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Monday 13th 10:00 – 11:15     General Lecture 1: Introduction to pointclouds
11:15 – 11:30     Q&A

Wednesday 15th 8:00 – 9:30     General Lecture 2: Applications of PCLs
9:30 – 10:00     Q&A
10:30 – 11:30     General Lecture 3: SfM-MVS: coba aja
11:30 – 12:00     Q&A

Thursday 16th 8:00 – 9:30 General Lecture 4: Combining PCL with other 
technologies, working outside the box.

9:30 – 10:00     Q&A
Friday 17th 8:00 – 9:30 Workshop on LiDAR data processing

9:30 – 10:00     Q&A
10:15 – 11:45 Workshop on SfM for Density Analysis (Daikai)
11:45 – 12:00     Q&A



Please download and use the 30 days free version of METASHAPE PRO!



From lecture 1, you should know:

(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 SfM-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…)
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Lecture’s objectives:

(a) Know the possibilities of PCL in geomorphology for different environments;

(b) Understand what tool will provide the best results;

(c) … also know the limitations of each tool.

Lecture’s plan:

1. Pointcloud technology for floodplain environments
(5’ break)
2. Pointcloud technology for coastal environments
(5’ break)
3. Pointcloud technology for hillslope geomorphology
4. Pointcloud technology for volcanic geomorphology





Working at the river-scale

If the water is clear enough, you can also “see
through” in the water itself, and make a
bathymetry.



Working at the river-scale

From aerial photographs to
3D model using the Agisoft
Metashape-Pro software
using the aerial photographs
from the Geospatial
Authority of Japan
(www.gsi.go.jp). The
photographs were acquired
in July 2015 at an altitude of
3230 m with a digital colour
DMC2-230 camera of
92.041 mm focal. The blue
flags are the ground control
points (GCPs) with known
coordinates (X, Y, Z). Please
note that you will also need
another set of points with
known values to check for
the error in the model



Working at the reach scale

Working at the valley-width scale



Example: The Kowhai River in New Zealand

Camera, image capture specification and error metrics for ten ground control points used for the creation of one of the
pointcloud of the Kowhai River at * 920 pts/m2 presented in this subsection

a b

October 2014 August 2015



Example: The Kowhai River in New Zealand

Camera, image capture specification and error metrics for ten ground control points used for the creation of one of the
pointcloud of the Kowhai River at * 920 pts/m2 presented in this subsection

a b

October 2014 August 2015

We will talk about it during the workshop, but to 
compare two surfaces taken at two different times, 
it is important to have GCPs (Ground Control Points) 
which are in areas that are stable, and the best is to 
have GCPs that are in the same location, so that you 

can compare them.



You can also use PCL to monitor the evolution of work (like the sand mining
at Merappi Volcano in Kaliurang for instance)

This is the reconstruction after
the 2017 disaster in South
Japan in Asakura. You can then
use it to monitor the impact of
the sediment hazards, against
the impact of reconstruction
and how it changes the
geomorphology.





Coasts can be very different.
What do you think are the 
challenges of gathering data at 
the coast?

Menurut Anda apa tantangan
ambil data titik di pesisir dan
di dekat laut?



Coastal dunes

beach

Coastal barriers



The specific challenges of working with cliffs

Transect of the 2007 LiDAR from a cliff of the
southern coast of the UK, illustrating the
problems encountered when imaging sub-
vertical surfaces from LiDAR data. The strip
extracted is 5 m wide and extends between
the two points X0 [552413, 97286] and Xend
[552471, 97384]

Grubbs, M. 2017. Beach Morphodynamic Change Detection using LiDAR 
during El Niño Periods in Southern California. Master thesis.



Submerged and
Semi-submerged
Landforms: Shore
Platforms, Estuaries,
Deltas, Coastal
Marsh and
Wetlands



You can also use
PCL technology to
reconstruct high-
resolution imagery
from past-data and
follow the coastal
evolution, like for
the river, and see
how it progresses
or get eroded over
time.





Hillslope drainage

Knickpoint



Glacial and periglacial

Hillslopes interfluves



Tectonic deformation and rupture

Mass movements and slope collapses





At the volcano scale At the slope scale



Lava-dome scale



Volcanic micromorphology



What you should know:

(a) What can be done in Geomorphology in different environments
(b) Know the different techniques and limitations

Lecture’s plan for next time:

This second lecture closes the more “theoretical” aspect of pointcloud technology. For the next lecture, we will 
do a more hands’ on lecture, which will look more like a workshop.


