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Introduction
Multi-StyleGAN generates multi-domain sequences. MICCAI2021
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The architecture contains two convolutional paths, one for each domain. MICCAI2021 DARMSTADT
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Multi-StyleGAN

Dual-Style-Convolution block is the main component of Multi-StyleGan
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® Single style vector s enforces consistency between domains.

BF in features

wew

linear layer

GFP in features

BF path
Op
| upscale | | mod I
]
| 3x3 conv |<-| demod |
I

N =< by

BF out features

style vector s

GFP path
bg

I mod | | upscale |
¥ ¥

| demod |—-| 3x3conv |

by »Q?« cgN

—

GFP out features

September 30, 2021 | Department of Electrical Engineering and Information Technology | Centre for Synthetic Biology | Christoph Reich & Tim Prangemeier | 3

Centre for Synthetic Biology



UNIVERSITAT

TECHNISCHE
DARMSTADT

3

I
S =
n =y
(C ko]
HJ 0 £
LJ )
— o E
c o
g
]
q -
o <
® q
> 9
£ o
£ Q
s E
— =
[ ] [ ]
BAARALA P RAAAAL
PoovovvodUbovvuoouduUbuoow oo
u_l__l_j‘j_l__l_jj_l_jj_l_

o

ironment dataset recorded in our lab
idics based microscopy of multi-domain (BF+GFP) temporal sequences

-
X
o
Xe)
¥e)
~N
X
Xe)
0
N
Y ~—"
o [
(0]
B o O
z w O ©
f=
) = 9 E
- pm.|
g E S5 &
2 O T ®
13} o o £
m tso
- eg
2 o =29
e EzE
nl
2 C = >
£ © @ £
c S o
4= = & c oo VO
QG S ¢ 2
[7, ] Nlu.|_|6
g2 | ZE®O
® 9 — o o
as L

Centre for Synthetic Biology

September 30, 2021 | Department of Electrical Engineering and Information Technology | Centre for Synthetic Biology | Christoph Reich & Tim Prangemeier | 4
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Multi-StyleGAN captures biophysical factors and time dependencies realistically MICCAI202]

DARMSTADT

Multi-StyleGAN samples

real samples

t1 1o

to 1 1o to 11 1o to 11 1o to

September 30, 2021 | Department of Electrical Engineering and Information Technology | Centre for Synthetic Biology | Christoph Reich & Tim Prangemeier | 5 < U
Centre for Synthetic Biology



ReSUIts TECHNISCHE
H iAni H H HH H - UNIVERSITAT
Multi-StyleGAN significantly outperforms biophysically unrealistic baselines MICCAI2021 DARMSTADT

3D StyleGAN2

real
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th t 1
FID | FVD |
Method BF GFP BF GFP
Multi-StyleGAN (ours) 33.3687 | 207.8409 | 4.4632 | 30.1650
StyleGAN2 + ADA + U-Net dis. 200.5408 | 224.7860 | 45.6296 | 35.2169
StyleGAN2 3D + ADA + U-Net dis. | 76.0344 | 298.7545 | 14.7509 | 31.4771
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Results
Multi-StyleGAN transitions smoothly through interpolation of latent space MICCAIZ021
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Conclusion
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® Mult-StyleGAN synthesises multi-domain image sequences.

® Novel Dual-styled-convolutional block enforces domain consistency with a single style vector.

® Multi-StyleGAN showcased on time-lapse fluorescent microscopy sequences of yeast.

e The simulations realistically capture spatio-temporal organisation of multiple living yeast cells, as
well as other biophysical factors, cell fluorescence and time-dependencies.

® Code and dataset are available online (see paper and poster).

Questions and corresondance:

® Poster Session 3, Pathable or SpatialChat (Tim Prangemeier)
e tim.prangemeier@bcs.tu-darmstadt.de

® heinz.koeppl@bcs.tu-darmstadt.de
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