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A Multi-Perspective Tracking Dataset for Surgical Tools

CholecTrack20
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Surgical Tool Tracking
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• Object tracking estimates object location across time Surgical tool tracking is 

central to modeling surgical 

workflows and automation.• It enables perception, understanding, action, and analysis.
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Surgical Tool Tracking
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Why track surgical tool?

risk zone estimation

surgical skill 
assessmentdecision support

surgical safety

navigation

insights

laparoscope positioning robotic visual servoing

virtual and augmented reality

• Object tracking estimates object location across time Surgical tool tracking is 

central to modeling surgical 

workflows and automation.• It enables perception, understanding, action, and analysis.
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Surgical Tool Tracking is Uniquely Challenging
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Surgical scene is dynamic 
and constrained

Tools follow non-rigid, 
disappearing trajectories

Multiple tools are visually 
similar and used 
simultaneously

Occlusion is frequent — 
tissue blocks and deformable, 

2D monocular view

Tools go out-of-camera 
view, out-of-body and later 

reappear

Tool’s appearance can 
change by stains from blood, 

fluid, or light reflection
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Beyond MOT: Towards Multi-Perspective Tracking (MP-MCMOT)
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• Existing tracking fail to capture the complexity of surgical scene.

     Tools move across views:

• operating room / out-of-body
• abdomen / within-the-body
• camera field of view / on-screen

➢ track identity becomes ambiguous.
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Beyond MOT: Towards Multi-Perspective Tracking (MPT)

• Multi-perspective tracking paradigm:

• redefines tracking as perspective-aware trajectories.

• 3 tracking perspectives:

intraoperative tool life-long usage timeline

intracorporeal tool inside the body timeline

visibility tool in camera focus timeline

6



Nwoye C. I. et al               (2025) CholecTrack20: A Multi-Perspective Tracking Dataset for Surgical Tools /  25

Introducing CholecTrack20 Dataset . . .
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➢ 20 videos → 35K frames → 65K tool instances

➢ First multi-perspective surgical tracking dataset
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Introducing CholecTrack20 Dataset . . .
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➢ 20 videos → 35K frames → 65K tool instances

➢ First multi-perspective surgical tracking dataset

➢ Annotations include:

• Spatial locations (bounding boxes)

• Tool categories

• Tool identity across 3 perspectives

• Surgeon operating hand identities

• Surgical phases

• Visual challenges (e.g. smoke, bleeding, …)
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Label Analysis

9



Nwoye C. I. et al               (2025) CholecTrack20: A Multi-Perspective Tracking Dataset for Surgical Tools /  25

Label Analysis
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Label Analysis
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Annotation Quality Assurance
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Annotation Quality Assurance
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Benchmarking SOTA Models
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• 13 object detectors
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Benchmarking SOTA Models
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• 8 object trackers
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Implications for AI-Driven Surgical Assistance

Facilitates the development of robust AI systems for surgical assistance. 

With better potential applications in skill assessment, safety zone estimation, 
navigation, and enhancing human-machine collaboration in the operating room.
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Surgery 2

Surgery 3

Surgery 1

Multi-Perspective Tracking with New SOTA - SurgiTrack

• SurgiTrack jointly track all the 3 perspectives . . .
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Implications for Computer Vision

• Multi-camera pedestrian & cross-view tracking

• Cross-view learning from autonomous driving

• Egocentric & robot-assisted video analysis

• Task-aware tracking in robotic surgery

• Integrating depth & kinematics for richer insight

• Benchmarking next-gen surgical tracking models
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