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Introduction EE-related Factors Analysis

best results
observed in the Walk, Run, and Car categories

Energy Expenditure Modeling

Background:
• Running is one of the most popular and widely participated

sports worldwide.
• Researching real-time and accurate Energy Expenditure (EE)

assessment methods plays a crucial role for athletes.
• Deep learning models struggle to explain feature usage.

Influencing Factors Mining and Modeling of Energy Expenditure
in Running Based on Wearable Sensors

Figure 1: Experimental data collection scenarios.

Data Collection:
• Indirect calorimetry: EE.
• Motion data: multi-IMU.
• Physiological data: ECG.

Pearson’s correlation Analysis:
• Except for age, the remaining six demographic metrics were

significantly correlated with EE.
• Use TSFEL library to extract 3909 features (7 demographic

features + 156 motion features × 8 channels × 3 IMUs + 158
physiological features).

• Use Pearson’s correlation analysis to select 743 features
significantly correlated with EE (6 demographic features +
708 motion features + 29 physiological features).

Figure 2: The framework of our work.

Table 2: Experimental results of energy expenditure regression.Experimental Results:

Figure 3: EE prediction performance: (a) linear regression plot, (b) Bland-Altman plot.

Individual Tracking:

Figure 4: Tracking performance of hand-crafted features in EE regression.

• We analyzed the correlation of multi-dimensional features, including demographics, motion, and physiological metrics, with EE in
running sports.

• We proposed a hand-crafted feature selection method and selected 743 relevant features for modeling the EE of running.

• We found that motion metrics make a greater contribution to the EE computational model than physiological metrics.
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