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Single Molecule Neural Net (SiMoNN)

INTRO: Single Molecule Localization Microscopy (SMLM)

“Smell-em” Create a simple, fast and
Images of different emitters accurate model with
R = _ * comparable results
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Problem: Diffraction of light
limits our resolution ~250 nm,
thus we can't resolve small
objects in biological cells

Joshua Yoon, Maurice Lee: {jyyoon, maulee} @stanford.edu
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Solution: Use a laser to isolate Awesomel...but ‘ Created a largely suc- . L.
position of many single emit- X Slow results (1-3 days) cessful classifier, where- * Even a simple feed-forward ANN does a very nice job,
ters in space & time Computational expensive > as producing localiza- while a CNN has a higher test error
Ricnicutcats tions is a bit tricky * YOLO network even after many days of training produces
verlapping molecules/poor signal

large errors in localizing our molecules

Molecules were classified as Good or Bad based on a rea-
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FEATURES/MODELS

Tells us 2 things: (1) location and (2) profile width of molecule €@ +/ High level of accuracy achieved on training/test sets
& 2) \/ (ANN/CNN) very fast training (~1-10 minutes)

Architecture Schematic SiMoNN says...

X Training a YOLO network takes too long (~3-4 days)
X YOLO requires more fine tuning later on
X Low accuracy (at least for now)

High signal/background ratio
Well separated from other molecules

F UTU RE WORK Overlapping Emitter Localization
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- Get YOLO to work!!
Low signal/background ratio
Overlapping with other molecules

Learning rate = 0.009, Epochs = 100, minibatch = 64
AdamOptimizer
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3D Localization (???)
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Learning rate = 0.00001-0.00008, Epochs = 5600 (and counting), minibatch = 4-32

Momentum = 0.9, Decay = 0.0005 Citations
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