200 m and airborne LIDAR-1(= &
15 TR (=2 )50-2000 2 PRz B2 HE L R B2 3D
1))
Point clouds: scanning from 50m to 200 m and airborne LIDAR-2(= ‘&
16 T8 (=2 )50-2002 2 p PRz MEEZ w3 E s e 2 DR
Al e )(##A))
Point clouds: scanning from 50m to 200 m and airborne LIDAR-3(z= &
17 T8 (=) D50-200= = p PRz RELZ 4 L R > e 3D
Al e ) A))
Point clouds: scanning from 50m to 200 m and airborne LIDAR-4(z= &
18 THFR (=2 )50-2000 2 p PRz B2 Hm L R Femed 2 3DHE

3 - ) )




% % K % Teaching Strategies

¥ P Lecture & w3t #Group Discussion |:| %2B9 Y Field Trip
H i Miscellaneous: ¥ *t Bl & 1 %

% % 4] #7 p * Teaching Self-Evaluation

£13#7% % (Innovative Teaching)

[ ]mags 2y (PBL) [ ]ma e fe%y (TBL) [] %2 ¥ (SBL)
Déﬁﬁ?{i Flipped Classroom I:l E3xEr Moocs

A ¢ § = (Social Responsibility)

|:| % # 4 B Community Practice |:| A% & ¥ Industy-Academia Cooperation

5 & (¥ (Transdisciplinary Projects)

|:| i M %% Transdisciplinary Teaching |:| B % %% Inter-collegiate Teaching

|:| ¥ §F & 3 Courses Co-taught with Industry Practitioners

H v other:
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FHEIEFTIP (F 2% TR - REF EP)
Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)

% - ~ =% (1)Kraus, K. (2004)Chapter 8 Laser Scanning. In Photogrammetry: Geometry from images and
laser scans (2004) 2nd edition by Karl Kraus - (2)% & % £22 % < (2003)= ‘& F S44Fm iz 2 A1 42p|E 4
Z_J&* > http://webl. nsc. gov. tw/public/Data/popsc/2003_222/9205-02. pdf - (3)
http://www. oocities. com/adaptive_geoservices/MPES2000_ISITE. pdf - (4)
http://www. fig. net/pub/bratislava/papers/ts_02/ts_02_stanek. pdf - (5) Airborne Laser Scanning: Basic
Relations and Formulas, ISPRS Journal of Photogrammetry & Remote Sensing, 54: pp. 199-214.
Baltsavias, E.P., 1999

(http://citeseerx. ist. psu. edu/viewdoc/download?doi=10. 1. 1. 42. 1900&rep=repl&type=pdf)

%= ~ 37 % Riegl C(http://www.riegl.com/) ¥Rapidform Chttp://www. rapidform. com/) %t ~ Elementary
surveying: An introduction to geomatics by Wolf, P. R and Ghilani, C. D. (2006), 11th edition,
Pearson Prentice Hall, London ° Chapter 4-5, p.72-125 and chapter 8, p.187-226 -

%> ~ A% (1) http://www. menci. com/services/camera-calibration. html -

(2) Riegl tutorial video and manual: http://www. riegl. com/downloads/

http://www. riegl. com/download/?nav=browse&category=TRAINING

(3) Rapidform : http://www. rapidform. com/portal/Iframe/evaluation e
papers

(1) http://www. tu-dresden. de/ipf/photo/publikationen/2006/Bienert_Maas_Scheller ForestryVienna2006. pdf
(2) http://www. photogrammetry. ethz. ch/general/persons/henri/EISE_649. pdf (topography)

(3) Sternberg, H., Kersten, Th., Jahn, I., and Kinzel, R.(2004) Terrestrial 3D laser scanning - data
acquisition and object modeling for industrial as-built documentation and architectural applications
International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, 35
(B7), 942-9471.

(4) Gruen, A., and Akca, D., 2005. Least squares 3D surface and curve matching. ISPRS Journal of
Photogrammetry & Remote Sensing, 59(3), 151-174.

(5) https://www. fig. net/commission6/baden_2006/PDF/LS2/Sternberg. pdf (building)

(6) http://www. rieglusa. com/applications/geology/index. shtml
Geology

TLS in the national park Saxon Switzerland - T. Martienben, K.H. Lobel

Landslide Monitoring Visualization and Quantification of Material Movement - Multiple Authors
Glacier Monitoring Sulzbachkees, Alps. Austria Monitoring Campaign 2008 using LPM-321 - Multiple
Authors

Glacier Monitoring Sulzbachkees, Alps, Austria - Multiple Authors

Geology Outcrop Modelling and Interpretation Using Ground Based Hyperspectral and Laser Scanning
Data Fusion - T. Kurz, S. Buckley, J.

Howell, D. Schneider
Building Pit Surveying - Austria - Multiple Authors

Buildings and Architecture
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