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Assignment 2: Aggregation Algorithm
Lecturer: Payam Barnaghi, Chuan H Foh Demonstrator: Daniel Puschmann, Nick Palaghias

Disclaimer: These notes have not been subjected to the usual scrutiny reserved for formal publications.
They may be distributed outside this class only with the permission of the Instructor.

2.1 Introduction

In this assignment you need to implement an algorithm tot aggregate the sensor data based on the changes
in the data (i.e. activity). In other words, in times of high activity (i.e. more frequent changes in the data),
the data should be less aggregated to preserve more changes that has occurred in the data. In times of low
activity, more samples should be aggregated into one value to save communication bandwidth and therefore
to save more energy on battery powered nodes.

2.2 Implementation

• Storage: Store the data from one of the sensors on a node continuously in a buffer. The buffer can
be implemented as a First-come-First-Out Buffer with size n = 12.

• Activity Measurement: Measure the activity and change of the data using the standard deviation
measure (http://en.wikipedia.org/wiki/Standard deviation). Assume if there is low deviation it means
that there are no interesting activities occurred. Consequently you can assume if there is a high
deviation, it means high activity.

• Aggregation: If there no interesting activity, you can sum up the whole buffer into one value by
taking its mean e.g. sum up all values and divide it by n. In case there is high activity, only any 2nd
or 4th, or 6th values should be aggregated.

2.2.1 Example

We have a full buffer that includes sensor readings B with n = 12 and B = (0, 0, 3, 0, 2, 0, 0, 4, 0, 0, 3, 2).
The standard deviation is ≈ 1.5; it means that no interesting activity has occurred during these measure-
ments (we have a lot of 0’s e.g. from a light sensor stating that it is dark)
Therefore we sum up all the values that are in the buffer to one single value 1.1 and this value is submitted.
During more activity times, for example, we get a Buffer B = (10, 2, 12, 2, 19, 1, 19, 100, 6, 4, 66, 33)
The standard deviation is ≈ 29; this means that there are interesting activities occurred during these mea-
surements. e.g. maybe someone entered the room.
We choose to aggregate each 2 value pairs and generate a reduced vector as X = (6, 7, 10, 59, 5, 49).

Implement your algorithm in a way that depending on the standard deviation it chooses different levels of
aggregation.

0Acknowledgment: The first version of the lab manuals and this assignment for EEEM048 were prepared by Dr Frieder
Ganz, CCSR, University of Surrey.
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2.3 Additional features

You can add one or more of the following extensions into your algorithm, or you can add your own extension.

• Add more parameters that measure activity (e.g thresholds, statistical measures).

• Add functionality to reconstruct the data, e.g [1,2,2,2,2,2,2,3,1] could be abbreviated to [1,6x2,3,1].

• Add your own extension.

2.4 Assignment Hand-in and Marking Scheme

Please refer to the Coursework description on SurreyLearn or you can find the Coursework description in
the following link:
http://personal.ee.surrey.ac.uk/Personal/P.Barnaghi/teaching/EEEM048/EEEM048-Coursework-2014.pdf
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