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Introduction:Introduction: Comparison of Sampling Strategies in order to Conserve EnergyComparison of Sampling Strategies in order to Conserve Energy
The sensor platform has a limited battery life
• With continuous sampling, the sensor platform will run out of 

battery power in a few hours.
In order to determine which sensors use the most battery power, 15 separate 
sensors were tested at two minute intervals, ten times each.

• In order to conserve battery life, samples are taken at specific
intervals
Four different techniques were used: Uniform Sampling, Random Sampling, 
Exponential Sampling, and Markov Chain Sampling.

Each sampling technique was run with 24 hours
of data, recorded at 1 Hz
• Each test was run in order to determine the least number of 

samples that can be used while still conserving accuracy.  Five 
characteristics are outputted for each test:

– Percent of samples used – the amount of samples used during this test
– Overall accuracy – the correct samples divided by the incorrect samples
– Individual accuracy – the average of the accuracies of each activity
– Confusion Matrix – the number of transitions between activities
– Percentage Confusion Matrix – the probability of activity changes

We analyze a set number of samples and use the
last confirmed activity to fill in the “blank spots”
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X Stationary Walking Driving
Stationary 3045 23 18
Walking 4 653 3
Driving 7 0 248

•User generated data 
is saved into a CSV 
file, to be used to 
test sampling 
algorithms

•The 24 hours of 
data is processed 
using each of the 
four algorithms

•Overall Accuracy
•Individual Accuracy

•Confusion Matrix

•Probability Confusion Matrix

•PREDICTED OUTCOME:
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Sample Confusion Matrix:

•The processed data is graphed 
in order to determine the most 
accurate sampling technique.
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Percentage of Sample Used

•Four Sampling Techniques Tested:

•Uniform Sampling – Sample 
sensors at a regular interval

•Random Sampling – Sample a 
given percentage of samples at 
random intervals

•Exponential Sampling –
Humans have a tendency to 
continue their current task, so if 
the current sample is identical to 
the previous sample, increase the 
time in between sampling

•Markov Chain Sampling – By 
multiplying probability matrices 
with the current activity, an 
accurate prediction of the next 
activity can be determined.

In order to determine which sensors are the most energy draining, 15 separate tests were performed 
on various sensors.  Each test was performed ten times for two minutes each.

The Nokia N95, The Sensor Platform

•The analysis 
determined that some 
of the most commonly 
used sensors for 
activity classification, 
the accelerometer and 
GPS, are the most 
battery-draining.
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Indoor Activities tend to be much

more prevalent than Outdoor Activities
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