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Intelligent Data Analytics at Brunel
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» ida-research.net: Hosted at Brunel
» International Symposia
« 20 years old last year (London)

IDA 2017

26-28 October 2017, London, UK

IDA Research baper submission deadline: —18 Hay2817 Now Closed
Author notification: —343uly 2817 Passed

Camera ready: 14 August 2017 Passed
PhD poster: -8 September 2017 Passed
HOME  MEMBERS  PROJECTS  SEMINARS  CONTACTUS Symposium:

Conference Registration

PhD Poster Submission -

er submission -

The Intelligent Data Analysis Group o

9th November:

nt Data Analysis (IDA) Group was founded in 1994 under Professor Xiachui Liu at Birkbeck JOA rvmeting: = tlks frop

nd hosts around 40 members of Iicky Iicabsoys ey Blodivershty

College, University of London. It moved to Brunel University London in 20
informatic
academic staff, post doctorate research staff and PhD students. The IDA group Is a leading centre of ot
Laura Uusitalo on Predicting Fish
cial intelligence, data science, machine learning, dynamic

excellence for multidisciplinary work involvir
Abundance with Machine

atistics and visualisation. The work

systems, image and signal processing, optimisation, pattern recognition,

rning Cl rs
in the field, but Learning Classifiers

in the IDA group has led not only to novel res g journa

fully used in practical set

pecially in biology and medicine. 10th October 2016:




Re’égé‘mh Medical Image Analysis

¢ Segmentation
 Classification
« Deep Learning
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Research

Thinking on its own:
Al in the NHS

Eleonora Harwich
Kste Laycock

January 2018

| In Health: Disease
rogression Modelling

() FuTuRE ADVOCACY

ETHICAL, SOCIAL, AND POLITICAL CHALLENGES
OF ARTIFICIAL INTELLIGENCE IN HEALTH

A report with

UNIVERSITY OF
CAMBRIDGE

m RESEARCH

Regulating algorithms in healthcare

12 January 2018

Resources Events Me

ADVOCACY PARTNER]

What is the legal framework for the use of algorithms in healthcare? How well equipped are
clinicians and technology developers to understand their rights and responsibilities when it
comes to developing or using algorithms that deliver clinical decisions? And what are the
consequences for patients?

Why it matters

As the fundamental basis of all computerised tasks, algorithms are increasingly integral to healthcare. They perform
functions at every level, from the research laboratory to the clinic; in rudimentary operating system processes to

Brunel
University
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Optimisation &

» Feature selection: as
multiobjective
optimisation

« Application to PLGA
synthesis (used for
drug manufactoring,
it is @ component that
maintains the
function, shape, etc
of a pill)

« Transfer learning and
meta-learning.
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Drug Manufacturing

4 = No of oxygen aloms - protein

7 = No of aliphatic bonds - prot.

8 = No of aliphatic rings - prot.

12 =No of asymmatric atoms — prot.

16 =Na of chain atams - prot.

28 = Largest ring size — prat.

35 = Minimal projection radius - prot,

36 = Length perpend, Lo the min area- pral.
39 = Szeged index- prol.

41 =N of ring atams - prot.

46 = Na of rotatable bonds — prot.

47 =N of atoms - prot

80 = No of ring atoms- prot.

62 = Na of chain atoms — prot.

73 = No of aliphatic rings — prol.

83 = van der Waals vol. - proL.

89 = PYA inner ph. canc. (%)~ form. charact
90 = PVA outer ph. conc. (%} form. charact.
93 = Encapsulation ratio— form. charact.

94 = Mean particle size- form. charact.

97 = PLGA to plast. ratio— form. charact

98 = Dissol. pH- form. charact.

101 = Prod. method - form. charact.

110 = No of heteroaliphatic rings- plast.
112 = No of ring bonds - plast

135 = Harary index- plast.

136 = Hyper wiener index- plast

142 = Platt index- plast

143 = Rangic inciex- plast.

148 = Molec. fragment count- plast.

150 = logD at pH 0- plast.

151 =IogD at pH 1- plast.

152 = logD at pH 2- plast.

153 = IogD at pH 3 plast.

154 = logD at pH 4- plast.

156 = logD at pH 5- plast.

156 = logD al pH 6- plast.

157 = logD at pH 7- plast.

158 = logD at pH 8- plast.

158 = logD at pH 8- plast.

160 = logD at pH 10- plast

161 = logD at pH 11— plast

162 = logD at pH 12- plast.

163 = logD al pH 13- plast.

164 = logD &t pH 14~ plast,

165 = logP- plast.

170 = No of accaptar atoms at pH 0- plast.
173 = No of acceptor atoms at pH 3- plast.
184 = No of acceptor atoms at pH 14— plast.
193 = No of donor atoms at pH 8- plast
219 = Pring. comp. of polar. tensor axx-— emulsil
224 = ASA+- emulsif.

228 = No of asymmetric aloms— emulsif.
237 = Maximal projection area- emulsit.
246 = Wiener polarity- emulsit

260 = LogD at pH 10- emulsit.

269 = No of donor atoms-— emulsif.

278 = No of acceptor aloms at pH 8- emulsi,
281 = No of acceptor aloms at pH 11— emulsif.
286 = No of donor atoms at pH 1- emulsif.
289 = No of donor atoms at pH 4- emulsif.
290 = No of donor atoms at pH 5- emulsif.
500 = Time (days)
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Research Epldemiology In Kazahkstan
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Biomechanical Modelling

* Modelling human behaviour
« Sports modelling
« Gesture modelling
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RelsDeﬁch Eco — Informatics
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Gene Regulatory Networks

B BMC Part of Spr Explore Journals  Get Published

Research

About BMC
>y

Genome Biolo. >

Home About Articles Submission Guidelines

Abstract Method Open Access
® B |Ot| C Background A .
e Consensus clustering and functional
stress Discusson interpretation of gene-expression data

Materials and methods
Declarations Stephen Swift, Allan Tucker, Veronica Vinciotti, Nigel Martin, Christine Orengo, Xiaohui Liu and Paul Kellam %

References Genome Biology 2004 5R94
https.//doi.org/10.1186/gb-2004-5-11-194 © Swift et al; licensee BioMed Central Ltd. 2004
Received: 4 December 2003 | Accepted: 13 September 2004 | Published: 1 November 2004

Heat stress
« and
photosynthesis
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Average Sum of Squared Error (SSE)
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Engineering and Physical Sciences 030 030
Research Council 0.25 025
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010 010
0.05 005
0.00 0.00
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Partial Network Structure
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 Collaborations with BSEL
* Refactoring
» Clustering -
. . . /
e Time-Series /
“ 1] 1T
/ “' )\ ,_’_//d L
mﬂ‘l ‘ 'bl va-/’“
T — sl B

rrrrrrr

pair-wise comparison of the graphs | .2 | Brunel ‘

(versions) of a software system ey | University
London




Education Analytics

* Admission * Admission
* Year 1Final grades e Year 2 Final grades
* Admission data * Engagement Trajectories (DTW clusters) * Engagement Trajectories (DTW clusters)
ONLY * Previous Cog. Style * Previous Cog. Style
No. of D, EF, FT| No.of D, EF, FTI [
and MA students __
AT E _and MA students =7
i : F= 0 in each clus. = 0
FT=0 —
cluster1 custer] ma-0 cluster! :‘\—:82
Parent been in HE: no
D=17 D=13
E=3 =4
F=0 F=0
FT=0
clust =0
I oo O cluster2 =
Parent been in HE: no
D=16
clustery clusterd E=1 clusterd D==123
Parent been in HE: yes F=0 =0
FT=0 ’ =1
MA=0 MA=0
clusterd| D=44 clusterd =34
E=6 E=0
o F=0 F=1
=0 =7
Parent been in HE: yes MA=0 =1
D=24 D=34
=7 E=17
clusters F= 0 clusters F=3
FT= =5
cluster MA=0 MA=1 | B
Parent been in HE: yes I'Lll12|.
University
Initial cog. style Year1 cog. style Year2 cog. style London




Sample Publications

| Olier, N Sadawi, GR Bickerton, J Vanschoren, C Grosan, L Soldatova, R.King, Meta-QSAR: a large-scale application of meta-
learning to drug design and discovery

Machine Learning 107 (1), 285-311, 2018

M Li, S Yang, and X Liu (2016) “Pareto or Non-Pareto: Bi-Criterion Evolution in Multi-Objective Optimization”, IEEE
Transactions on Evolutionary Computation, 20(5):645-665.

D Chen, Y Tian and X Liu (2016) “Structural Non-Parallel Support Vector Machine for Pattern Recognition”, Pattern
Recognition, 60:296-305.

Uusitalo, L., Tomczak, MT., Miiller-Karulis, B., Putnis, |., Trifonova, N. and Tucker, A. (2018) 'Hidden variables in a Dynamic
Bayesian Network identify ecosystem level change'. Ecological Informatics, 45. pp. 9 - 15. ISSN: 1574-9541

Tucker, A, Li, Y. and Garway-Heath, D. (2017) 'Updating Markov models to integrate cross-sectional and longitudinal studies'.
Artificial Intelligence in Medicine, 77. pp. 23 - 30. ISSN: 0933-3657

Bo, V., Curtis, T., Lysenko, A., Saqi, M., Swift, S. and Tucker, A. (2014) 'Discovering Study-Specific Gene Regulatory Networks'.
PLoS One. ISSN: 1932-6203

Wang, D., Wang, Z., Shen, B., Li, Y., and Alsaadi, F. E. An event-triggered approach to robust recursive filtering for stochastic
discrete time-varying spatial-temporal systems. Signal Processing, volume 145, pages 91-98, 2018.

Roth, T., Weier, M., Hinkenjann, A., Slusallek, P., & Li, Y. A Quality-Centered Analysis of Eye Tracking Data in Foveated
Rendering. Journal of Eye Movement Research, volume 10, number 5, pages 1-12, 2018. Javadi, S. M., Li, Y., & Liu, X.
Removing Shadows from Video. International Journal of Machine Learning and Computing, volume 7, number 6, pages 232-
237, 2017.
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http://dx.doi.org/10.1016/j.ecoinf.2018.03.003
http://dx.doi.org/10.1016/j.ecoinf.2018.03.003
http://dx.doi.org/10.1016/j.artmed.2017.03.005
http://dx.doi.org/10.1016/j.artmed.2017.03.005
http://dx.doi.org/10.1016/j.artmed.2017.03.005
http://people.brunel.ac.uk/~csstyyl/papers/sp2018.pdf
http://people.brunel.ac.uk/~csstyyl/papers/sp2018.pdf
http://people.brunel.ac.uk/~csstyyl/papers/sp2018.pdf
http://people.brunel.ac.uk/~csstyyl/papers/sp2018.pdf
http://people.brunel.ac.uk/~csstyyl/papers/sp2018.pdf
http://people.brunel.ac.uk/~csstyyl/papers/sp2018.pdf
http://people.brunel.ac.uk/~csstyyl/papers/sp2018.pdf
http://people.brunel.ac.uk/~csstyyl/papers/sp2018.pdf
http://people.brunel.ac.uk/~csstyyl/papers/jemr2017.pdf
http://people.brunel.ac.uk/~csstyyl/papers/jemr2017.pdf
http://people.brunel.ac.uk/~csstyyl/papers/jemr2017.pdf
http://people.brunel.ac.uk/~csstyyl/papers/jemr2017.pdf
http://people.brunel.ac.uk/~csstyyl/papers/jemr2017.pdf
http://people.brunel.ac.uk/~csstyyl/papers/jemr2017.pdf
http://people.brunel.ac.uk/~csstyyl/papers/jemr2017.pdf
http://people.brunel.ac.uk/~csstyyl/papers/jemr2017.pdf
http://people.brunel.ac.uk/~csstyyl/papers/ijmlc2017.pdf

Sample Grants

IntelliRehab: Intelligent medical system with customised exercises for personalized home
telerehabilitation, TSB, £414146.75 (FEC)

British Council Institutional Links Grant "A multi-dimensional environment-health risk analysis system for
Kazakhstan" (2015)

INTEGRADDE: “Intelligent data-driven pipeline for the manufacturing of certified metal parts through
Direct Energy Deposition processes” EC Horizon 2020 [2018-2022], €12,700,000.

What Works Wellbeing: Culture Sport and Wellbeing Evidence Review: Social Diversity & Context Matters
ESRC, ES/N003721/1 : GBP 23,638.14

Royal Academy of Engineering Newton Fund Programmes [2017-2019], £100K, “Modelling, Quantification
Analysis and Applications of Lateral Flow Immunoassay”, Co-Investigator (with Zidong Wang and Fuzhou
University).

EC Horizon 2020 [2017-2021], €6,000,000. Z-BRE4K: “Real-Time Adaptable Machine Simulation Models
Wrapped around Physical Systems for Accurate Predictive Maintenance: towards zero-unexpected-
breakdowns and increased operating life of Factories”, Co-Investigator, €715,000 to Brunel (with Ali
Mousavi and Zidong Wang), in a consortium involving 16 other EU partners.

EC Horizon 2020 [2018-2022], €12,700,000. INTEGRADDE: “Intelligent data-driven pipeline for the
manufacturing of certified metal parts through Direct Energy Deposition processes”, Co-Investigator,
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