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Abstract

This study presents an Al-based approach for posture estimation and behavior analysis of companion parrots by
integrating spatial information within a cage. Conventional keypoint-based methods have suffered from limited
accuracy and robustness due to avian morphology and complex environments. To overcome these challenges, a
multi-stage object detection technique was applied. The parrot was first detected as a whole, and then the head, tail,
and feet were re-detected to construct a Y-shaped skeleton. Angular variations of the skeleton, combined with the
positions of cage components such as the water bowl, food container, and perch, enabled classification of behaviors
including feeding, drinking, resting, and stretching. YOLO was adopted as the object detection model, and the system
achieved high accuracy and recall, validated through Ground Truth experiments. The findings highlight potential
applications in stress assessment and autonomous smart cages for companion birds.
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Table 1. Behavior classification criteria based on posture, angle, and location

Behavior Angle(H+BC-F) Foot Head " "

type condition position position Additional condition
Drinki Water Angle(H-BC-F) variation > 20°

finking Below predefined Wgﬁer a gel ) v
Feeding threshold Feeder Feeder Angle(H+BC-F) variation > 20°

- Small and stable B - Angle(H+BC-F) & (T-BC-F) variation < 5° (stable)

Resting angle variation Perch - Movement of the center point < 5px
Stretching (ignored) Perch - Wing object detected in the frame
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Table 4. Posture distribution per individual parrot over one day
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