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Overview

Feature-enhanced RankClass (F-RankClass):

I Classification algorithm on heterogeneous information
networks

I Both unimodal and multimodal data

I Extends naturally from binary to multiclass problems

Multimodal document classification
Experimental results



Multimodal Document Classification

Multimodal Documents

I Multiple modalities: text, image, audio, video



Motivation: Multimodal Fusion [Atrey 2010]
Early fusion: concatenate features and analyze upon

I structure of information not considered

Late fusion: analyze each modality independently and fuse results

I cross-modality correlation not considered



Motivation: Multimodal Document Analysis

Some media objects are only weakly correlated or even unrelated



Motivation: Multimodal Document Analysis

Which category does this image come from?

I History

I People

I Information technology

I Sports

I Politics



Motivation: Multimodal Document Analysis

Figure : Bjarne Stroustrup



Motivation: Multimodal Document Analysis



Feature-Enhanced RankClass

F-RankClass

I Based on RankClass [Ji KDD’11]

I Heterogeneous information network: nodes representing
different types of objects.

I Every media object and feature is a node.

I Edges connect related media objects (co-existing) .

I Edge weights represent feature values.

I Ranking identifies typical and important nodes

I Classification makes ranking more meaningful



F-RankClass for Multimodal Documents



Datasets

2008/9 Wikipedia Selection for Schools

I Real-world dataset, user-generated contents, publicly available

I High-quality documents with related text and images

I 15 categories, 5,500 articles, 34,000 images

I Selected subsets: (1) Art, IT (2) History, Science
(3) Business, Language/Literature, Math, Religion

I http://www.ifp.illinois.edu/∼chen124/wikipedia/



Unimodal Text Classification

Dataset 1 Dataset 2 Dataset 3

Linear SVM 93.3% 89.2% 68.7%

F-RankClass 100.0% 96.6% 96.0%
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Multimodal Document Classification: Text Accuracy

Compared to SVM-Meta (late fusion), F-RankClass does not suffer
from weakly correlated images.

Dataset 1 Dataset 2 Dataset 3

F-RankClass 100.0% 94.0% 92.4%

SVM 93.3% 89.2% 68.7%

SVM-Meta 86.7% 86.2% 76.3%
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Multimodal Document Classification: Image Accuracy

Dataset 1 Dataset 2 Dataset 3

F-RankClass 79.9% 73.3% 48.4%

SVM 80.5% 59.8% 29.7%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Image Classification Accuracy



Conclusion

I Feature-enhanced RankClass (F-RankClass):
I Classification algorithm
I Both unimodal and multimodal data
I Extends naturally from binary to multiclass problems

I The use of Wikipeida for Schools 2008/9 for multimodal
document classification.


