Convolutional Neural Network
for Surgical Tool Detection
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Immense Pressure
Decision with incomplete data

Preventable medical errors

Computer Assisted Intervention (CAI)



Computer Assisted Intervention
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Tool Presence Detection
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Tool Presence Detection
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Key Idea: Model-based Transfer Learning
o the internal layers of the CNN can act as a generic extractor of mid-level
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Transfer learning CNN
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Transfer learning CNN
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Tool Co-occurrence and imbalance
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¥ Toolnet™® | Sahuctal
MeanAP § 0525 0.539 0.638
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» M2CAI Tool videos (10 Training, 5 Testing)

Transfer learning AlexNet features (ImageNet classification)

Toolnet *® g Sahu et al. Raju et al. I Proposed
MeanAP 0.525 0.539 0.638 0.654 i

» Cholec80 Tool videos (40 Training, 40 Testing)



» M2CAI Tool videos (10 Training, 5 Testing)

Transfer learning AlexNet features (ImageNet classification)
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» Cholec80 Tool videos (40 Training,
Transfer learning AlexNet
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Results

» Cholec80 Tool videos (40 Training, 40 Testing)

Tools EndoNet *° | ZIBNet " -AlexNet | ZIBNet " -ResNet °
Grasper 84.8 86.6 90.5
Bipolar 86.9 04.8 95.6
Hook 95.6 08.8 99.3
Scissors H8.6 63.8 86.8
Clipper 80.1 85.0 96.5
Irrigator 74.4 77.2 89.7
Specimen Bag 86.8 88.3 96.1
MeanAP 81.0 85.7 93.5
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Thank you for your attention!
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