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ABSTRACT

Automatic image annotation is a promising solution to
enable more effective image retrieval by keywords.
Traditionally, statistical models for image auto-annotation
predicate each annotated keyword independently without
considering the correlation of words. In this paper, we
propose a novel probability model, in which the
correspondence between keywords and image visual
tokens/regions and the word-to-word correlation are well
combined. We employ the conditional probability to express
two kinds of correlation uniformly and obtain the
correspondence between keyword and visual feature with
the cross-media relevance model (CMRM). Experiments
conducted on standard Corel dataset demonstrate the
effectiveness of the proposed method for image automatic
annotation.

1. INTRODUCTION

Nowadays, the digital images have increased tremendously
with the rapid development of digital photography. In order
to organize and search these images efficiently, content-
based image retrieval (CBIR) was proposed in early 1990's.
It takes example image as query and computes relevance
based on the similarity of low-level features such as texture,
color, and shape etc. However, there is a gap between low-
level visual feature and semantic meaning, which is a major
problem that leads to low retrieval accuracy for most CBIR
approaches.

To capture the semantic of image, automatic image
annotation has received extensive attention recently.
Furthermore indexing by key-words facilitates organizing
and searching an image database. Previously, many
statistical models have been proposed [2, 3, 4, 5]. Based on
abundant training samples, these models determine the
correspondence between keywords and image visual
tokens/regions, and then use this association to annotate
images that do not have captions. However, the common
problem shared by most models is that each keyword for an
image is predicated independently from other keywords,
eventually the current annotation accuracy with these
models is quite low for the captions too noisy (Figl). For an
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Fig 1 Automatic annotation example with noisy terms
image, a set of true keywords constitutes the whole semantic
environment, in which keyword is commonly correlated
each other. Keyword that is irrelevant to others on semantic
concept is considered as noisy keyword. To remove the
noisy keyword, we propose a novel probability model, in
which the correlation of keywords and the correspondence
between keyword and image visual tokens/regions are
combined well. We consider the word-to-word correlation
from two aspects. One is the semantic similarity, such as
"plane and jet" and "house and building". The other is
semantic concomitance, such as "sky and cloud" and "coral
and ocean". Even though, the co-occurring words, such as
"coral and ocean", are different on semantic meaning, they
have close correlation for annotating some images. [1]
attempts to improve the annotation accuracy by using the
semantic similarity between keywords. However, they only
consider the semantic similarity. We employ condition
probability to express the two kinds of correlation uniformly.
For example, p(planeljet) and p(oceanlcoral) denote the
probability of the plane (ocean) when the image is annotated
by jet (coral). We employ the cross-media relevant model
(CMRM) to obtain the correspondence between keyword
and image visual tokens.

2. RELATED WORK
In recent years, a variety of methods have been applied to
automatic image annotation. Mori et al. [6] developed a co-
occurrence model, in which they looked at the co-
occurrence of keywords with image regions. In [3], a
machine translation model was proposed to translate from a
vocabulary of blobs to a vocabulary of words and achieved
improvement over the co-occurrence model. Jeon et al. [2]
introduced a cross-media relevance model (CMRM) that
learns the joint distribution of a set of regions and a set of
keywords rather than the correspondence between a single
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