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I First participation in ImageCLEF 2015 Medical Classification Task

I Biomedical Computer Science Group (BCSG)

1 Task1 - Compound Figure Detection Task

I 1 Visual Run
I 1 Textual Run
I 4 Mixed (Visual + Textual) Runs

2 Task4 - Subfigure Classification Task

I 1 Visual Run
I 1 Textual Run
I 6 Mixed (Visual + Textual) Runs
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Task Definition

Discriminate compound from non-compound figures

[DISCLAIMER: Figures used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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State of the art
Task non-specific

Bag-of-Keypoints[4]

I Dense Scale Invariant Feature Transform

I Approximated nearest neighbour k−means Clustering

Bag-of-Words[7]

I Porter stemming

I Removal of stop-words

I Frequency of words

I Occurrence class
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Border Profile
Task specific

[DISCLAIMER: Figures used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]

O. Pelka and C.M. Friedrich FHDO BCSG @ ImageCLEF 2015 09. September 2015 5 / 20



Introduction Task1 - Compound Figure Detection Task4 - Subfigure Classification Conclusions

Border Profile
Task specific

[DISCLAIMER: Figures used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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Characteristic Delimiter
Task specific

• Compound Figure = 2 or more subfigures

• Subfigures are mentioned in the caption

• Detect delimiter pairs

[DISCLAIMER: Captions used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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Classifier Setup
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[DISCLAIMER: Figures used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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Results of submitted runs

• Discrepancy between evaluation and development results

• Supplementing visual with textual features improves prediction accuracy

O. Pelka and C.M. Friedrich FHDO BCSG @ ImageCLEF 2015 09. September 2015 8 / 20



Introduction Task1 - Compound Figure Detection Task4 - Subfigure Classification Conclusions

Task Definition

[DISCLAIMER: Figures used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]

O. Pelka and C.M. Friedrich FHDO BCSG @ ImageCLEF 2015 09. September 2015 9 / 20



Introduction Task1 - Compound Figure Detection Task4 - Subfigure Classification Conclusions

Task Definition

Flat modality hierarchy
70% learning data and 30% validation data
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Task Definition

Extended Learning Collection

1 DataSet1: ImageCLEF 2015
Medical Classification

2 DataSet2: DataSet1 +
ImageCLEF 2013 AMIA Medical
Task

3 DataSet3: DataSet1 +
ImageCLEF 2013 AMIA
Modality Classification

4 DataSet4: ImageCLEF 2013
Modality Classification
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Visual Features

Color

I Fuzzy Color Histogram (FCH)[5]

I Color and Edge Directivity Descriptor (CEDD)[2]

I Joint Composite Descriptor (JCD)[2]

Texture

I Tamura[8]

I Gabor[9]

Local

I Bag-of-Keypoints (Dense Scale Invariant Feature Transform)[4]

I Pyramid Histogram of Oriented Gradients (PHOG)[1]

Global

I Basic Features (BAF)[6]
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Textual Features

Bag-of-Words[7]

I Codebook built with DataSet4

I χ2-test to compute attribute importance[3]

I Caption trimmed to relevance

[DISCLAIMER: Figures and captions used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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Textual Features

[DISCLAIMER: Figures and captions used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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Textual Features

[DISCLAIMER: Figures and captions used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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Textual Features

[DISCLAIMER: Figures and captions used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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Classifier Setup

Early Fusion
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[DISCLAIMER: Figures used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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Classifier Setup

Early Fusion

[DISCLAIMER: Figures used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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Classifier Setup

Late Fusion

[DISCLAIMER: Figures used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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Results of submitted runs

• Colored bars: Results of Biomedical Computer Science Group

• Gray bars: Results of other participants

• Runs to all submission categories: Visual, Textual, Mixed(Visual + Textual)
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Feature Contribution - Compound Figure Detection

Analysis computed by applying classifier model Run4
using sampled training and validation set
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Feature Contribution - Compound Figure Detection
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Feature Contribution - Subfigure Classification

Analysis computed by applying classifier model Run1 using the original evaluation set
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Feature Contribution - Subfigure Classification
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Findings

1 Better results with dense SIFT than Lowe SIFT

2 Precision Format Double vs Single

3 Supplementing visual with textual features
increases prediction accuracy

4 Border Profile can be further extended with
additional colors

5 Image to single before feature extraction
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Thank you for listening!
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