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Abstract

The COVID-19 pandemic has significantly changed daily life, increasing interest in contactless services and
healthcare. As effective exercise requires precise posture and technique, temporal and economic constraints have made
it difficult for individuals to receive professional guidance, leading to a growing demand for online exercise assistance
programs. With recent advancements in deep learning technology significantly improving the accuracy and efficiency
of posture estimation models, this paper proposes a real-time posture estimation and feedback system utilizing
YOLOv8-pose. The proposed system estimates users' postures in real-time through webcam input and provides
immediate feedback based on cosine similarity with expert reference data, thereby supporting the maintenance of
correct posture and ultimately maximizing exercise effectiveness.
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Alg. 1. Similarity measurement algorithm

Algorithm 1 Pose Similarity Measurement

Input : webcam_pose
Output : mean of similarities

preocedure NORMARIZEDPOSE (pose)
CONVERT pose to numpy array
CALCULATE center of pose
return pose shifted by center

preocedure CALCULATESIMILARITY (posel, pose2)
CaLcULATE Euclidean distance between
each corresponding point in pose!/ and pose2
return mean of the calculated distances

Procedure ANALYZESIMILARITY (videol_poses, video2_poses)
INITIALIZE list of similarities
for each pair of poses (posel, pose2)
in (videol_poses, video2_poses):
if shapes of posel and pose2 are not the same:
continue to next pair
NORMALIZE posel
NORMALIZE pose2
CALCULATE similarity between normalized pose! and pose2
add calculated similarity to the list of similarities
CALCULATE mean of similarities
return mean of similarities
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Table 1. Results and analysis

model Cosine similarity FPS
PoseNet 85.2% 30 FPS
MoveNet 88.5% 45 FPS

Qurs 91.3% 55 FPS
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