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Abstract
In this era of data-driven research, mobile devices play a significant role due to their general availability
as a computing platform and their data generation capabilities. The aim of this thesis is to shed light on
these capabilities in the context of crowd-centric sensing and computational offloading.
The use of mobility data acquired from mobile devices is a growing area of research and we explore
various topics related to sensing crowds using this new type of data. First we identify the main features
and define a taxonomy for the systems involved in sensing crowds. Based on them, we then
classify dozens of the existing systems focused on mobility data acquisition.
From the issues and features surfaced while evaluating these systemswe devise architectural models.
We implement our proposed architecture and policies in a mobile application for sensing crowds in
urban environments, UrbanPulse. In addition to design topicswe also focus on how we acquire
the data using the interfaces available in current smartphones. We propose a protocol that leverages
both the Wi-Fi and Bluetooth interfaces for detecting and communicating to neighbouring devices.
Another topic related to sensing the crowds is the analysis of the mobility data collected using sensing
infrastructures or mobile applications. We implement an analysis and visualization framework for such
data and evaluate it on a real dataset collected from a Wi-Fi based sensing infrastructure deployed in an
urban environment.
We also focus on balancing the workload between mobile devices and the remote resources used by
their applications. On this topic, we look into policies for offloading the computation. We empirically
evaluate them on a computationally intensive mobile game. For conducting these experiments
in greater number, variety of scenarios and long periodswe also propose an automated testbed.
Abstract
n aceasta era a cercetarii bazate pe date, dispozitivele mobile joaca un rol semnificativ datorita
disponibilitat ii lor ca o platforma de calcul si capabilitatile de achizit ie si generare de date. Scopul
acestei teze este sa puna in evidenta aceste capabilitat i in contextul detectarii mult imilor de
oameni si al echilibrarii incarcarii computat ionale intre dispozitivele mobile si resursele din Cloud.
Folosirea datelor de mobilitate achizit ionate de la dispozitivele mobile reprezinta o zona de cercetare in
dezvoltare si exploram in aceasta teza teme variate legate de detectarea mut imilor de oameni folosind
acest nou tip de date. Tn primul rand, identificam principalele caracteristici si definim o taxonomie
pentru sistemele folosite pentru detectarea mult imilor. Bazat pe acestea, clasificam zeci de sisteme
existente axate pe achizit ia datelor de mobilitate. Pe baza problemelor si caracteristicilor observate in
timp ce evaluam aceste sisteme, propunem modele arhitecturale. Am implementat arhitectura si
politicile propuse Tn cadrul unei aplicat ii mobile numita Urban- Pulse pentru detect ia mult imilor n
medii urbane. in afara de arhitectura, ne axam si pe felul in care aceasta achizit ioneaza datele folosind
interfet ele disponibile in telefoanele inteligente actuale. Propunem un protocol care utilizeaza atat
interfeta Wi-Fi cat si Bluetooth pentru detectarea dispozitivelor aflate in proximitate si comunicarea cu
acestea. O alta tematica legata de detect ia mult imilor este analiza datelor de mobilitate colectate
folosind infrastructuri de senzori sau aplicat ii mobile. Implementam un sistem pentru analiza si
vizualizarea acestor date si il evaluam pe un set de date real colectat de la o infrastructura bazata pe Wi-
Fi implementata intr-un mediu urban.
n aceasta teza ne axam deasemenea si pe balansarea incarcarii dintre dispozitivele mobile si resursele
din Cloud folosite de catre aplicat iile acestora. Pe acest subiect adresam politicile pentru echilibrarea
fncarcarii computat ionale. Pe acestea le evaluam empiric pentru un joc pentru plat.



