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Lecture’s objectives and plan

(a) Review super quickly the different types of rocks on Earth based on geotechnical interests;
(b) Know the three main phases of soils;

(c) Be able to manipulate the different soil phases calculations;

1. Rapid Introduction to pointclouds (especially in Geography/Geomorphology/Geology...)

2. Pointcloud data acquisition (Laser-based and photogrammetry-based)
3. SfM-MVS on historical aerial photograhs

christophergomez@bear.kobe-u.ac.jp



1. Rapid introduction to point-clouds
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1. Rapid introduction to point-clouds
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... and if you zoom on the image we had earlier, you can see that it is a
pointcloud, made of a plethora of points.

1. Rapid introduction to point-clouds
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Return intensity

The intensity of a wave (any wave) is the time-
averaged power transferred per surface area:

<P>/A =1

And | is expressed in Watt per square meter.

[maginary sphere area

A=4nr?

Intensity at
surface of sphere

For each return from the LiDAR signal (creating a
point), the return intensity, is the strength of the
returned laser-beam by the surface/object. Therefore,
it can be used in remote-sensing to differentiate
different types of objects.

https://blog.soton.ac.uk/soundwaves/wave-basics/point-
sources-inverse-square-law/

1. Rapid introduction to point-clouds
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Fernandez-Diaz, J. C. (2011). Lifting the Canopy Veil - Airborne
LiDAR for Archeology of Forested Areas. Imaging Notes, 26(2).
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*.las (compressed *.1az)

*.ply (Stanford ply)

*.0bj (3D-Object exchange standard)

*.csv *.dat *.txt (textfiles, no compression)
*.pcl (PCL library standard)

1. Rapid introduction to point-clouds
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2. Pointcloud data acquisition
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2. Pointcloud data acquisition



The laser data is then combined with the GPS
location, the IMU data (acceleration, rolling,
direction, orientation) and a digital camera to

Bay with the LiDar sensor

Examples of generate the RGB pointcloud and extract
LiDAR orthophotographs.
sensors

2. Pointcloud data acquisition



2. Pointcloud data acquisition



Hybrid solutions, combining total station and laser scanners

Leica MS60

The Leica MS60 in the field in New Zealand (South Island)
near Porter skifield (a) and lake Lyndon in the upper
country of Canterbury. Although the laser scanning
capability has a shorter range, (b) the total station could
record control points 650 m away on the wall of a cottage
(the reader will note that this performance is subject to
illumination, moisture, pollution and other factors that
can affect the measurement)

2. Pointcloud data acquisition
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2. Pointcloud data acquisition




FUKUSHIMA PREFECTURE SITE.

Dl

Geamarphalagy 24;

Cantents lists available at ScienceDirect

Numazawa

Geomorphology Volcanic Lake

journal homepage: www. elsevier. com/locate/geomarph

A study of Japanese landscapes using structure from motion derived @E.m_\,
DSMs and DEMs based on historical aerial photographs: New opportu-
nities for vegetation monitoring and diachronic geomorphology

Table1. Characteristics of the photographs used for the different SfIM-MVS case study.

Christopher Gomez **, Yuichi Hayakawa *, Hiroyuki Obanawa © Location Sakuraj ima Aizu Sakuraj ima Sakurajirna Yamaguchi
e Year 1966 1976 1996 2006 2013
ARTICLE INFO ABSTRACT
= Flight elevation (m) 3500 2000 3900 4600 3651
SEA OF
Scale of the photograph ~ 1/20,000 1/10,000 1/25,000 1/30,000 1/13,000
JAPAN
?Px\ Camera Leica RC8 Leica Leica RC20 Leica RC30 ucx
e &4 W PACIFIC R8s
e OCEAN
Camera type Analogue Analogue Analogue Analogue Digital
YAMAGUCH! PREFECTURE SITE Photograph Black and Colour Black and Black and Colour
white white white
SAKURAJIMA YOLCANO KAGOSHIMA PREFECTURE SITE Number of photographs 36 64 34 21 27
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od hased on unregistered non-metric photographs, known as SIM-MVS used

Recent advances i
opment of mu

comput
e pr

Motion and Mul

ing capacities, and especially the devel-
essors and the wide-distribution of the

alculation capacit
nested fully-ph
3D photogr,

lications (eg. Fonsta
areas of earth-surface

Photographs:

field of compute ind was then also
as ‘structure and motion”. It has since d[‘v[‘|Dp[ﬂ into a val
generating 3D medels from 2D imagery (Szelisk and it has
recently lnown a real expansion in the field of geo-sciences, mostly

012525 50 Km
| S |

Research locations:

3. SIM-MVS on historical aerial photo
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3. SIM-MVS on historical aerial photographs
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3. SIM-MVS on historical aerial photographs




y. 1966 y. 1996 y. 2006

3. SIM-MVS on historical aerial photographs




Conclusion of Lecture o1

(a) What is a pointcloud, what data are stored with it and the different structures

(b) The different types of sensors used to generate 3D from laser data

(c) The STM-MVS photogrammetric method to generate 3D

(d) Be able to choose one method or another, based on your objectives.

(e) Understand the potential of the SfM-MVS method beyond traditional remote sensing (historical data...)

From this general introduction, we will then start looking at different environments, with specific problems
and challenges to pointcloud acquisition and then processing.
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