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Motivation
• Falls are the leading cause of injuries among elderly adults.
• 30% of elderly adults in the US experience at least one fall each year.
• We need fall risk assessment !

Two biomechanical causes for slip-induced falls
• Unrecoverable collapse of limbs in the vertical direction
• Instability in the anterior-posterior (A-P), medial-lateral (M-L) or both directions.

Existing methods & Challenge for fall risk assessment 
• Sensors around the subject’s surrounding environment (e.g. RGB cameras or radar sensors)  Privacy concerns
• Sensors on the subject’s body (e.g. IMUs)  Requires more than one sensor, sensor drift

Introduction

Overview
• A chest-mounted tracking camera (Intel RealSense T265)
• A carefully designed pre-processing pipeline
• A lightweight CNN-Transformer model

Data Pre-processing

EgoFall System

Dataset
• We collect 30 camera pose sequences for each of the 
    3 different walking types: normal, M-L unstable, A-P unstable.
• Total: 15 subjects. (Training: 10, test: 3, validation: 2.)

Main results

Experiments & Results

Network ArchitectureIntel RealSense T265 tracking camera generates the 
camera pose relative to the initial camera pose, which 
can be represented as a 7-dimensional vector.

𝑝𝑝𝑖𝑖
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𝑝𝑝𝑖𝑖
{0} ≡ 𝑃𝑃𝑖𝑖

0 = 𝑅𝑅𝑖𝑖 𝑇𝑇𝑖𝑖
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We used the camera pose relative to the previous 
camera pose (i.e., 𝑝𝑝𝑖𝑖

{𝑖𝑖−1}).

𝑝𝑝𝑖𝑖
{𝑖𝑖−1} ≡ 𝑃𝑃𝑖𝑖

𝑖𝑖−1 = 𝑅𝑅𝑖𝑖−1−1 𝑅𝑅𝑖𝑖 𝑅𝑅𝑖𝑖−1−1 (𝑇𝑇𝑖𝑖−1 − 𝑇𝑇𝑖𝑖)
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