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Wireless Ecological Monitoring System
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wing-flapping frequency
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The species behavior and distribution can reflect the
environment and climate change, thereby affecting a
country's agricultural development, and even economic.
Since birds play the key tertiary consumers in the food chain,
it is important to observe their behaviors in the ecology
study. Currently, the identification of a bird is mainly based
on video observation. However, the quality of filming image
strongly depends on the intensity of light. It could become
an issue in the night or cloudy days.

It has been found that the wing-flapping frequency can be
treated as another biometric identification for flying objects.
In this work, we propose an novel technology: Wireless
ecological monitoring system. By utilizing Doppler radar
technique and related algorithm, we are able to measure
the bird's wing beat frequency based on the flying wing
displacement. The experimental results demonstrate that
the proposed system can successfully identify multiple
flying objects within one second without being disturbed
by the surrounding stationary clutters. The maximum
detection distance is 5 meters. The great features of using
microwave technique include less influence by weather,
24-hour observation, and long-distance detection without
disturbing the birds. With pre-established database of wing
beat frequencies, we should be able to quickly identify the
existing species by radar scanning the area. Ultimately, we
hope this system can be applied to the natural environment,
making contributions to future ecological observation.
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