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Background Biology 

ÅNeurons are cells which transmit information through electrical 
or chemical signals 

ÅThey are core components of the nervous system (brain and 
spine) 
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ÅNeurons are made up of: 
ωA cell body (sometimes called 

a soma or neuron body) 

ω5ŜƴŘǊƛǘŜǎ όάǊŜŎŜƛǾŜǊǎέύ 

ωAn ŀȄƻƴ όάŀ ǘǊŀƴǎƳƛǘǘŜǊέύ 

ωNB. Collectively, dendrites 
and axons are called neurites 

 



Cell image analysis 

ÅCell (microscopy) images are 
analysed by: 
ωBiomedical researchers 

ωPharmaceutical companies 

 

ÅAnalysis includes but is not 
limited to: 
ωDetect and count neurons 

ωDetect and quantify dots and lines 
inside cells 

ωDetect neurites 

ωMeasure various features such as 
cell area and elongation, neurite 
length etc 
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Rat brain neurite 

outgrowth image 

Fluorescence 

microscopy image 

 Neurites segmented 

 Nuclei segmented 



HCA-Vision software package  
by CSIRO Quantitative Imaging Group 
http://www.hca -vision.com  

 
ÅAutomated analysis of microscopy images of cells 
ωThorough individual analysis 

ωHigh throughput analysis (batch processing) 

ÅFeatures 
ωModules 

ςNeuron body segmentation 

ςNeurite outgrowth analysis 

ςSubcellular analysis 

ωParameter tuning Wizards 

ωBatch Processing 

ωResults Query Builder 
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HCA-Vision modules incorporated by 
industrial HCS systems 

ÅImageXpress® by Molecular Devices 

ÅPathway HTϰ  by BD Biosciences 

ÅOpera®  by Perkin Elmer  
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HCA-Vision tools as Web Service 

ÅGalaxy toolshed repository 
ωMost of HCA-Vision cell analysis functions 

ςDetect neurons/cells 

ςDetect nuclei 

ςDetect neurites 

ςDetect dots 

ςStatistics for objects, lines and dots 

ωConvenience functions 

ςImage arithmetic  

ςFilter objects by morphology 

ςLabel objects 

ςOverlay image with labelled mask 
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Detect nuclei 
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Input 
image 

Image 
smoothing 

Correct 
background 

Remove very 
small objects 

Extract image 
channel 

Automated 
thresholding 

Split 
objects 
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Detect neurons 
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Overlay image with labelled mask 
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