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1. 8Atas SA 20| BN @1 2XS Y

=2| All-atom MD A|Z20|4 (from Wikipedia)
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So-Hee Son et. al. Nature Comm., 13, 3612 (2022)

GROMACS, AMBER, CHARMM, OpenMM, in-house codes, etc.



https://www.nature.com/articles/s41467-022-31400-6#auth-So_Hee-Son

Coarse-Grained Simulation
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N : Polymerization index (segment number)
f : Volume fraction of A block

xN : Incompatibility between A and B block
a : Segment length

po ': Segment volume
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What’s going on at Statistical Physics off Soft MatericisHiEci5?,

1. DR YOIES A 0| 2/AI 014 L.
Develop Theoretical/Computational Methods in Polymer Field Theory
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Semantic Segmentation(2|0|% &gho| 0. Atrous/dilated Convolution
https://pytorch.org/




Daeseong Yong, Jaeup U. Kim

|)k roH |_|-| |_g_ Macromolecules, 55, 6505-6515 (2022)

Ground Truth

https://qgithub.com/yongdd/deep-langevin-fts

1 Iteration
Deep Learning Conventional Method

W, (r)
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Morphology | Speedup Iterations Reduction

O

Spheres 5.97 9.09
Cylinders 6.19 9.37
Gyroid 6.19 8.64

Lamellae 5.99 8.44




Discrete Chain Model
15, yN = 14.3355, f,

0.50

XNp =

Ax = 0.1689,
[18.24,18.24,2.02665] ~ [12R0, 12Ry, 4/5 RO]
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What’s going on at Statistical Physics off Soft MatericisHiEci5?,

2. D2 X} L X Al &2 0] M
Simulation of Polymeric Nanostructure

M&O|A 72 = E—Xf” Al=efo|M +=H.
DEXZ HEE ChYeh LI 2eF o7 O| phase transition) &,
arafo| At A o4, 2478 38 7f%3.i Frank-Kasper & &4,

Vol 35 No.3 o January 19+ 2023
www.advmat.de A DVAN cE D
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wi(r) = wi(-r)

180 rotation J J 0
g 210
Macromolecules, 57, 3850-3861 (2024)
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Adv. Mater., 35, 2207338 (2023 i
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“Polymer” Node 01 ~ 07

“AMD”

CPU server
GPU server

Node 901 ~ 07

12
24

GeForce RTX 4090
GeForce RTX 3090

NVIDIA Titan V
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Geforce RTX 3080
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Tracked multiple bacteria

: Understanding biological
e w0 P response of bacteria

A8 [rad] Speed [um/s] .
] for the environment
Parameters in the RT model

Translational diffusion coefficient
(native and/or environmental)

Rotational diffusion coefficient
(tumble)

Running speed

Cell overlapping Tumbling motion




Deep-learning based object tracking

Pipeline

( Input: exp. image. )

Segmentation ( )
(Instance Embedding)

M. Lalit et al., Medical Imaging Learning
with Deep Learning, PMLR 399-  (synthetic image)
415 (2021)

( Locations in the frame )

Re-identification
(IoU)

( Output: trajectory )
( Filtering )

(1) Instance segmentation

* Trained neural-net classifies bacteria pixel-wisely.

* Neural-net distinguishes different instances in the

UNrhisT

Preparation of training dataset

Extracting patches Generating
image
-

body boundary background

Synthetic image

Instance
embedding

}

bacteria class. (Instance segmentation) h

> @ Re-identification _ IOU Intersection over Union

Intersection B

Union B+ I+N

IoU =

x;(t)

t-1 frame

t frame




02 TN

A 0|3 L)

. o« o » -1
Fair Division? (&3

of O| & A| A B

ELO, MMR, L|Et 1 2|0t S & &



