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Large-scale Participatory Sensing

Large-scale Sensing
Made Possible
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Participatory Sensing Components Overview
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Constraints .-

- Privacy
- Energy
- Bandwidth

Major Query Categories in Participatory Sensing Context

Capabilities
- Energy
- Location

- Sensors

- Trust Management
- Quality Assessment
- Sensor Scheduling
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Multi-query Processing: Making Use of Commonalities
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Sensor Selection for a Combination of Queries of Different Types

Only highlighted queries are considered
(the rest can be treated likewise)
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— Long-term scheduling for optimizing utility over a
long period is not possible due to lack of
information (i.e. sensor locations, sensor costs,
future queries are not known in advance)

— Workaround: scheduling is performed in every

N time slot, where all information is available Y

Average value
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Simulation Study

* Finding optimal set of sensors is NP-Complete, therefore we propose

heuristic algorithms for answering multiple queries of the same type.

« Using these algorithms, we select sensors for providing data for the

combination of multiple queries of different types.

Point Queries

Available Sensors

(locations — costs — inaccuracies — reputations)

! |

(locations, valuation
functions)

Aggregate Queries
(regions, valuation functions)

Point queries for

location monitoring

N\ (

(

Location Monitoring Queries
(regions, sampling functions,
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* The impact of privacy sensitivity and energy cost preferences

of participant and their trustworthiness on the total utility and on

the number of satisfied queries Uy u, Y
« Randomly moving sensors in a 2D region i, N
« Sensor measurement limit of at most 10 ul/\»{x_,l},‘ ,\ 2%
« Only point queries NN u,
YP o /\ \ .){'-\.\;; N
TR ) é u,
u, u,
Average utility per time slot Query satisfaction ratio
=+=Optimal -@-Baseline =#-LocalSearch —W—Optimal - —d—Baseline  —¢localSearch
2500 -
0.45 —g————— ——
Sensing - 035 — / /
Tasks = 1500 R Pl
i Z
500 0.15 //
0 | | i I : : | 0.05 /
7 10 15 20 25 30 35 0 b / . . . .
Budget 7 10 15 bui(;et 25 30 35

Contact: mehdi.riahi@epfl.ch



