
GenerativeAdversarialNetworks(GANs)[1] to synthesizebiological
images(fissionyeastcellsimagedby fluorescencemicroscopy).

£coleNormaleSup®rieure

GANs for Biological Image Synthesis

Motivation

Anton Osokin      Anatole Chessel Rafael Carazo-Salas      Federico Vaggi

INRIA/ENS, France
NRU HSE, Russia

;ŎƻƭŜPolytechnique, France University of Bristol, UK ENS, France
Amazon, USA

LIN dataset

LIN dataset [2] contains 170,000 cell images each with two
fluorescenttags: red andgreen.

RedshowsBsg4 protein whichshowsthe areaof activegrowth.

Greenshowsoneof other 41proteinsof interest.

Thereis technologyto imageup to 3-5 channelsat a time, but more
than 2 ishardandexpensive.
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Goal
ÅSynthesizemulti-channelimagesgiven2-channeldata

ÅCapturerandomnessof the greengiventhe red

ÅLearna latent spaceto interpolatebetweencells

ÅQuantitativelymeasurequality

Approach
ÅSeparablegeneratorinsteadof conditioning

ÅWGAN-GP[3] to avoidmodecollapse

ÅStar-shapedmulti-channelmodeltrainedon two channeldata

ÅNeuralnetwork two-sampletest (C2ST)[4] to measurequality

Å InterpolationbetweenGANnoisevectors

Separable generator
Basedon DCGAN[5]

Redandgreen noise

Redandgreentowers

Fighting mode collapse

Star-shaped model
Adaptationfor multiple greens

Separable GAN Separable Wasserstein GAN

Quantitative evaluation: two-sample test
With a modelfixed,onetrainsa network to classifyrealvsfake.

Testaccuracyis takenasa similaritymeasure.

Interpolating cell growth cycle

Comparing different C2ST

C2ST for real vs real of different classes

Correlation of C2ST and quality

C2ST for evaluating different conditional WGAN-GP


