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ImageCLEF 2015

• Four tasks offered:

• image annotation

• medical classification

• medical clustering

• liver CT annotation 
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Medical images
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Medical images

• Provided crucial information

• Diagnosis, treatment planning…

• Produced in hospitals in ever-increasing 
numbers

• 30% of the global digital storage

• Made available via biomedical publications
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Search for relevant information
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Compound figures

• ~40% of the figures 
in PubMed Central 

• CBIR systems 
should distingue 
subfigures
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Past editions

•11th ImageCLEFmed edition 

•Figure classification subtask since 

2010

•Compound figure separation subtask 

in 2013
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2015 Subtasks

• Compound figure detection

• Compound figure separation

• Multi-label classification

• Subfigure classification
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Compound figure detection

• To identify if a figure is compound or 
not
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Compound figure separation

• To  separate the compound figures 
into subfigures
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Multi-label classification

• To label compound figures with each 
of the modalities of the subfigures
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Hierarchy
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Subfigure classification

• To classify subfigures into the 30 
classes
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Datasets

• ImageCLEFmed 2015

• 20,867 figures

• distributed in training and test sets

• Subset of PubMed Central

• over 1.7 million images of over 650,000 

articles (2014)

14



Dataset by subtasks

• Compound figure detection

• full dataset: 20,867 figures

• Compound figure separation

• subset containing 6,784

• Multi-label classification

• subset containing 1,568

• Subfigure classification

• 6,776 subfigures
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Compound figures and subfigures

• 1,568 figures are:

• multi-labeled

• separated into subfigures

• Figure ID: 

• “1297-9686-42-10-3”

• Subfigures IDs:

• “1297-9686-42-10-3-1”,“1297-9686-42-10-3-

2”,…, “1297-9686-42-10-3-4”
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GT generation

● Iterative process:

1) Automatic data generation

2) Crowdsourcing data verification and labeled

3) Manual correction
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Evaluation

● Compound figure separation
– Same method than in 2013
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Evaluation

● Compound figure detection
– Accuracy

● Multi-label classification
– Hamming loss

● Subfigure classification
– Accuracy
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Participation

• Over 70 groups registered

• 8 groups from 4 continents submitted 

results

• 40 runs submitted
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Results: compound figure detection

• Multimodal approached achieves 

better results

• Border or peak region detection and 

connected component analysis are 

used
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Group Run type Accuracy 

FHDO BCSG mixed 85.39

FHDO BCSG mixed 83.88

FHDO BCSG mixed 80.07

FHDO BCSG mixed 78.32

FHDO BCSG textual 78.34

CIS UDEL visual 82.82

FHDO BCSG visual 72.51



Results: compound figure separation

• NLM manually selects “stitched” 
figures or with gap

• AAUITEC applies line detection 

• Only visual techniques are applied
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Group Run type Accuracy 

NLM visual 84.64

NLM visual 79.85

AAUITEC visual 49.40

AAUITEC visual 35.48

AAUITEC visual 30.22



Results: multi-label classification

• No standard multi-
label techniques

• Only visual 
techniques are 
applied
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Group Hamming 
Loss

MindLAB 0.0500

IIS 0.0671

MindLAB 0.0674

IIS 0.0674

IIS 0.0675

IIS 0.0678

IIS 0.0680

IIS 0.0696

IIS 0.0700

IIS 0.0710

IIS 0.0785

IIS 0.0817



Results: subfigure classification

• Multimodal 

approached 

achieves better 

results

Group Run type Accuracy 

FHDO BCSG mixed 67.60

FHDO BCSG mixed 67.24

FHDO BCSG mixed 66.48

FHDO BCSG mixed 66.44

FHDO BCSG mixed 65.99

FHDO BCSG mixed 64.34

FHDO BCSG textual 60.91

FHDO BCSG visual 60.91

CMTECH visual 52.98

CMTECH visual 48.61

BMET visual 45.63

BMET visual 45.00

BMET visual 44.34

BMET visual 43.62

BMET visual 37.56

BMET visual 37.56



Main tendencies

• Little use of textual information

• Border detection commonly used

• New approached for multi-label 
classification

• More participants in the subfigure 
classification task
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Conclusions

• Participants present a variety of 
techniques

• Multimodal approaches achieve better 
results

• Optimization is needed to improve 
results

• More “stitched” figures are needed in 
the provided database
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Thank you for your attention!!!

Questions?

http://imageclef.org/2015/medical

albagarcia@nih.gov

http://imageclef.org/2015/medical
http://imageclef.org/2015/medical
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