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» Biomedical Computer Science Group (BCSG)

» 1 Visual Run

» First participation in ImageCLEF 2015 Medical Classification Task

1 Taskl - Compound Figure Detection Task
» 1 Textual Run
» 4 Mixed (Visual 4+ Textual) Runs
2 Task4 - Subfigure Classification Task
» 1 Visual Run
» 1 Textual Run

» 6 Mixed (Visual 4+ Textual) Runs
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Introduction Taskl - Compound Figure Detection Task4 - Subfigure Classification Conclusions
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Task Definition

Discriminate compound from non-compound figures J

Biomedical Literature Figure

[ |

Compound / Multipane Figure "COMP" Non Compound Figure "NOCOMP"

[DISCLAIMER: Figures used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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» Dense Scale Invariant Feature Transform

» Approximated nearest neighbour k—means Clustering

Porter stemming

Removal of stop-words
Frequency of words

Occurrence class
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Introduction Taskl - Compound Figure Detection Task4 - Subfigure Classification Conclusions
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Border Profile

Task specific

follow-up CT at 6 weeks

[DISCLAIMER: Figures used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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[DISCLAIMER: Figures used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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e Compound Figure = 2 or more subfigures
e Subfigures are mentioned in the caption

<figures>
<figure iri="1479-5876-7-88-4">

<caption> Central Nervous System and skeletal involvement by breast cancer . (A) Bioluminescence
image of rat at week 3 shows high photon flux activity from the brain, spine, and joints. (B)
Sagittal T2w MRI and (C) contrast enhanced Tlw MRI show hyperintense lesions on the brain, spinal
cord, and vertebral bodies (arrowheads). Histological section of brain (D) and spinal cord (F)
with hematoxylin and eosin (HE) staining from group 2 rat euthanized at week 4 reveals numerous
metastases (arrowheads). E) Prussian blue staining of the consecutive brain section from D shows
few isolated iron positive cells near the tumor (arrows). H) Thoracic spine with tumor
infiltration on HE stain. Cytokeratin immuno-histochemical staining of the bone marrow aspirates

(G) and Spine (I) is positive for tumor. J) Knee joint metastasis with extraskeletal involvement
is seen (arrowheads) on HE stain.
</caption>
</figure>

e Detect delimiter pairs

A B
(A (8.
(A)  (B)

upper lower
1) 2)

[DISCLAIMER: Captions used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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Introduction Taskl - Compound Figure Detection Task4 - Subfigure Classification Conclusions
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[DISCLAIMER: Figures used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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e Discrepancy between evaluation and development results

e Supplementing visual with textual features improves prediction accuracy

BCSG

Other

Participants
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Introduction Taskl - Compound Figure Detection Task4 - Subfigure Classification
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Task Definition
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Fig-X-100-3
Fig-X-100
[DISCLAIMER: Figures used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set]
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Task Definition

Flat modality

hierarchy

Taskl - Compound Figure Detection

0800000

70% learning data and 30% validation data

Task4 - Subfigure Classification

Conclusions
00000
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[ Modality Classification ]

for subfigures
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1 DataSet;: ImageCLEF 2015
Medical Classification

2 DataSet2: DataSet; +

ImageCLEF 2013 AMIA Medical

Task

3 DataSetg: DataSet; +
ImageCLEF 2013 AMIA
Modality Classification

4 DataSet4: ImageCLEF 2013
Modality Classification
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» Fuzzy Color Histogram (FCH)|[5]

» Color and Edge Directivity Descriptor (CEDD)|2]
» Joint Composite Descriptor (JCD)|2]

» Tamural8]
» Gabor[9]

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

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

> Basic Features (BAF)|6]
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» Codebook built with DataSety

» x2-test to compute attribute importance[3]
» Caption trimmed to relevance

[DISCLAIMER: Figures and captions used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set] 40> «F>r «=»r « o>




1471-213X-7-7-2-6 1471-213X-7-7-2

[DISCLAIMER: Figures and captions used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set] «4O>» «4F» 4

Low concentrations of exogenous TGF- B 1 induce morphogenesis of branching tubules. (A) J3B1A cells grown in a collagen gel in
defined medium for a total of 10 days. (B) Parallel culture in which J3B1A cells were grown in a collagen gel for 6 days to allow
cyst formation and were subsequently treated with 50 pg/ml TGF- B 1 for an additional 4 days. TGF- B 1 has induced the
outgrowth of tube-like structures from the wall of existing cysts. (C) Treatment with 2 ng/ml TGF- B 1 has resulted in the
formation of numerous thin cell cords extending out into the surrounding collagen matrix. Notably, at this relatively high
concentration, TGF- B 1 also disrupts the organization of preformed cysts, resulting in lumen obliteration. (D) Higher
magnification view of a multicellular structure formed in a culture treated with 20 pg/ml TGF- B 1 for 4 days. The outgrowths
enclose a patent lumen, which at least in some tubes is continuous with the cavity of the cyst. (E) Semi-thin section of a collagen
gel culture of J3B1A cells treated with 50 pg/ml TGF- B 1 for 4 days. Bars (A-E), 200 pm. (F) Quantitative analysis of TGF- B 1-
induced tubulogenesis. J3B1A cells were grown in a collagen gel for 6 days to allow cyst ion and were treated
with different concentrations of TGF- B 1.
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Low concentrations of exogenous TGF- B 1 induce morphogenesis of branching tubules. (A) J3B1A cells grown in a collagen gel in
defined medium for a total of 10 days. (B) Parallel culture in which J3B1A cells were grown in a collagen gel for 6 days to allow
cyst formation and were subsequently treated with 50 pg/ml TGF- B 1 for an additional 4 days. TGF- B 1 has induced the
outgrowth of tube-like structures from the wall of existing cysts. (C) Treatment with 2 ng/ml TGF- B 1 has resulted in the
formation of numerous thin cell cords extending out into the surrounding collagen matrix. Notably, at this relatively high
concentration, TGF- B 1 also disrupts the organization of preformed cysts, resulting in lumen obliteration. (D) Higher
magnification view of a multicellular structure formed in a culture treated with 20 pg/ml TGF- B 1 for 4 days. The outgrowths
enclose a patent lumen, which at least in some tubes is continuous with the cavity of the cyst. (E) Semi-thin section of a collagen
gel culture of J3B1A cells treated with 50 pg/ml TGF- B 1 for 4 days. Bars (A-E), 200 um. (F) Quantitative analysis of TGF- B 1-

induced tubulogenesis. J3B1A cells were grown in a collagen gel for 6 days to allow cyst formation and were subsequently treated
with different concentrations of TGF- B 1.

[DISCLAIMER: Figures and captions used for illustration are from the
ImageCLEF 2015 Medical Classification Task Training Set] «4O>» «4F» 4
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Low concentrations of exogenous TGF- B 1 induce morphogenesis of branching tubules. (A) J3B1A cells grown in a collagen gel in
defined medium for a total of 10 days. (B) Parallel culture in which J3B1A cells were grown in a collagen gel for 6 days to allow
cyst formation and were subsequently treated with 50 pg/ml TGF- B 1 for an additional 4 days. TGF- B 1 has induced the
outgrowth of tube-like structures from the wall of existing cysts. (C) Treatment with 2 ng/ml TGF- B 1 has resulted in the
formation of numerous thin cell cords extending out into the surrounding collagen matrix. Notably, at this relatively high
concentration, TGF- B 1 also disrupts the organization of preformed cysts, resulting in lumen obliteration. (D) Higher
magpnification view of a multicellular structure formed in a culture treated with 20 pg/ml TGF- B 1 for 4 days. The outgrowths
enclose a patent lumen, which at least in some tubes is continuous with the cavity of the cyst. (E) Semi-thin section of a collagen
gel culture of 13B1A cells treated with 50 pg/ml TGF- B 1 for 4 days. Bars (A-E), 200 pm. (F) itative analysis of TGF- B 1-
induced tubulogenesis. J3B1A cells were grown in a collagen gel for 6 days to allow cyst formation and were subsequently treated

with different concentrations of TGF-B 1.

[DISCLAIMER: Figures and captions used for illustration are from the

ImageCLEF 2015 Medical Classification Task Training Set]

DA



Introduction Taskl - Compound Figure Detection
o] 000000

Classifier Setup

Early Fusion

0000080

Task4 - Subfigure Classification

Conclusions
00000

[ I
Bag-of-Keypoints BAF

| I

PCA PCA

I [ [ | |
CEDD || FCH | Bag-of-Words || Tamura | Gabor

[ I L

PCA | | PCA PCA PCA PCA

[ [ | [ [

|
PHOG

[

PCA

|

Find efficient number
of components

I

Feature Vector Fusion

Random Forest
Learning Algorithm

'D3DR'

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

ImageCLEF 2015 Medical Classification Task Training Set]
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Late Fusion

Prediction Fusion |
v

'D3DR'
[DISCLAIMER: Figures used for illustration are from the
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Visual

Textual

Mixed

60

70
e Colored bars: Results of Biomedical Computer Science Group
o Gray bars: Results of other participants

e Runs to all submission categories: Visual, Textual, Mixed(Visual + Textual)

«O>r 4« F»r < > < 3 Q>



All Features

Excluding Bag-of-Keypoints

4,5

@ Wongly Predicted (%)

® Correctly Predicted (%)

Analysis computed by applying classifier model Run4

® Wongly Predicted (%) ® Negative Influence on Prediction (%) ® Correctly Predicted (%)
using sampled training and validation set
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Excluding Bag-of-Words Excluding Bag-of-Keypoints
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All Features

Excluding Bag-of-Keypoints

® Correctly Predicted (%)
@® Wongly Predicted (%)

® Correctly Predicted (%)
® Negative Influence on Prediction (%)
@ Wongly Predicted (%)

Analysis computed by applying classifier model Runl using the original evaluation set
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Excluding Bag-of-Words Excluding Tamura Excluding JCD
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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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