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What is annotation?-I

Tagging an anatomical 
term from ontology 
with gene expression 
patterns of the 
anatomical component 
in images



What is annotation?-II
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Motivation &Challenges-I 

Gene expression patterns --- a way to understand the 
interaction between genes                                                               

The availability of both ontological annotation and spatial 
gene pattern --- a resource to identify the mechanism of embryo 
organisation 

The current manual annotation --- costly and time 
consuming

Massive amounts of data and complicated organism --- 
necessity to automate the process of annotation



Motivation &Challenges-II 

Big data, now over 20 TB                                                         

Multi-components coexisting in an image 

Variable shape, location and orientation of images

The number of images associated with a certain gene is 
uneven

The dimensionality of each image is high (3kx4k pixels)
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Methodology-i

The Framework



Methodology-iI

Image Processing

Wavelet Transform

Fishers’Ratio

and LDA (SVM, ANN and LSVM)



Methodology-iII

Image Processing - Filtering



Methodology-IV

Wavelet transform

Wavelet 
decomposition 



Methodology-V

Fishers’Ratio

LDA (Linear Discrimination Analysis)

Linear discriminant function:

Target function:

Between-class scatter matrix

Within-class scatter matrix
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Experimental Evaluation-I

Sensitivity (true positive rate): the proportion of actual positives in the whole testing dataset

Specificity (true negative rate): the proportion of true negatives in the whole testing dataset



Experimental Evaluation-II

http://www.eurexpress.org/ee/databases/assay.jsp?assayID=euxassay_010351

This work has been published in Bioinformatics (Journal):
 *Han, L., van Hemert, J., Baldock, R. "Automatically Identifying and Annotating Mouse Embryo Gene Expression 
Patterns", Bioinformatics 27(8),pp1101-11-07, Oxford Journals, Oxford University Press. DOI:10.1093/
BIOINFORMATICS/BTR105, 2011

http://www.eurexpress.org/ee/databases/assay.jsp?assayID=euxassay_010351
http://www.eurexpress.org/ee/databases/assay.jsp?assayID=euxassay_010351
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Parallelisation is a sought after solution for speeding up 
an application, particularly for data intensive applications

Three considerations for parallelising an application

How to distribute workloads or decompose an 
algorithm into parts 

How to map the tasks onto various computing nodes 
and execute subtasks in parallel

How to coordinate and communicate subtasks on those 
computing nodes.

pARALLELISATION EXPLORATION- I



Data Parallelism: workload are distributed into 
different computing nodes and the same task can be 
executed on different subsets of the data 
simultaneously

Task Parallelism: tasks are independent and can be 
executed purely in parallel

Pipelining: an iteration of a task consisting of many 
stages, where each stage in the task is chained and 
executed in order and the output of one stage is the 
input of the next one.

pARALLELISATION EXPLORATION- II



pARALLELISATION EXPLORATION-III

MapReduce Model and Cloud computing:

 Adapt the data mining algorithms to MapReduce 
model 

 Evaluate it in the Cloud (based on IaaS model)

A paper accepted by IEEE/ACM Grid Computing 2012



pARALLELISATION EXPLORATION-IV

Adaptation of the data mining task to MapReduce Model
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pARALLELISATION EXPLORATION-IV

Adaptation of the data mining task to MapReduce Model

MRC(MapReduce) Controller: specify data files and annotation file 
locations, as well as the output files of data mining results. It reads the 
system configuration file(mrdia-config.xml) about the runtime 
properties (e.g., nodes, locations of the intermediary results, the k value 
of the k-fold cross validation)

Data packer is to read the raw data and repack it into the desired data 
structure for MapReduce jobs. It acts as an initial workload distributor 



pARALLELISATION EXPLORATION-V

Performance evaluation in the Cloud
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pARALLELISATION EXPLORATION- VI

Performance evaluation in the Cloud



pARALLELISATION EXPLORATION- VII

Cost estimation: considering storage cost and using large 
instances 



A cheaper solution than buying your big machines 
when performing experiments/tests (very suitable for 
pilot study)

MapReduce model and Cloud computing can improve 
the performance. The speedup depends on the 
parallelisation of algorithms 

Not just press a button, you need a precooked 
prototype (especially when adopting IaaS model)

pARALLELISATION EXPLORATION-viii
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Data mining side

Feature extraction ( locate the region, process the 
region of the image, and reduce computing time)

Ongoing work- I



Parallelisation and cloud computing side

Development of parallelisation algorithms

Development of data-reuse mechanism for cost-
effective and optimisation of the data intensive 
applications running in the Cloud

Funding support from BBSRC ( in collaboration with 
MRC, Prof. Richard Baldock)

Ongoing work- II
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