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Global Cross-shot Object Tracking for Soccer Video Analysis

SONG Zi-Kai MA Lin-Tao TANG Ying YANG Wei YU Jun-Qing

(School of Computer Science and Technology, Huazhong University of Science and Technology, Wuhan 430074)

Abstract  Cross-shot object tracking is essential for enabling comprehensive match analysis in
soccer video sequences. While current tracking methods predominantly operate within individual
camera shots, they exhibit significant limitations when confronted with the dynamic multi-shot
nature of broadcast soccer footage. Frequent shot transitions often result in tracking discontinui-
ties and identity mismatches, ultimately compromising the integrity of global match analytics.
To address this key challenge., this paper proposes a cross-shot global tracking algorithm, featu-
ring innovative optimizations in both single-shot tracking enhancement and cross-shot object asso-
ciation, significantly improving the completeness and accuracy of soccer video analysis. Methodo-
logically, the study first introduces a player-state-based relational interaction model to effectively
handle motion blur, appearance similarity, and occlusion, and introduces a hierarchical associa-
tion strategy with overlapping time windows to mitigate trajectory fragmentation in frame-by-
frame tracking. Second, we develop a long-range cross-shot association method that fuses player
positional and pose features, along with a boundary trajectory stitching post-processing step, to
achieve precise cross-shot matching. For experimentation, a novel cross-shot soccer video track-

ing dataset was constructed. The proposed method achieves 86. 7% accuracy and 97. 0% recall in
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the cross-shot association, while improving the HOTA metric by 14. 0% in global tracking. It al-

so demonstrates state-of-the-art performance on public datasets such as SoccerNet-Tracking and

SportsMOT. These research outcomes provide critical technical support for the advancement of

intelligent sports analytics.
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Background

Soccer video analysis is a prominent research area in com-
puter vision, particularly in multi-object tracking (MOT) within
dynamic, real-world environments. Continuous tracking of play-
ers throughout a match is essential for tactical evaluation, per-
formance analysis, and automated highlight generation. While
traditional MOT methods perform well in single-camera scenari-
0s, broadcast soccer footage poses significant challenges: fre-
quent camera switches, motion blur, occlusion, and high visual
similarity among players often lead to identity switches, frag-
mented trajectories, and incomplete data, limiting the reliability
of global match analytics.

Internationally, deep learning-based single-shot trackers
have achieved impressive results on standard datasets by le-
veraging spatiotemporal interaction modeling, appearance

embedding, and motion prediction. However, cross-shot
tracking remains largely underexplored. Existing approaches
often fail to maintain identity consistency across camera tran-
sitions or rely on post-hoc corrections, resulting in limited
applicability to real-world soccer broadcasts. Public datasets
such as SoccerNet-Tracking and SportsMOT provide bench-

marks for single-shot tracking but are insufficient for evalua-

ting large-scale, multi-shot scenarios.

To address these limitations, We propose CSTracker, a
cross-shot global tracking framework that preserves continu-
ous player trajectories across multiple camera views.
CSTracker introduces two key innovations: enhancing single-
shot tracking through a hierarchical model with overlapping
time windows and relational message passing, and achieving
accurate cross-shot association via fused positional and pose-
based features with boundary trajectory reconstruction. This
integrated approach effectively mitigates occlusion, appear-
ance ambiguity, and motion variations, achieving high accu-
racy and recall in cross-shot association and substantial im-
provements in global tracking metrics.
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