l .
\ /
(@) EyeMatlc
Eye Anatomy Recognition
EYE MATIC Michelle Ly| Marco Wong | Andrew Chen | Ethan Nguyen | Kenya Aridomi

» ) ) >
ADO I VK YURRKRILUY YEURAL I
Cataract surgery is largely affected by the rotation of the eye of the Tiny YOLO v3 Model trained on our own dataset provided by Alcon as
patient. The rotation of the eye changes when the patient lays down well as outsourced datasets to increase data diversity. All are
for operation. Through the use of machine learning, the surgical Jo Start annotated by us.

camera system can be taught how to differentiate the anatomy of

the eye’s anterior structure, which consists of the pupil, iris, and

sclera, and detect the eye's rotation and movement. By utilizing Gather and Tag
videos of real eye surgeries, we will be training the neural network Images
model with tagged images of the different parts of the eye’s

anatomy after evaluating different neural network models and e Convert footage from Alcon B
into stills for annotation

selecting one for use.

e Source additional datasets to .
annotate for data diversity Train a YOLOvV3
_ OVERVIEW Generate s HEX
' Generate a HEX
EyeMatic is a camera system that utilizes machine learning in order File to Flash Model Details: Input:
to detect eye anatomy on a patient’s eye. Our system employs a Tiny 0 o s el o irggec! g ¢ Tiny YOLOv3 Darknet model e Video stream from FPGA
: .. : e After training convert the .weights '
YOLOvV3 model, which is implemented on a custom FPGA, enabling Flo it a uschle hex fle that can ® I3 Con.volutlonal Layers Output:
precise classification of eye anatomy. This can be achieved through 1 h be uploaded to the FPGA ® 6 Pooling layers e Bounding boxes of object
our dual camera setup or by analyzing existing surgical footage. Up oad the HEX prediction
file onto the FPGA
using Libero SoC ) AME
Software ¥ A1y
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e (Connect FPGA to computer
and make adjustments to :
SOny Dual memory address space where AdJUSt \Y(e del
Camera il ) necessaly Specific C Code S teetion of Trie and Puo
Sensor = | il e Upload the model to the FPGA €tection of 1ris and fupi

T 2.0 RX running the model

e Changes need to reflect
differences in model
architecture to run properly
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Flash Compiled
HDMI Software onto
~ 20TX FPGA

Detection of Iris, Pupil, and

e Changes are finalized into Medical Instrument

compiled firmware that is .
flashed onto FPGA using Libero Finish /
SoC
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