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Background

§ Sports tracking data often suffer from missing values due to various factors,
such as player occlusion, frame drops, or low-quality sensor signals.

§ Accurate and realistic imputation of missing trajectories is crucial for many 
downstream tasks in sports analytics.

§ Existing time-series imputation methods performs poorly on sports data, as they 
do not account for the dynamic movements and interactions between players.

Proposed Framework: MIDAS

§ MIDAS: Multi-agent Imputer with Derivative-Accumulating Self-ensemble

§ Combines multiple predictions using a hybrid architecture

§ Set Transformer encoder for permutation-equivariant player embeddings

§ Bi-LSTM for player-wise temporal modeling

§ Jointly predicts position, velocity, and acceleration for each time step
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Experiments
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Derivative-Accumulating Predictions (DAP)
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Neural Network-Based Initial Prediction (IP)

Incomplete input trajectories True and imputed trajectories

Dynamic Ensemble of Multiple Predictions

§ Learns to dynamically weight and combine IP and forward/backward DAPs:
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§ Three sports datasets

• Soccer: 2/0.5/0.5 matches

• Basketball: 70/10/20 matches

• American football: Preprocessed 
5-second sequences

§ Three missing scenarios

§ Experimental results

Observed Missing

Downstream Applications

§ Analysis on missing length and ensemble behavior

§ Estimating physical metrics § Estimating contextual metrics


