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SUSHI          is a Strong and Unified Scalable HIerarchical multi-object tracker
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Key Features: 
● Hierarchical processing of long clips (512 frames)
● Shared GNN architecture and weights

● SOTA in 4 diverse datasets
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Tracking-by-detection: short-term association [Bergmann et al., 2019, Zhou et al., 2020]
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Tracking-by-detection: long-term association [Brasó et al., 2020, Hornakova et al., 2020]
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Short-term trackers
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Short-term processing 

❌   Lack robustness under occlusion



Graph-based trackers
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Hybrid multi-level trackers
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Hybrid multi-level trackers
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❌   Limited Scalability
❌   Require per-level engineering
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Our unified hierarchical tracker
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✅   Unified across levels
✅   Highly scalable



Constructing a hierarchy of tracking graphs



Learning a unified hierarchical tracker
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SUSHI Block:

● Graph with tracklets as nodes

● Propagate node and edge 
embeddings

● Classify edges and merge nodes 
into longer tracklets 
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Edge features: 

● Based on spatial, motion, time 
and appearance similarity

Learning a unified hierarchical tracker
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Weight sharing:

● Same architecture and weights 
for SUSHI blocks

● Learnable level embedding

Learning a unified hierarchical tracker



SUSHI - Pipeline
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Ablation studies

Increasing the number of hierarchy levels yields 
+13.4 IDF1 over a naive, i.e., single level baseline.



Ablation studies

Increasing the number of hierarchy levels yields 
+13.4 IDF1 over a naive, i.e., single level baseline.

Appearance is the most important feature while 
motion has a moderate impact. Position is only 
relevant for short-term association. 



Qualitative results - per level
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Qualitative comparison with SOTA
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Datasets
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Benchmark results
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