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- Research Challenges

Ubiquitous Computing &
Biological Diversity and Ecosystem Functioning @

Climates, geology, hydrology, ...

Let's start with the Amazon forest

1 Computing Research Association. Grand Challenges in Computer Research, 2002.
2 National Academy of Sciences, Grand Challenges in Environmental Sciences, 2001.
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- Key Problems

Relative humidity: 70-90%
Temperature: 64-122 °F
Huge area, limited accessibility
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E.m The Anura Project

49 LACCIR - Microsoft
r PRONEX - FAPEAM/CNPq (Brazil)
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- Motivation

Amphibians are very sensitive to changes (Carey et al., 2001)

Closely related to the ecosystem (Alexander & Eischeid, 2001)
Fairly easy to be monitored
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B Our Approach
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Data Gathering
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Data Gathering
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Species Individuals

Hylaedactylus
Rhinella granulosa
Adenomera andreae
Ameerega trivittata

Hyla minuta

Hypsiboas cinerascens

Leptodactylus fuscus
Osteocephalus oophagus

Scinax ruber



Classitying the Anuran Calls
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Best Results

Features Used for Classification

MFCC (animals method)
RSB (anura method)
R & MFCC
S & MFCC
B & MFCC

RSB & MFCC
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m Towards Efficient Data Gathering

Reconstruct the signal based on samples
“Generalization” of Fourrier and Wavelet Transforms

Audio Reconstruction Base

Fundamental Frequencies

: Gradient Projection for
Audio Samples :
Sparse Reconstruction
Reconstructed Signal
Microsoft
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Classification Rate (%)
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Some Results

1.8 MB of sound
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Classification rate (%)
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Some Results
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E Findind The Number of Species

Improve Classification (data clustering)
Reduce energy consumption (node clustering)

K-Means for data clustering
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E Our Approach
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EB Our Approach
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Our Approach

Value Fusion
Data Averaging

Value Fusion

Data Averaging

Local Decision Local Decision Local Decision
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m Our Approach

Value Fusion / ® 5 Value Fusion
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E What we discovered

Positive correlation with the number of species

Tell us how many species are calling
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- Conclusions

Can be used for classifying species
Still cannot classify individuals

Efficient Data Gathering
Saving 88% of energy consumption (90% of data compression)
Classification success is close to 95%

Give us a hint on the number of species
Even when we do not know the species
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Desired Deployment Site
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