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GENERAL INTRODUCTION

GENERAL INTRODUCTION

The last decade has been marked by the widespread of mobile devices. A typical
example is the proliferation of Smartphones, which have been an integral part of the daily life
of people. Besides their communication purpose, smartphones are used for entertainment,
navigation, and as pick and shoot cameras among other things. They are quickly replacing
advanced digital cameras, thanks to their processing capabilities and the quality of their
sensors. Moreover, with the quick development of mobile operating systems such as Android
and i0S, it is common now to find image processing applications that provide a lot of

functionalities that used to be available only on desktops.

In this Master’s thesis, we are going to design and develop an application for creating

panoramic images that can run on Android smartphones. The aim is to take several pictures
using the smartphone camera and then combine them to produce a picture that has a wider
field of view than what can be taken by the on-board camera. The application is designed to

help the user to take the best possible individual pictures.

The key idea to produce a combined picture is based on image stitching technique,
where images are searched for correspondences between them, and then aligned according to
these correspondences. A final blending processes is applied to smoothen the artificial
stitching marks. Ilnaée stitching is a well-known technique used in domains such as robotics,

astronomy and medical imaging.

This thesis is comprised of four chapters, organized as follows:

> Chapter 1 (Overview of domain and state of art): We review the
fundamentals of the Android OS. We will also review work related to

panoramic imaging and image stitching.

Y

Chapter 2 (Image stitching): we will go through the principals of image
stitching with more details. In this chapter, we will explain image features and
see two popular feature extraction methods: SIFT (Scale-Invariant Feature

Transform) and SURF (Speeded Up Robust Features).

> Chapter 3 (Implementation and Design): in this chapter, we give the details

of our application design and implementation. We will show the UML diagrams
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of the different java classes as well as the interfaces and different parameters

used to control the internal algorithms used by the application.

» Chapter 4 (Tests and Results): in this chapter, we show results of running our
application on some data sets and discuss the obtained performance. The data
sets represent pictures taken under different conditions (indoors. Outdoors.

Lighting,...etc.).
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Abstract

In this document, we have discussed the subject of creating an application for smartphones on
Android system, that can generate panoramic images (photos with a wide angle of view). We
have done some experiments and researches on algorithms and methods of image stitching, and
calculation required to do the work. We studied these methods with considering the limitations
of smartphone performance. The results of our work are panoramic images with high quality,
which consumes some time to be produced and other normal or low quality panoramas that
does not require too much time, and this is by providing multiple settings for the user to choose

from, whether it was just an ordinary user or a professional photographer.
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Résumé

Dans ce mémoire de master, nous avons discuté le sujet de la création d'une application pour les
Smartphones sur le systtme Android qui peut générer une des images panoramiques (photos
avec un grand angle de vue), Nous avons étudié des algorithmes et des méthodes de couture
d'images et le calcul nécessaire pour faire le travail. alors, nous avons étudié avec tenant compte
des limites de Smartphone dans la performance, nous avons atteint pour réaliser des images
panoramiques de haute qualité, qui consomme beaucoup de temps a produire et & d'autres
panoramas de qualit€¢ normale, et ceci est en fournissant de multiples paramétres pour

I'utilisateur de choisir, si il était juste un utilisateur ordinaire ou un photographier professionnel.



