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Real research challenges

• How is this mining hole affecting the fauna 
and flora of Parque das Mangabeiras?

• What will the impacts be in short, medium 
and long term?

• How can we keep track of these changes in 
different time scales?
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Amphibian distribution in the world
[Source: Global Amphibian Assessment (2008)]

www.globalamphibians.org

Amphibian monitoring
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• Frog!

• Natural candidate to indicate environmental 
stress
– Abundant
– Easily sampled
– Stable in number
– Sensible to environmental changes
Indicates a potential environment problem
Highly efficient bio sensor

Which amphibian to be monitored?
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• Which data to collect?

– Sound

– Presence

– Other environment data to perform correlations

• How many sensors?

• How is the network design?

• What are the network functions?

• …

Some research questions
(Biology, Computer Science, …)











Biologists and the probe effect

Conservation biologist Dana Drake 
spots a frog during a survey

westernsoundscape.org/featuredSounds.php



WSN design issues

• Environment

• Hardware

• Application requirements

• Software solution



Monitoring environment

• Physical variables of the monitoring area
– Temperature, humidity, …

– Communication quality

• Monitoring coverage: 2D, 3D

• Physical access to the monitoring area
– Planned deployment

– After that, is it possible to have someone going there?

• Communication with the Internet
– Is it reliable?



Hardware of the sensor node

• Technical specification
– Processor: instruction set, arithmetic operations, ...

– Memory: size, word length, …

– Radio: capacity, operation modes, …

– Energy: battery capacity, cost per operation, …

– Homogeneous nodes?

• Embedded software
– Real-time kernel

• Development platform
– Programming languages



Application requirements

• For each data to be collected:
– How does it happen?

– Monitoring period (e.g., day, night, …)

– Monitoring frequency

– Data type (e.g., number, audio, image, …)

– Data reliability

– Timestamp

– Localization

• Application lifetime



Software solution

• How many nodes?

• Cooperation among sensors?

• Network functions to be performed:

– Localization, data fusion, self-organization, 
routing, …

• Communication with the Internet



Scientific Challenges
-Theory
-Techniques
-Methodologies
-Tools
-Processes

Synthesis
Box

Monitoring Application

Design Solution

CS
research 
challenge



Conclusions
(Rob Fatland, MSR)

• Problem solving in environmental space

drives

Problem solving in the technology space

• What do the scientists need from the 
technology?
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