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The Problem
Biomedical Information

@ Huge volume of different
types of data

@ It is difficult to find specific
information

o Complex objects comprising
visual and non-visual
information

@ Important resource for
diagnosis support, teaching
and research
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Biomedical Image Collections
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The Problem

Computational Problems

Representation
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What For?

Supporting Research (1)

Cell Biology Center (biophysics and biology of membrane),
National University of Colombia, CIF
@ Nerve regeneration: In vitro culture of peripheral nerve
component cells
@ Thyroid function: Functional thyroid follicles
@ Parasite-host cell relationship: Impact of Leishmania infection
on the three membrane system found between the parasite
and its host cell, the macrophage
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Supporting Research (2)

o Digital images are an
important asset for this kind
of research

@ Advantages of an image
management system:

e material reuse
collaborative work
information integration
knowledge dissemination

o
o
o
e teaching support
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Supporting Research (3)

@ Data:

o Different tissues extracted
from mice

e 20,000 histological images
collected

e 9,000+ images annotated
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What For?

Supporting Medical Diagnosis (1)

@ Pathology Lab at the National
University of Colombia:

e Histopathology, cytopathology,
immunopathology

o Relies heavily in microscopical
imaging

@ Advantages of an image
management system:

o evidence-based medicine

e collaborative and remote work

e support to clinical studies and
trials

e physician training
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Supporting Medical Diagnosis (2)

@ Real samples for diagnosing
bassal-cell carcinoma

@ 5,995 images at
1,280x 1,024 pixels, acquired
under a Nikon microscope at
the Pathology Lab

@ A subset of 1,502 images
was studied and annotated
by a pathologist

@ 30 visual structures
associated to tissue and cell
properties identified and
grouped in 18 concepts
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Telemedicine
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The System

Requirements

@ Image management:

e addition, deletion, updating

Image annotation:
o global annotation, region annotation
@ Image search:

o text keywords, query by example

Collection exploration:

e visualization, summarization, interaction
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System Architecture

Web Applications
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Supporting Technology

Architecture: SoA, XML/SOAP standard
Application Server: Java EE, JBoss, GlassFish

Software components: Apache Solr/Lucene (text indexing and
search), ImageJ (image edition), Colt (linear algebra library)

DB server: MySQL
Languages: Java, PHP, Python
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Annotation
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Text search

Home > Text search
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Content-Based Image Search

Showing similar images to this one.

C041_IMG09417.bmp
Tejida museular estriada valuntaria

[show simiar images by: ¥ Calar | Edgez W Testure Search.

CEimilar images™> similar images
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2D Visualization of Image Collection

Home b 2D visualization by similarity

2D visualization by similarity

<4 Back
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Ongoing Work

Semantic Content-Based Image Retrieval

Training
images
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Semantic Image Retrieval Performance

Recall vs Precision Graph - Semantic models
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Ongoing Work

Image Collection Summarization and Visualization
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Interactive Machine learning
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Virtual Microscope
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Ongoing Work

Image Pattern Analysis Tools
Using Bag of Features for Histology Image Analysis

Histopathological images (i) Feature detection and description

PLN=ALD sdu PLONEALD eda PLONEALD eda

(iii) Bag of features representation
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The Codebook
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Visual Words vs. Concepts

Pilocebaceous annexa
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Ongoing Work
Summary

A web-based application for biomedical image management

Enhanced functionality for collection search and exploration

(]

Easily extensible to support new functionalities and underlying
technologies

A testbed for novel image-collection-management technologies

Big question: what is the real impact of this type of
technologies on research and clinical tasks?
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Thanks!

http://www.informed.unal.edu.co
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