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The discovery and development of new - stronger, cheaper, lighter, more
functional - materials is essential to maintain the steady technological
progress to which we have become accustomed. It is increasingly

Program recognized that theory and computation plays a key role in materials

Overview discovery. This program provides a comprehensive overview and analysis
of the most recent research in this topic. Topics include high throughput
computation, structure prediction and data analysis and machine learning
in new materials discovery.

»  Efficient Computer Codes For The Prediction Of Materials Properties
e Structure Prediction
Outline ¢ Computational Exploration Of Complex Energy Landscapes
* Advanced Machine Learning Algorithm in Materials Science
anfi e Computational Solutions and Database
Topics e “Big Data” In Materials Science
¢ Machine Learning to Make Predictions of Materials Properties and/or
Suggest New Materials
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Efficient Computer Codes For The Prediction Of Materials Properties
Structure Prediction

Computational Exploration Of Complex Energy Landscapes
Advanced Machine Learning Algorithm in Materials Science
Computational Solutions and Database

“Big Data” In Materials Science

Machine Learning to Make Predictions of Materials Properties and/or
Suggest New Materials

The goal of machine learning in materials science is to solve problems
using a combination of artificial intelligence and data science tools. In the
Lab Project, machine learning is used to solve diverse problems across
multiple industries, including aerospace, automotive, biotechnology,
defense, energy, and more.
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Overview

Outline
and

Topics

Machine Learning is a growing field that is used when searching the
web, placing ads, credit scoring, stock trading and for many other
applications. This program is a combination of machine learning and
algorithms. You will develop a basic understanding of the principles of
machine learning and derive practical solutions using predictive
analytics. We will also examine why algorithms play an essential role
in Data Science analysis.

e  What machine learning is and how it is related to statistics and
data analysis

¢  How machine learning uses computer algorithms to search for
patterns in data

* How to use data patterns to make decisions and predictions with
real-world examples from healthcare involving genomics and
preterm birth

* How to uncover hidden themes in large collections of documents
using topic modelling

* How to prepare data, deal with missing data and create custom
data analysis solutions for different industries

* Basic and frequently used algorithmic techniques including sorting,
searching, greedy algorithms and dynamic programming
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Program Overview

The Deep Learning and Computer Vision program explores machine autonomy and
intelligence in uncertain and unstructured real-world environment. The research area
includes a broad spectrum of topics such as modeling and recognition of real-world objects,
active perception through human-machine interactions, human-computer interface and
augmented reality, locomotion and navigation, visually-guided manipulation of physical
objects, human assistive devices and autonomous design and construction of structures. By
researching these enabling technologies, we envision to make complex real-world
environment more accessible and tractable.

Lecture Topics

* Advanced ML Algorithm in Computer Vision

* Neural Networks and Convolutional Processing

¢ CNN Architectures

* Sequential Image Processing

* Generative Image Modeling

* Neural Graphics and Rendering

* Neural Vision Applications

e Self-supervised Learning from Images, Videos, and a single Image
plus Augmentations

* Analysis by synthesis for interpretable image collection analysis

¢ Interpretability and Uncertainty in Computer Vision

* Computer Vision Progress and Perspectives




= '&“>j = N Y AVA=2y SN=TIN
IR AT HIBERIEIER | S0 AT
BETRNEAENS, MO NS, HHEE
it. HEREZERXXFRENANA |, SiiTlEns. FEBIUN
HPBRMEBIES NMETAEIAINEIC , MFeSCIEHER
BIES THITAER.

BB G5B B

BBIBEEAE, SIFAR, CHAZSREGERIBEEN
SR —FIREERSH , AiEBmt. Bt ——
25, IRIERIVER. B30L. RERESENSEIURE

—_

VAVAN
Wr=E.

A

Y
BIRIFESZERE. DI8=5F<. GliFER. STITIER-RR
B, KEREWIE. ExREANEFANATEER , TR ARERE
SAXAOGIHEF800 R EASFIE.




University
Of Oxford ‘
=P

| EEASE-FATHREAS
REEGERS , EEEASER
RS, WER ‘e=RER
o TE\ean, , “G5" Z—, FEAPEHEHR
S e . hEmENAS , HEHR NG
‘‘‘‘‘ B ENBSHEI,

Rolls “e’ TR
E .

o= A&l
R AR A iSRS
ERERERM. DR

FI E#i—tATrentl000%7

EIHIFERELL. BRI, TRIR. PE(ED

FESESHS. s

MBEREMNIT . st I 3 s S
EIH N ELNRIELETRE. . '
e ——— = NTRALL S
" e | Cavendsh Laborson |#Cavendish
it - Laboratory

Sl Exaie

SHARERANEMFRISCNE ,

155 F30RIENRREBE , F

EATHAFIZS, 7RI

FIER. CFRIEMERNE
/

ARM "
Y /A .
ARME£E ﬁ% o4y
(IP) Eﬂ% é n;\_95°

SR F IR AP RAAARMEE
1. SERTHARME IR



University of Cambridge

New Materials

Discovery with
Machine Learning

S TRIMEEEA3E , FFgATEA2023.7.29-8.18 , LI T ASETRE., BABETHIERIT/ZIEHEER

FrRe B,
SE(TI2
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
Freesl
& DR OIRE OIRE
RS
T pp— SR N
Schedule AR grkEsz) JJZ%BE BLRE  SlimiEse
Week 1 / ?itl' 2 mUTﬁk?— 1@;&5
M, A EHITE *

F b

RS INEFHIR NETHTR Tl

Time Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14

09:00-

0o RUEE BUERE  ROEE  RORE LR
Schedule 13:00 s
WEEE 70, BULERE FUNSE  EEES MEFRDR dlsss T BoiE
1800- jomer SUANH g - ST -
gy sl et el SR TiE=ES

Time  Day 15 Day 16 Day 17 Day 18 Day 19 Day 20 Day 21

1200 BULHE ROURE BORE &
' 416
Schedule LS, EE A T
0 _ - | P50 = = PITAN — v ] R
Week 3 1137-%% E@%VF INERR  NEFTE & BEES  EEE, RAER
' S MREERR [EFEEE
18:00-

c000 EHEN SRS BHEEY SRHRE



University of Cambridge

New Materials
Discovery with
Machine Learning

@izx

1. 2 AHIEEARE. HARE

2. BESRFIFEMUMTIE |

3. EERERIBIE S AEE] , ERAMET6.0 , BFtEAMET80 , BisiEMIRK
AMET450 (RME—IENRT ) ; ARERMHZRIEAGH) , FESINENAL.

L IEETE
1. B2 : 3.5 ARM/A , @FRE. )iEsN. YaiRn. 8. &R 3
EEINIEEY. MBRSEEZER. SRS ERREZER , ARG,
ERNEFBRESIHIBENAZEH |, BT -

= E AN EL =
o - Workshops22F;
el - arERe BE ANER N - TAFEIRLE (RIS (100 TH154R);
N - SFIBMIRRERR il © T ARINRA TR MR (£I200 5 £RER); .
=] - BRET I RUFERZER ;
- BIEA.
Fe5iEshER
1.8, £ 7RS: 3. EERSER
« SOBIX; o KEXIER FEMEIRS;
« (IEEE; - First-Aid 220877 8 03EIRS:
XX, LitEREESEEA. « Lt ERETIRSS.
2. XL 2hER 4. B EEERA:
o DTE2-4AMWIHRIHZRA ; - IMBAEEER;
« £F26- 10N SRR ER A | « SN BRI ETRER A,
« Panels?B4R25F.

@5
1. T~ A 4% |, IEERIEER ;
2. BRI , alfELEECIndyET ( 144= TBStudy11 ) .

u]




