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Background
• Wearable inertial measurement units (IMU) enable large-

scale multicenter studies of everyday gait analysis in 
patients with rare neurodegenerative diseases such as 
cerebellar ataxia.

• Reliable and feasible one-sensor systems are particularly 
promising for upcoming therapy studies, as these 
optimize patient convenience and reduce costs.

• Here, we compare relative errors of 14 gait features 
assessed by three sensors (3S) vs a single sensor (1S) with 
no or previously generated feet signals (1S+2S) .

• Using retraining and LRP, we determine driving elements 
of the input signals to predict individuals’ gait features.

• Aim: Prediction of ataxic-sensitive gait features with small 
relative errors (<5%) using 1D-CNN-assisted one-sensor 
systems in everyday life.

Clinical gait recordings

47 healthy controls and 59 patients with cerebellar ataxia 
were recorded by three wearable IMU-sensors
(APDM Opals) on both feet and the hip.

 

Condition Description #strides

Lab-Based
Walking (LBW)

Subjects walk along 50m indoor corridor at
preferred speed including one turn.

10715

Supervised free 
walking (SFW)

Subjects walk freely in the clinics for 5-10 
minutes, including turnings, walking stairs & 
up-/downhill

61877

Real Life 
Walking (RLW)

Subjects record free-living movements inside 
and outside their homes for 3-5 hours

427519

Relative errors for daily strides
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Effects of individual retraining

Training scheme

Explainability motivation

Layerwise-Relevance-Propagation

→ Individual retraining on pre-recorded gait data is beneficial!

→ 1D-CNNs predict important gait features with low rel. error!

Which raw data sections are relevant for which gait parameter?

→ 1D-CNNs learn meaningful representations for daily strides!

Machine learning architecture
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