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Introduction

 Features for image understanding
— Low-level feature: color, texture, shape, etc.
— High-level feature: ??

e Semantic gap

— Between low-level features and high-level concepts
for an image

e Image annotation
— Annotate predefined labels to images

— Labels are associated with semantic features of
Images
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Image Annotation
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Challenge

* Divergence of semantic concept Hierarchical Classifier

single label at one time

¢ flower, leaves

— Different descriptions by different people |

oma plants, petals

e Less training data Semi-Supervised Learning
— Difficult to prepare a huge number of labeled images
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Semi-Supervsied Learning

e | abeled data are hard to obtain and unlabeled
data are abundant

e Both labeled and unlabeled data are used for
training
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Image Feature Extraction

* \We adopt the visual word model for image
representation

Image Feature Extraction
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Classifier Training
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Classifier Training
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Classifier Training

* \When to stop splitting?

— when the ratio of labeled data in the node is large or
small enough

e How to decide the branch number z?

— Try arange of z, e.g., 2~6
— Choose the z with the minimal score
— The score function is computed using entropy
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Experiments

e Datasets
— Barnard’s set (Corel Photo)
— 374 labels
— 5000 images
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e 15 labels

— mountain, sky, water, clouds, trees, people, grass, buildings,
plane, bear, snow, flowers, rocks, street, stone

Experiments

 In out experiments, we roughly select 200 images for

each label

e 1970 images from Barnard’s set

C. C. Chi

Table 2: The labels used in the experiments and their
original numbers of associated umages.

Label |#ofimages| label |#ofimages| label |# ofimages
Water 1120 sky 088 tree 948
People 744 orass 497 buildings 462
mountain 345 SIIOW 298 flowers 296
clouds 280 rocks 250 stone 232
street 229 plane 224 bear 220
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Experiments

e Performance Evaluation
— precision = A/B
— recall = A/C

« A is the number of images correctly annotated with the given
word

« B is the number of images automatically annotated with the given
word

« C is the number of images having that word in ground-truth
annotation

— F, value
* 2*precision *recall
precision + recall

C. C. Chiang
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Experiments

The recalls of 15 labels
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Experiments
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e our approach
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Experiments
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o  #(Du) is the number
of unlabeled images
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Experiments

The F, values computed from classifiers
with different number of training images
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Conclusion

* \We proposed a method for image annotation
with user feedback

— Semi-supervised learning
e utilizing unlabeled images to help clustering

— Hierarchical classifiers
e each of them is associated to one label
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Conclusion & Future Work

* Divergence of semantic concept Hierarchical Classifier
— Label: “sky” ey group several labels instead
' - _ one single label at one time

Ontological Information

« Ambiguity of semantic concept  user Feedbacks
— Different descriptions by different people &=

¥ flower, leaves

— 1 plants, petals

e Less training data Semi-Supervised Learning
— Difficult to prepare a huge number of labeled images
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Future Work

 Prior information: ontological structure

A better computation for the confidence value
 Larger dataset

« Application to image retrieval

e Contest of TRECVID or CLEF

C. C. Chiang
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