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Why Prolonged Occlusion is Challenging

• Prolonged Occlusions: Extended periods where tracked 

objects are completely hidden

• Why it matters: Essential for crowd analysis, autonomous 

navigation, and human behavior understanding

• The challenge: Traditional trackers rely heavily on visual 

features, failing when objects disappear from view
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MOTE: Motivation

Applying Softmax Splatting to Occlusions: This technique propagates object 

features through occluded regions by combining motion-guided warping with 

visibility weighting, preserving identity information when direct observation is 

impossible.
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Optical Flow as a Feature

To capture motion features, we utilize optical flow—a natural 

complement to multi-object tracking that provides crucial 

temporal information between frames.
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• MOTE (More Than Meets the 
Eye): Our occlusion-aware 
tracking framework

• Key strength: Leverages 
optical flow to track objects 
through prolonged occlusions

• Technical innovation: 
Employs softmax splatting to 
generate disocclusion features

MOTE: Overview
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MOTE: Method

• Softmax Splatting Module:
• Warps feature maps along flow vectors to create disocclusion-

aware representations.

• ETEM (Enhanced Track Embedding 

Module):
• Inputs: Query features, positions, and splatted motion 

features

• Uses multi-head attention to fuse temporal and 

appearance information

• Applies linear projection, add & norm, and feed-

forward layers for robust embedding updates

• Outputs: Enhanced track query 𝑞𝑡𝑟
𝑖+1 with improved 

identity continuity
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• MOTE processes video frames (left), estimates optical flow 

(middle), and generates disocclusion matrices (right) to track 

objects through occlusions.

How MOTE Sees the World
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MOTE: Benchmark Used

SportsMOT [ICCV 2023] MOT Challenge [IJCV 2010] DanceTrack Challenge [2022]

MOTE was evaluated on:

• MOT Challenge: MOT15 MOT17, MOT20

• DanceTrack

• SportsMOT



ACLab

MOTE – ICML 2025                                                                                                                18

• We reported key Evaluation 
Metrics: 

• HOTA (Higher Order Tracking 
Accuracy): Balances detection 
and association

• MOTA (Multiple Object 
Tracking Accuracy): Focuses 
on detection errors

• IDF1: Measures identity 
consistency throughout the 
tracking

MOTE: Metrics Used

HOTA [IJCV 2020]
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Crowded Scene with Multiple Occlusions (MOT20)
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SportsMOT Results
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SportsMOT Results
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• MOTE was evaluated on the 

MOT15, MOT17, MOT20, 

DanceTrack and SportsMOT

datasets

MOTE: Results

SportsMOT

MOT17

DanceTrack
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