Microscope Shide Scanner
BME 200/300 PosTER PrRESENTATION 12/06/2024

Lia LEjoNvARN, AMANDA KOTHE, HAMAD ALDHAHERI, XAVIER SNIDER Coll  Engi ,
. _ ollege of Engineering
CLIENT: MRS. TERI STEWART ADVISOR: DR. JAMES TREVATHAN INIVERS Y (OB WSO TN M AT

ABSTRACT FiINAL DESIGN

Commercial slide scanners are available but expensive. Final Design Summary
There is need for a cost effective option e Stepper motors and belts used to mechanically turn the G o e b R Overlap:Similarity
The proposed design uses stepper motors to automate a microscope stage knqbs O,f microscope stage, moving the stage in the x and S Nerg &Y £ ¢ e Test 1:
and stitching software to create whole slide 1mages y directions | i : LT ¢ ® 20%: 0.5931

| | | . e Brackets used to attach stepper motors to stage RNy £ vl P i BB ey, o [10%:0.9928
The pictures must be of high resolution and scan time must be shortened e ToupTek and pManager used to automate stage i Test 2:
Final design consists of stepper motors and belts used to turn the knobs of movement and image collection e R e o 20%: 09722
a microscope to automatically move the stage e Imagel used to stitch images together | Figure 7: Test I Stitched Image — Figure &: Test 2 Stitched o 10%: 0.7740
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Aruino code 1s used to move the stage on the desired path

PROBLEM STATEMENT DI1SCUSSION

Stepper motors were successfully mounted onto microscope stage and retain

belt tension

Figure 2: Mounting Device for Stepper Final code allows for movement in the x and y directions across the whole
Motors microscope slide

Unable to accomplish automated image stitching

Issues occurred with integrating multiple softwares

Improvements could be made to durability and structural integrity of fully

assembled prototype

Tasked with finding a more efficient or accurate way to scan microscope
slides using digital scanning

Clients current scanner 1s time consuming and has low quality 1mages
Updated scanner should improve image quality

Reduce the time 1t takes to scan one shide

Device must be easily adapted into the lab, taking minimal extra space. & StepperMotors
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BACKGROUND

Client works 1n a cytology lab Circuits Summary \‘j/ \ Connecting the motors with uManager
o Current slide scanner 1s time consuming and produces low quality e Two stepper motors are attached to drivers to Integrate ToupTek with pManager

1mages | o control the x and y axis Customize ramps controller board to connect with uManager
e The lab needs higher quality images that show the nucleus of cells for e The drivers are connected to 12V of power “

Perform testing on 1image stitching accuracy

teaching and diagnostic purposes and to an arduino .

e The arduino controls the movement ofeach = BsGL-

stepper motor
e The code allows each motor to turn % of a Figure 4 Circuit Diagram Edit arduino code to specifics for microscope slides

revolution to allow for overlap Improve Design:

, Perform testing on stepper motor accuracy
e (Client has access to a

microscope/camera that 1s used 1n
the lab to capture high quality
1mages.

e Slide scanners work by taking
multiple 1images of a slide at high
resolution and stitching them
together [2]

Test usability with multiple computers and clients

- Find new means to attach mounting devices
- Attach end stops
- Determine more efficient way to capture photos

TESTING

Figure I: Lika CS2 Scanner [1] e Picture overlap test:
o A shide was allowed to run under the microscope and the amount each stepper

motor needed to turn was calculated through observation to allow for AC KNOWLEDGEMENTS

> 0 . . .
D ESIGN CRITERI Ji\ approximately 20% of overlap on each edge of the frame We would like to thank our clients Teri Stewart and Joshua Faulkes as well
| e ImageJ test: as our advisor Dr. James Trevathan for their support on this project.

10 - 15 minute per scan o A picture of a cytology slide was cropped and stitched back together with
Iile?‘rtlm?g%/ prop 65 stitching 410 the slid different amounts of overlap using Imagel

o Interference or damage caused to the slide . . . L .. R

. 5 o The stitched photos achieved higher similarity to the original the more overlap EFERENCES
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