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Context and Motivations

Using devices with a long-lasting battery

is VERY pleasant! 

Successful apps MUST keep track of

how much they consume.

Measuring or estimating energy 
consumption is a key winning factor
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Context and Motivations

HARDWARE MEASUREMENT

Complex to set up and use
More realistic measurements

Estimating energy consumption 
using ONLY static predictors 

LIGHTWEIGHT 
No code instrumentation or execution

RAPID 
Extract characteristics from the source code

OUR INVESTIGATION
Experiment with supervised learning to predict the 
likely consumption of Java classes in Android apps
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Estimates using sensor data

STATIC ESTIMATION

Coarse-grained estimation
Does not execute the code



Experimental Setup

60 Android apps 
(Palomba et al.)

How good is a machine-learning-based 
classification model in predicting the energy 

consumption level of Java class in Android apps?
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Independent 
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10-Fold Cross Validation
Training Set
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Hyper-parameters 
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Selection

Model Training
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Box Plots Nemenyi + 
Friedman Tests
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Results & Discussion

We discuss only the energy consumption values aggregated with the “sum”

Better than Random! 
Machine learning for energy 
estimation might be an idea!

Limited Performance 
All models’ average F-measures 
did not go beyond 0.4. As 
expected, the results were not so 
good…
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Results & Discussion

We discuss only the energy consumption values aggregated with the “sum”

The exploited dataset has few observations (620 
classes), especially for multi-class classification. 

Need additional data energy consumption data 
measured or estimated from more apps!

We have considered a limited set of features 
because of study’s exploratory nature.

Need new static predictors that are correlated 
with energy consumption!

The values of other observations strongly 
influenced the consumption classes created.

Need a new splitting criterion that does not create 
dependencies among data points!



Conclusion

Experiment within-project 
scenario

Consider the effect of 
confounding factors

Try new ways to label the 
consumption levels

Interpret the models’ 
predictions
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