
E   arlier this year, students from the 
three EPSRC-funded Complexity 
DTCs in the UK – Bristol, Warwick 
and Southampton – as well as 
PhD students from York, UCL and 
Manchester, got together to share 
ideas, research and experience. 
Topics as wide-ranging as 
algorithmic trading and mortality 
reduction to public engagement 
with zombies enthralled participants 
at the first-ever Student Conference 
on Complexity Science (SCCS) in 
Winchester.

As well as discussions on zombies 
and algorithmic trading, there 
were two Key Note Speakers. The 
first was Luis A. Nune Amaral, a 
Professor of Chemical and Biological 
Engineering and Associate Professor 
of Medicine within the Amaral lab of 
the Complex Systems and Systems 
Biology centre at Northwestern 
University, and the second was 
Lord Robert May, who holds a 
professorship jointly at Oxford 
University and Imperial College 
London.

Amarel talked about a number 
of projects, including reducing 
mortality from infections in hospitals, 
and emphasised the importance of 
using the appropriate level of detail 
in modelling systems without losing 
sight of the bigger picture. May, on 
the other hand, spoke about the 
financial markets, in particular the 

response of populations to changes 
in the system, which stem from
recent economic problems. Both Key 
Note speakers took part in the panel 
on the second-day career event 
where they, along with six other 
researchers, advised participants on 
career choices post PhD. 

However, the SCCS was not all about 
hard work and there were lots of fun 
and games interspersed among the 
talks. 

The event began on the Thursday 
evening with a hog roast and a 
free bar, and one game that was 
especially popular was a ‘get to 
know you’ task set by Southampton. 
Everyone was given a card with a 
word on and had to find those with 
related words to form groups of 
about 6 people. Once in groups, 
everyone had to write down 
things that the whole group had in 
common. The winning group had 
over 100 things in common and 
most people felt they now knew 
perhaps a little too much about the 
other complexity students!

The conference finished on the 
Saturday night with a three course 
dinner in a hotel in Winchester. 
Dinner was followed by prizes for the 
best posters, prepared in advance 
by the students. Every attendee had 
voted for their favourite poster and 
had scored each talk they attended.
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Matt McVicar
M. McVicar, T. Freeman and T. De 
Bie. Mining the Correlation
Between Lyrical and Audio Features 
and the Emergence of Mood. To
appear In Proceedings of the 12th 
International Society for Music
Information Retrieval (ISMIR), 2011.
M. McVicar, Y. Ni, R. Santos-
Rodriguez and T. De Bie. Curriculum
Learning on Large Chord Databases. 
To appear In Proceedings of the
12th International Society for Music 
Information Retrieval (ISMIR), 2011.

Publications and 
Conferences

Thomas Gorochowski
T.E. Gorochowski, M. di Bernardo, 
C.S. Grierson. Using aging to visually 
uncover evolutionary processes 
on networks. IEEE Transactions on 
Visualization and Computer Graphics, 
(Early View).
T.E. Gorochowski, M. di Bernardo, 
C.S. Grierson. Evolving dynamical 
networks: a formalism for describing 
complex systems. Complexity, (Early View).

For those of you unlucky enough 
not to know me, I’m a 4th-year PhD 
student with the BCCS. That sounds 
scary! I guess I should start getting 
some good results pretty soon…

My research is based around the 
field of Music Information Retrieval 
(MIR). The basic idea is to try and 
extract meaning and structure out of 
musical data. Specifically, we work 
with unlabelled audio.wav files and 
write algorithms that try and mimic 
the way humans understand music. 

It might not instantly seem obvious 
how music relates to complexity 
theory, but it’s obvious to me at 
various levels. 

A (mono) audio signal is simply 
a string of real numbers. We can 
therefore ask what the complexity 
of this string is, for various 
kinds of audio.  Strings of high 
complexity are often said to lie 
subtly in between periodicity and 
randomness. We can investigate 
what kind of sounds these strings 
would make in the audio domain.

A completely periodic signal would 
be described by a single sinusoid, 
and corresponds to a single tone at 
one pitch. Not too exciting.

At the other end of the scale, 
randomness in a string can be 
encoded by a period of white noise. 
Anyone who has tuned an analogue 
radios knows this doesn’t produce a 
nice sound either.

Between these two regimes is where 
the most interesting sounds can 
be heard. An open question which 
I’d like to investigate is if there are 
more levels of complexity within 
this. For example, is it true that jazz 
is consistently more harmonically 
complex than folk? 
Music and complex systems are 
often said to be composed of 
interconnected components, 
and this is another place where 
complexity theory helps us in the 
musical analysis. 

For example, most of my work is 
based in the extraction of chords 
of a piece. For those who don’t 
know what chords are, they are 
simply groups of musical notes 
played simultaneously which form a 
backbone for the harmony (melody, 
tune, hooks etc) for the piece. 

So how do we go from this?

To this:

Bristol just missed out on both prizes 
as David Kelly’s talk, “Extensions 
of computational mechanics to 
continuous clustered data” and 
Antoni Matyjaszkiewicz’s poster 
“Uprooting plants” were both highly 
commended. 

The evening, and the conference, 
ended with a night out in Winchester 
and a suitably cheesy disco. Poor 
attendance at breakfast the next day 
gave some indication of the success 
of the night before.

The Student Conference on Complexity 
Science took place 5-6 August. 
The conference comprised 36 talks, 
organised into two tracks, and two 
poster sessions. Bristol students 
presented 11 of the talks and 10 of 
the 43 posters. 

SCCS 2011 was met with enthusiasm 
by all, the work presented was of 
a very high standard with many 
fascinating projects and Bristol is 
looking forward to hosting next 
year’s event – SCCS 2012.

Questions from the audience are answered 
by the panel during the career event.

Music Information
Retrieval (MIR)
by Matt McVicar

Yizhao Ni, Matt McVicar, Raul 
Santos-Rodriguez and Tijl De Bie.
Meta-Song evaluation for Chord 
Recognition. Late-breaking abstract 
for the 12th International Society for
Music Information Retrieval (ISMIR), 2011.
Yizhao Ni, Matt McVicar, Raul 
Santos-Rodriguez and Tijl De Bie. 
The Harmony Progression Analyser 
for MIREX 2011. 12th International
Society for Music Information 
Retrieval (ISMIR), Music Evaluation
Retrieval Evaluation exchange 
(MIREX) 2011.



Yizhao Ni, Matt McVicar, Raul
Santos-Rodriguez & Tijl De Bie. Hit 
Song Science Once Again a Science? 
The 4th International Workshop on 
Music and Machine Learning: 
Learning from Musical Structure.

Jonathan Potts
Potts JR, Harris S and Giuggioli L
(accepted) An anti-symmetric 
exclusion process for two particles 
on an infinite 1D lattice J. Phys. 
A (preprint: http://arxiv.org/
abs/1107.2020)

 

Well, you might be surprised to 
discover that it involves theory 
from signal processing, human 
psychology, data mining, artificial 
intelligence, Bayesian statistics and 
even biological sequence alignment.

Unfortunately I don’t have space to 
describe our entire algorithm in this 
article, but you can find out more 
on the publications section of my 
personal website (mattmcvicar.com/
publications) if you like. Or send me 
an email!

Viewing music as a complex system 
has benefits. It means that when we 
analyse chords, we have a distinct 
advantage over other groups. For 
instance, we use the fact that chords 
are connected to the beat locations, 
key changes, and bass notes and 
allow all of these aspects to influence 
each other in the prediction. 

We took advantage of this inter-
dependence in our submission 
to the annual Music Information 
Retrieval Evaluation exchange 
(MIREX) competition this year. We 
won, coming 1st, 2nd and 4th in a 
total of 18 submissions including the 
University of Tokyo and NYU. Our 
top-scoring algorithm estimated the 
correct chord 81.97% of the time.
Analysing chords is just one of the 
fun things you can do with musical 
data. Another project I’m currently 
involved in is predicting which 
songs will make it to the top of 
the charts before they’re released. 
Not surprisingly it’s quite hard. 
Previous studies have claimed this 
is impossible, but by employing 
advanced statistical methods we 
have developed a method which 
works to an accuracy of 60%. 

One problem we came across was 
that most songs that made it to the 
top 40 actually made it to number 
1. This would mean that the best 
prediction task would be to always 
predict a hit. To avoid this, the 
classes we considered were 1-5 
vs. 30-40, which we found to be 
balanced.

An accuracy of 60% might not seem 
great considering if you guessed 
at random you would score 50% 
in the limit of infinite data, but our 
experiment is conducted over many 
thousands of songs and cross-
validated 100 times (remember 
the machine learning course, 2nd 
years and above?) and is thus highly 
statistically significant. 

Sadly that concludes this brief 
introduction to my work. If you’re 
interested in music and/or artificial 
intelligence and would like to know 
more, come see me at one of the 
BCCS lunches or drop me an email 
at: matt.mcvicar@bristol.ac.uk.

 

“The mere formulation of a problem is far more 
essential than its solution, which may be merely a 

matter of mathematical or experimental skills. 
To raise new questions, new possibilities, to regard old 
problems from a new angle requires creative imagination 

and marks real advances in science.”
Albert Einstein

Giuggioli L, Potts JR and Harris S 
(2011) Brownian walkers within sub 
diffusing territorial boundaries Phys. 
Rev. E 83 061138

Ed Rooke
Rooke, E. Bardy, B. Tsaneva-Atanasova, 
K. (2011). Toward a synergetic model 
of postural coordination dynamics. 
Paper presented at SKILLS Conference: 
Multimodal Interfaces for Capturing 
and Transfer of Skill, University of 
Montpellier 1, 15 Dec 2011.

Charlotte Szostek Cartlidge, De Luca, 
Szostek & Cliff, (2012), Too fast too 
furious: faster financial-market trading 
agents can give less efficient markets. 
To be presented at the 4th International 
Conference on Agents and Artificial 
Intelligence.
De Luca, Szostek, Cartlidge, & Cliff 
(2011) Studies of Interactions Between 
Human Traders and Algorithmic Trading 
Systems, Technical Report DR 13, The 
Future of Computer Trading in Financial 
Markets, Foresight Driver Review, 
Government Office for Science.

Where can
BCCS take 
you ?
by Adam Sardar

The venn diagrams above show the 
path through the disciplines taken by 
our students who are in their third 
year or above. Their undergraduate 
studies are represented by the top 
diagram and the lower diagram 
shows their departmental association 
during their PhD studies with the 
BCCS.



As the very first intake of students to 
the BCCS near the end of their time 
in the centre we are taking a look at 
what the future holds for them.  

THOMAS GOROCHOWSKI is 
looking to move into the field of 
synthetic biology after he submits 
his thesis entitled “Dynamics of 
evolving dynamical networks: 
analysis, control and applications.”

DAVID KELLY will be moving away 
from the world of academia when 
he begins his job at Detica next 
year after completion of his thesis 
“Adaptions and Applications of 
Computational Mechanics.”

ALEX MALINS will hand in his 
thesis next year entitled “Using the 
Topological Cluster Classification to 
identify structure within liquids and 
cluster fluids.”

He has spent six months of the last 
year undertaking a collaboration 
in Tokyo under the JSPS fellowship 
scheme.

ANGELA ONSLOW is pursuing 
potential post-doc opportunities as 
well as considering teaching as a 
future career. She will hand in her 
thesis next year.

OLIVER PURCELL is off to Boston to 
take up a post-doc position in the 
Synthetic Biology group at MIT.

THOMAS VINCENT has won the 
race to become the first BCCS 
student to hand in his thesis,
“De novo prediction of coiled-coil 
regions and oligomeric states.”  

He begins his post-doc in January 
at Rockfeller University and Weill 
Cornell Medical College in New 
York. The work he will undertake 
will mainly involve computational 
genomics and probabilistic graphical 
modelling algorithms for biological 
network discovery.
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Student intake BCCS 2011

Left to right, starting at back:

Patrick McGovern, Chris 
McWilliams, Tom McKetterick, 
Rhiannon Pinney, Holly Silk, 
Lewis Roberts, Adam 
Zienkiewicz, Thom Griffith, 
Richard Taylor, Tim Grundy

BCCS is a Complexity 
Sciences doctoral training 
centre funded by the 
Engineering and Physical 
Sciences Research Council
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