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• CSF is located in the subarachnoid space of the spine

• Collected via Lumbar Puncture, navigation of a collection 

needle to subarachnoid space

• Physicians must avoid blood vessels, nerves, and bone 

without visibility
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Device will provide:
• Improved image quality through sub-dermal imaging
• Dynamic guidance to allow the correct placement of the needle on the first attempt
• Reduced rate of iatrogenic complications
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Figure Credit: Kai Zhang

Synthetic Tracked Aperture Ultrasound (STRATUS)
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Task Priority

C++ Translation and Speed Optimization Minimum Deliverable

Beamform & Scan Conversion Integration in 
Realtime

Expected Deliverable

Needle Depth Tracking Maximum Deliverable

Original

New

Task Priority

Pseudo Realtime Scan Conversion Algorithm Minimum Deliverable

Pseudo Realtime Beamforming Algorithm Expected Deliverable

Integrate into Realtime Code Maximum Deliverable
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• Unforeseen Dependency: Getting US KEY dynamic link libraries (DLLs) to work on 
Windows 10. 
• Of 4 machines (1 mac and 3 PCs, 1 worked)
• Then that one crashed…
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Too focused on real-time data acquisition 
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Simulated real time data 
acquisition

• Uses raw A-line data 
array from previous 
experiments.

• Passes A-line data 1 by 1 
into algorithm to simulate 
acquiring A-line data in 
real time.

• Much more flexible
• Testing and Analysis
• Time
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Read in Raw Data
Create cartesian Matrix

for (number of A-lines)
apply bandpass filter
for (number of samples)

calculate and assign X coordinate
calculate and assign Y coordinate

end
Display cartesian matrix

end
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SC raw data

Remove interface noise

Hamming Bandpass filter
Raw Data in PC

AND WE DIDN’T EVEN BEAMFORM YET!
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Performance Analysis of Scan 
Conversion and Beamforming

• Quantify Image Quality
• Spatial Resolution and 

Accuracy
• Identify factors which affect 

image quality
• Will discuss with Kai and Younsu

on Monday

Develop Technical Approach for 
Beamforming Algorithm

• How to overcome excessive 
iterations as image updates.

• How to modify or calibrate for 
different data.

• Will discuss with Kai and Younsu
on Monday
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Dependency Method to Resolve Progress

Availability of working PC 
for real-time integration

Conduct experiments at 
weekly Saturday meeting 
with working PC.

Resolved

Access to previous 
experimental data.

N/A Resolved

Availability of wire 
phantom.

N/A Resolved

Need access to porcine 
tissue.

Purchase from butcher or 
grocer.

Resolved
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Task Priority Completion Date

Beamform & Scan Conversion 
Integration

Expected Deliverable 3/24/17

Study Literature 2/25/17

Understanding the Code 3/1/17

Beamforming 2/27/17

Scan Conversion 3/1/17

Able to Implement Existing 
Algorithm

3/6/17

Add real time scan conversion 
visualization in Matlab

3/17/17

Backprojection Reconstruction 3/24/17
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Task Priority Completion Date

Needle Depth Tracking Maximum Deliverable 4/30/17

Acquire images of wire phantom 3/31/17

Attempt to use cross correlation to 
measure depth

4/6/17

Fabricate needle with side shooting 
element (or mechanical or optical 
tracking)

4/13/17

Integrate side shooting signal into 
algorithm 

4/30/17
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Unknown Estimated Likelihood Resolution Plan

Cross Correlation Moderate (depending on 
anatomical effects)

Resort to mechanical or optical 
depth tracking. Implement side 
shooting element.
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