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1) Proposed project title  

 
Customising generic software methods to differentiate between cell types. 

 

 

 

2) Please provide a summary of the technology to be further developed (max 200 words).  

 
Resolving minor differences between cells, especially normal to pathological, requires a trained eye.  
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ñMachine visionò is inadequate because available systems are programmed to perform simple repetitive 
tasks while hardware cannot distinguish shapes, objects or patterns like the human eye.  
 
Our ñsoftware visionò is different because it starts with the digital representation of the image. Proprietary 
ñMetaMeasuresò are derived and visualized as ñprofilesò that can be compared at a glance. Even more so, 
they can be analyzed by software so that selection criteria can serve as a basis for making decisions.  
 
The result is that we will resolve parameters such as overall shape, nuclear/cytoplasmic organisation, 
minor staining differences and edge variation. The first capability is shape discrimination, the second is 
sub-compartmentalisation of the key parameters to provide a population description, the third is mapping 
back to which entities are of significance and which are normal variation. The testable end point will be the 
ability to match resolution of normal to abnormal cells to the capability of a trained operator. 
 
Staging will go from resolving completely different cell types, to resolving obviously different cells of the 
same type, to minor cell differences. In this way the limits of the resolution capability, false negatives/false 
positives will be quantitated. The hypothesis is that resolution capability is greater than by current 
methods and by human microscopy. 
 

 

3) Please give details of  a) key points of validation, b) current stage of development of the 

technology and c) any other relevant background in formation.   

 
Prof. Pankaj Vadgama of the Interdisciplinary Centre in Biomedical Materials will lead the research, with 
input from Prof. Lawrence Litt of the Center for Cerebrovascular Research at the University of California, 
San Francisco.  
 
The software methods that can be applied to any complex data system, have been used with a variety of 
digital images from a number of imaging technologies. In that process, proprietary procedures for deriving 
ñmetadataò and ñmetameasuresò have been developed. While these software principles have been 
established as a generic foundation, domain-specific applications need to be programmed to examine 
measuring results or images from specific contexts.  
 
It is felt that the differentiation of cell types is one of the best possible applications to achieve progress for 
healthcare.  
 

 

4) Please provide details of the proposal , using the box below  and including the following 
(maximum of 4 pages):  
 
(a) The plan of investigation proposed to be funded by the Trust including: the specific aims and 
objectives; at least 2 milestones, for the Trust-funded component during the course of the project (funding 
maybe dependent on achieving milestones); and how this proposal will ultimately lead to a healthcare 
benefit. 
 
(b) A Gantt chart or similar graphical overview of the tasks to be undertaken, their sequence and duration 
for the entire project including those (marked separately) that will be undertaken in parallel but without 
Trust funding (if applicable) and key development steps after Trust funding. What other funds (if any) are 
contributing to related project tasks in the Gantt chart. Please give a brief description of the work to be 
undertaken with these alternative funds.  
 
(c) How the project will be managed to deliver the milestones and key objectives, describing in-house 
expertise and any to be accessed externally. 

 
 
a) Aims and Objectives  
The project aims to provide a software system that allows users to differentiate cell types for the purpose 
of biological, medical and pharmaceutical research, diagnosis and monitoring therapeutic or other 
progress. For ease of use, the system is to become a ñweb serviceò that can be used by anybody with 
access to the web.  
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The objectives are to build an expert system that makes use of the insights of a mathematician inventor, 
knowledge management experts and software developers - for the benefit of microscopists, cytologists, 
biochemists, pathologists and scientists working on understanding phenomena at microscopic scales.  
 
The core of the project is the development of a vocabulary for cytology. While we want to build on existing 
work, the vocabulary will also be able to receive input from users. Above all, its cytological terms will need 
to match the technical descriptors derived from a new approach to analysing digital images.  
 
This new approach is demonstrated by the re-visualization of brain cells and comparing them during 
different phases of oxidative stress arising from intracellular production of superoxide. 
 

 

 
 

 

 
 

 

 
 



 
Treating an image as a high-dimensional matrix, our prototype software ñslicesò or ñlayersò its input for 
more detailed examination and more accurate representation of its components. For the human eye, a 
new visual depth is achieved and other visual effects can be realised. For the software, new 
quantifications can be derived.  
 
By using ñsoftware visionò as our innovative technology, we propose to match our proprietary abstract 
descriptors with appropriate cytological terms. Furthermore, the biological, chemical and medical contexts 
will be taken into account.  
 
Abstract image descriptors can be visualized as novel ñimage profilesò. These can be compared visually 
at a glance. But the software will be able to compare thousands of such profiles automatically.  
 
As another example, the one white blood cell among the surrounding red blood cells can be spotted on 
the surface of the re-visualization below. The quantified depths offer valuable information in addition to the 
new representation of red and white blood cells.  
 

  
 
The research challenge consists in matching what ñimage profilesò represent with the expertise available 
in cell cytology so that new insights can lead to new conclusions and decisions.  
 
The software challenge lies in conveying fundamental conceptual insights and translating generic 
methods into specific applications such that on-line services can be sustained financially.  
 
The more the system can be fed with expertise about cell descriptors and their contexts, the better it can 
be trained to recognize and select images ï first based on image profiles, later on image contents that can 
be described accurately and specifically, within the respective scale and context.  
 
The project consists in three streams: one is to formalise the vocabulary to describe data bases of 
images. The other is to develop code that associates images with the vocabulary. The third stream 
integrates the feedback mechanism between user input and what is produced on screen. Instant on-line 
testability and usability is therefore key for the development on-time and on-budget.  
 
The first steps are to research existing vocabularies and to build a data base of relevant microscopic 
images. Establishing procedures for integrating vocabularies so that they become a combination of menu 
options, user controls and drop-down lists is the task of the software team.  
 
Subsequent steps make the data base of images searchable as part of prototyping a usable system. This 
is a bonus adding significant value to web-based science. 
 
Milestone 1  
To have a prototype as a skeleton for use is the first stage from the software point of view. From the 
cytological point of view, this means having a first vocabulary describing a data base of images to 
distinguish completely different cell types.  
 
Milestone 2  
Distinguishing minor cell differences is the goal for the second phase. It means fine tuning the interface 
between user input, the emerging vocabulary, the image processing code and the user output.  


