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Goal

Generate an integrated software-and-hardware solution
that allows a clinician to extract a usable metric assessing
local blood flow using a mobile device.
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Relevance

Measures of local blood flow (perfusion) can help characterize healing of
chronic wounds and assist physicians in developing appropriate treatment
plans for patients. Current methods are expensive, inaccessible, and
inefficient. Consequentially, wound prognosis is often poor in quality and
can necessitate skin grafts, amputation of the limb or even death.
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Technical Approach

e Laser doppler imaging (LDI) is able to provide a measure of relative
perfusion using a series of single point velocity readings.

e Using LDl as the ground truth, we seek to establish the feasibility of
using Eulerian Video Magnification (EVM) in assessing perfusion.

e The temporal change in brightness/intensity of the RGB channels in the
EVM output might provide some measure of perfusion (other metrics
might come to light with further research on this topic).

o« We will analyze and assess the correlation between perfusion assessed
using EVM against the ground truth from LDI.
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Eulerian Video Magnification
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l.:" Courtesy of CSAIL at MIT (http://people.csail.mit.edu/mrub/vidmag/)
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http://www.youtube.com/watch?v=yJLZDgD6apY

Laser Doppler Velocimetry
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Dependencies

Budget of approximately $5,000 from Tissue Analytics.

e« Camera and laser doppler images of human tissue

o Already acquired enough to start with, Tissue Analytics will provide
more by 2/27 at the latest

e Compact laser doppler system

o Market availability confirmed, price estimated between $500-1000
o Training will be arranged by Tissue Analytics
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Proposal Presentation

> 02/17
Acquire additional EVM/LDI data from [ ] [ ]
»Tissue Analytics I I m e I I n e
02/23
Deadline for determining feasibility of Post
Project Proposal Due > EVM based solution. o.s er >
> Presentations
02/20 03/06

05/09

Week B 2 3 4 5 6 7 8 9 10 11 12

02/16-02/25 [N Read literature

02/19 - 02/25 _ Identify metrics to measure EVM-LDI correlation
02/25 - 03/02 - Run statistical analysis to determine if EVM-LDI correlation exists

03/02 - 03/22 — Develop EVM based perfusion classification algorithm
03/23-04/12 (D) Testing and refinement of classifier
02/16 - 03/08 ([ ~couire a single point laser doppler system
03/01-0318 (G D ~ccuire data points using the single point laser doppler with corresponding camera images
03/19 - 04/05 — Integrate single point laser doppler data with EVM results
04/02 - 04/13 — Convert codebase to mobile-platform
04/02 - 04/19 — Explore using the laser doppler for measuring

depth, and image stabilization/localization

ou0s- 052+ (D Wt project paper
[ |
ST oa20-00c (I °reere poste
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Deliverables

e Minimum
o Proof (or disproof)-of-concept of EVM as a method of perfusion
assessment.

e Expected
o Classification algorithm that applies EVM to smartphone collected images
and categorizes perfusion into at least 3 bins.
o If EVM alone is insufficient: EVM integrated compact single point laser
doppler system for assessing perfusion.

e Maximum
o Full integration of algorithm (with or without additional hardware) with
existing smartphone application.
o Use of LDI technology for image stabilization/localization and depth

=
i.:'l measurement.
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Management Plan

e Github: source code version control
e Podio: task allocation and management
o Biweekly meetings with Dr. Boctor and Tissue Analytics contact (Josh)

Rohit Yvonne Azwad

Python scripting
Literature review
Machine learning
Statistical analysis
Paper/poster writing

MATLAB coding

Code management
Communications
Dependency resolution
Data acquisition

Python scripting
Literature review

Image processing/analysis
Machine learning
Instrumentation
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Questions/Comments?
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