Executive Summary

Prepared for: Sanjida Yeasmin, Cheng Research Group

A portable microscopic fluorescence detection platform, though an unwieldy title, is
comprehensively descriptive. The scientific method of fluorescence spectroscopy utilizes
a light source to excite a sample and detect the presence and concentration of a
compound. This project will port this technology to a mobile platform, one which will be
capable of analyzing these samples in the field and communicating its findings wirelessly
to a mobile application on an Android device. This kind of technology has applications
most saliently in healthcare. Use of this technology can aid in diagnosis of patients, as well
as identification of certain drugs in the body. Bringing this to a mobile platform would
extend its availability greatly. Thus, the pillars of this project include mobility, usability,
and affordability.

We were not the first engineers to attempt a solution for Cheng Research Group; we
iterated on the work of previous capstone students at OSU. We began by inheriting a
partially-developed platform, completing a thorough system analysis on the platform, and
then redesigning the system. We determined where improvements would be necessary.
The first improvement was moving the project to a smaller, more affordable, but equally
as capable microprocessor. Next, we determined that the wireless communication
medium that the previous engineers used was not up to the standards of our project
partner. The previous version of the solution made use of WiFi enabled emailing and
communication between a mobile application and the system. Our project partner wanted
the communication to occur over bluetooth so that WiFi was not necessary on site when
the system was being used. These major improvements necessitated a new design of the
power system, a new design of the enclosure, major modification to the embedded code,
and a new mobile application.

After the project was completed, we evaluated the possible areas of improvement on our
solution. Our current design produces spectra for the red, green, and blue components
detected in the image. We recommend that this data be used to calculate and produce a
light wavelength spectrum instead, which would make the output easier to interpret. Next,
we recommend that a more accurate sensor be used for detecting the fluorescence, while
ensuring that it does not increase the system cost excessively. Our third and final
recommendation would be to include advanced optic filtering to more accurately detect
wavelengths present in the fluorescence of the sample.



Throughout the process of building this solution, we learned a few important lessons
about project workflow and teamwork in engineering. We learned the absolute
importance of detailed and collected documentation. Our inherited project lacked any
significant documentation, and that greatly extended the development time that needed
to be dedicated to effectively reverse engineering the previous project. We also learned
the importance of constant and honest communication between team members on
progress, delays, deliverables, and requests for help. If we had created a more robust
protocol for team and individual workflow and group communication, we would have cut
down significantly on development time and likely produced an even more impressive
solution.
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Figure 3: Winter 2022 Weeks 1- 5




Week & Week 7 Week 8 Week 9 Week 10
Presentation Presentation Presentation Presentation
Video Video ("E") Video ("E") Video ("E")
Project Partner |Project Partner Project Partner
Updates Update ("E") Update ("E")
System
Project Verification 1
Documentation (E)
Research
Block 2
Validation.
Flucrescence
Detector (B),
Portable
enclosure (M),
AndroidAppUl
(G),
Prototyping / Flucrescence
Testing embedded (J)}
Prototyping /
Testing, cont.
Evaluation
Draft BElock System
Validation: assembly (E)
Other Block 2 (E)
Other Cont.
Other Cont.
Other Cont.
Other Cont.

Figure 4: Winter 2022 Weeks 6 - 10




Week 1 Week 2 Week 3 Week 4 Week &
Presantation Presantation Presaentation
Video Video ("E") Video ("E")
Project Partner Project Partner
Updates Update ("E")
Project Project Poster | System Project Poster
Documentation Draft (E) Verification (E) |Final Draft (E)
Research

Prototyping /
Testing

Prototyping /
Testing, cont.

Evaluation

Project Poster
Peer Raview

(E)

Other

Other Cont.

Other Cont.

Other Cont.

Other Cont.
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Project Timeline Spreadsheet Link:

https://docs.google.com/spreadsheets/d/1ouE_E5FX80h85E5u2vE gL WPRAbcxqrOWxoZ

P73m2go/edit#gid=0



https://docs.google.com/spreadsheets/d/1ouE_E5FX80h85E5u2vF_gLWPRAbcxqr9WxoZP73m2go/edit#gid=0
https://docs.google.com/spreadsheets/d/1ouE_E5FX80h85E5u2vF_gLWPRAbcxqr9WxoZP73m2go/edit#gid=0

