N

HAL

open science

High-resolution satellite imaging

Paula Craciun, Josiane Zerubia

» To cite this version:

Paula Craciun, Josiane Zerubia. High-resolution satellite imaging. Mathematics of Planet Earth:
Mathematicians Reflect on How to Discover, Organize, and Protect Our Planet, Society for Industrial
and Applied Mathematics (STAM), 2015, 978-1-611973-70-9. hal-01159880

HAL Id: hal-01159880
https://inria.hal.science/hal-01159880
Submitted on 4 Jun 2015

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://inria.hal.science/hal-01159880
https://hal.archives-ouvertes.fr

7.5. High-Resolution Satellite Imaging 115

7.5 = High-Resolution Satellite Imaging

Paula Craciun, INRIA
Josiane Zerubia, INRIA

Do you know that over 50 satellites are launched every year to orbit the Earth? Have
you ever wondered what the purpose of these satellites is> Here is one of them.

With the launch of the first satellite, a new way of gathering information about the
Earth’s surface emerged. Highly sophisticated cameras are built on the satellites to obtain
very high resolution images. Satellites nowadays provide images at a resolution of 0.3
meters, which means that you can even identify your own scooter! Huge amounts of
data are collected every day using these cameras. Still, all this data is meaningless, unless
the images are further analyzed and understood.

A first step in understanding what is represented in an image is to identify the objects
which it contains. We will focus here on identifying boats in a harbor. Boat extraction in
harbors is a preliminary step in obtaining more complex information from images such
as traffic flow within the harbor, unusual events, etc.

When you look at a satellite image of a harbor, you can visually detect the boats based
on their characteristics, such as the fact that they are usually in water, their white color,
or their elliptical shape. All these characteristics make it easy for us humans to correctly
identify the boats and discriminate them from other objects such as cars, buildings, or
trees. Humans know the concept of a boat, but computers don’t. Tell a computer to
identify a boat, and it won’t know what you're talking about.
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Figure 7.5. Reprinted with permission from CNES/INRIA.
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Chapter 7. Communication and Representation

In order to use a computer to detect boats, one must first identify all the character-
istics that make a boat unique. Some of them were mentioned before; can you think of
others? Once you write down a list of all such characteristics, you then have to define
them in a mathematical manner. Put all these mathematical characteristics together and
you have developed a mathematical model for boats in harbors. Keep in mind that you
must model the boat itself, as well as the relationships between the boats. One example of
a relationship between two boats is the fact that they are usually not allowed to overlap.
Note that if the final result is not satisfying, it probably means that the model is poor, and
you should try to improve it.

The last step is to integrate this model into a framework that allows you to extract only
those objects that fit the model and neglect all others. Probabilities play an important role
in this step. The computer will search for a configuration of objects until it finds the one
that best describes the real data in the image. In the best case scenario you'll end up with
a configuration that incorporates all the boats in the harbor. At that point, you can move
on to do more interesting stuff with this information.
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