
Efficient video-based deep learning for 
ultrasound guided needle insertion

• Common application of medical ultrasound 

• Portable, non-invasive, real-time

• Suitable for use in point-of-care settings

• Improved safety and efficacy compared to blind placement

But can be challenging à requires clinical training and skill!

Regional anesthesia Tissue biopsy Vascular access
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Examples of difficult cases:



2D UltraTiny 2.5D UltraTiny 3D UltraTiny

Approaches (UltraTiny models)

3D Yolo backbone

k x Conv3D (2x3x3 filters, stride 2)

Yolo detector
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Model size:     546K params

FLOPS: 0.4G

CPU speed:  ~8 ms (125 Hz)

Model size:     546K params

FLOPS: 0.4G

CPU speed:  ~10 ms (100 Hz)

Model size:     620K params

FLOPS: 1.3G

CPU speed:   ~16 ms (60 Hz)
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Results

AP50, AP70,

F1 and Mean IoU


