
❖ The heatmap uses a temporal window of ±5 frames, 𝜎𝑡 = 3 

and 𝜎𝑠 = 5

Spatiotemporal Event Spotting via 3D 

Heatmaps with Dynamically Shifted 

Gaussian Kernels

Introduction

❖Most event spotting methods focus solely on temporal 

localization, detecting when events occur, while neglecting 

where they happen, which is essential for complete event 

understanding.
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Dataset Overview

CONCLUSIONS

❖ Our approach enables Spatiotemporal Event Spotting 

(STES), detecting both the precise temporal frame and 

spatial location of discrete events.

❖ Introduced STES task for joint temporal and spatial event spotting 

in sports videos

❖ Proposed 3D heatmap with DSGK achieves SOTA results with 

85.63 mAP@2 (VNL) and 57.25 tight mAP (SoccerNet BAS)

Results

Contributions

❖ Introduced new STES task for sports videos.

❖ Created VNL dataset

❖ Proposed novel 3D heatmap with Dynamically Shifted 

Gaussian Kernels (DSGK) that achieves state-of-the-art 

results

❖ Annotations include spatiotemporal event labels, per-frame 

ball positions, and court homography data.

3D Heatmaps with DSGK

❖ Our 3D heatmap representation uses 

Gaussian kernels that dynamically 

shift spatially across temporal frames, 

following the ball's trajectory. This 

encodes event likelihood in both 

space and time, with peaks at the 

annotated event location and frame.

❖ Key equations for 3D Heatmaps with DSGK

Temporal weights

3D heatmaps with DSGK

𝑡: temporal offset from the event frame (𝑥0, 𝑦0): spatial event location

Model Architecture

Temporal Event Spotting vs Spatiotemporal Event Spotting

Modified 3D U-Net architecture

Comparison of 

temporal event 

spotting performance 

on the VNL dataset.

Comparison of 

temporal event 

spotting performance 

on the SoccerNet BAS

Standard 3D Gaussian heatmaps vs 3D heatmaps with DSGK

Dataset and 

Visualizations
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