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More computations

\ Computing MIN

Computing MAX

Computing COUNT

Computing MEDIAN

Computing Interpolation of sensor data

Cet us explere this: \



Computing Interpolation

Let us consider a signal (say concentration of a
hazardous gas) that varies in space.
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Computing Interpolation

How can we get this signal from a networked
embedded sensor system?
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Computing Interpolation

We can deploy one sensor node here...
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Computing Interpolation
... and another one here....
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Computing Interpolation
... and another one here....
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Computing Interpolation

... until we have a dense network.
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Computing Interpolation

When the signal changes with time we want to know
the shape of the signal and how it moves?
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Computing Interpolation

And we want to do that quickly (say a few times per s).
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Computing Interpolation

Naive solution: Let each node broadcast its sensor
value...
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Computing Interpolation
... and then perform curve-fitting.
Time complexity O(m) ®
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Computing Interpolation

Slightly intelligent solution: Let a su

hset of nodes

broadcast and then perform curve-fitting.
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Computing Interpolation

Q: And how to perform curve-fitting?
A: Use data points with a weighted average of inverse

square distance.
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Computing Interpolation

Q: But which nodes should be selected?
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Computing Interpolation

Select nodes at random.

Signal Curve fitting
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Computing Interpolation

It gives a poor representation of the data.

Signal Curve fitting
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Computing Interpolation

Let us select some other points.

Signal Curve fitting
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Computing Interpolation
And we get a good fit ©

Signal Curve fitting
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Computing Interpolation

Curve fitting Is good if we can find the “right “data
points.

Signal Curve fitting
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Computing Interpolation

Q: Which nodes should be selected?
A:. Select the node with the largest error.
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Computing Interpolation

Q: Which nodes should be selected?
A:. Select the node with the largest error.
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Computing Interpolation
Q: Which nodes should be selected?
A:. Select the node with the largest error.

3 data points.
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Computing Interpolation

Q: Which nodes should be selected?
A:. Select the node with the largest error.
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Computing Interpolation

Q: Which nodes should be selected?
A:. Select the node with the largest error.
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Computing Interpolation

Q: Which nodes should be selected?
A:. Select the node with the largest error.
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Computing Interpolation

Q: Which nodes should be selected?

A: Add a data point step by step. Use a prioritized MAC
protocol and compute priority=1/error.

6 data points.




Does this really work In practice?
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Thanks you for listening!
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