A-BIiRD: An Automated Bird Recognition Device

For Acoustic Monitoring And Conservation

Abstract From Acoustic Signals to Ecological Interactions

Traditional bird monitoring relies on
daytime, human-presence surveys that
miss nocturnal activity and fine-scale
spatial interactions. A-BiRD is an
autonomous acoustic monitoring system
that continuously records bird
vocalizations and identifies species using

Continuous 24-hour acoustic monitoring reveals structured temporal and spatial patterns
in avian migration.

Figure 12. Ayello, F. (n.d.). Photographer. Pexels.
https://www.pexels.com/@francois-ayello-838154943/
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Figure 13: Combined dual-unit A-BiRD
detections showing ranked species-level

spatially localizes
individual callers.

within background
noise.
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for full avian activity

Methodology

« Continuous 24-hour acoustic

Confinuous 24-hour acoustic monitoring
reveals structured temporal, spatial, and
interspecies patterns in avian migration.
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Combined and Matched Species Observations on 20231004
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human-presence-dependent surveys.
Forward Look

This framework enables scalable, low-
disturbance monitoring for avian ecology
and conservation.
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Figure 8. Diurnal and nocturnal birdsong patterns.

Hourly detections show dawn and dusk choruses, sustained nocturnal owl
activity, and intermittent nighttime vocalizations from diurnal species.

Can continuous acoustic monitoring
reveal temporal and spatial patterns
in bird populations missed by daytime

surveys?
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Future Directions

« Scaling A-BIRD arrays
* Improving long-term robustness

«  Expanding accessibility to enable
broader ecological and conservation
! applications
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Figure 9. Seasonal Migration Pulses

Daily detections reveal two distinct migration pulses, with peak diversity (~60
species) and peak activity (~4,300 vocalizations) in early-mid October,
followed by late-season decline.
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Species Activity During Fall Migration 2023

Figure 10. Seasonal shifts in species dominance

Figure 4: End-to-end pipeline from eBird).
field recording to ecological £ Species-level vocal activity shifts across fall This study represents the first validated
interpretation. migration reflect migration fiming and femporal deployment of A-BiRD; ongoing and
partifioning. expanded deployments are in progress.
Field Study: Fall Migration " £
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