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) Modality-dependent cross-media retrieval Wyei, . Fhaao, ¥., Zhu, T 2016 JIASHI FENG and SHUICHENG YAN, Natianal Usiversity of Singapore
4 {...), Feng, J., ¥an, 5.

In this article, we investigate the cross-media retrieval between images and text, that is, using image to
search text (I2T) and using text to search images (T2I). Existing cross-media retrieval methods usually learn
one couple of projections, by which the original features of images and text can be projected into a common
latent space to measure the content similarity. However, using the same projections for the two different
retrieval tasks (I2T and T2I) may lead to a tradeoff between their respective performances, rather than their
best performances. Different from previous works, we propose a modality-dependent cross-media retrieval
(MDCR) model, where two couples of projections are learned for different cross-media retrieval tasks instead
of ene couple of projections. Specifically, by jointly optimizing the correlation between images and text and
E the linear regression from one modal space (image or text) to the semantic space, two couples of mappings
E are learned to project images and text from their original feature spaces into two common latent subspaces
{one for [2T and the other for T2I). Extensive experiments show the superiority of the propesed MDCER
compared with other methods. In particular, based on the 4,096-dimensional convolutional neural network
(CNN) visual feature and 100-dimensional Latent Dirichlet Allocation (LDA) textual feature, the mAP of
the proposed method achieves the mAP score of 41.5%, which is a new state-of-the-art performance on the
Wikipedia dataset.

Categories and Subject Descriptors: H.3.3 [Information Search and Retrievall: Retrieval models
General Terms: Design, Algorithms, Performance

Additional Key Words and Phrases: Cross-media retrieval, sul 1 i ical lation analysis
ACM Reference Format:

Yunchao Wei, Yao Zhao, Zhenfeng Zhu, Shikui Wei, Yanhui Xiao, Jiashi Feng, and Shuicheng Yan. 2016.
Modality-dependent cross-media retrieval. ACM Trans. Intell. Syst. Technol. 7, 4, Article 57 (March 2016),

13 pages.
DOL: http:fidx.doi.org/10.1145/2775109

1. INTRODUCTION
‘With the rapid development of information technology, multimodal data (e.g., image,
text, video, or audio) have become widely available on the Internet. For example, an
image often co-occurs with text on a web page to describe the same object or event.

This work is supported in part by the National Basic Research Program of China (No.20120B316400) and
Fundamental Scientific Research Project (No. K15JB00360).
Authors’ addresses: Y. Wei, Y. Zhao, Z. Zhu, 8. Wei, and Y. Xiao, [nshlube of Inﬁurmalmn Smem:e Bei- g
jing Jiaotong University, Beijing 100044, China, and Beijing Key L y poer
Science and Network Teehnolugy Beijing 100044, China; email: wychanl%‘?@g:m)l com, Iyzhao zhfzhu,
hlweil@hjtu.edu.cn, xi com; S. Wei, Hubei Key Laboratory of Intelligent Vision Based
Monitoring for Hydroelectric Engineering, China Three Gorges University, Yichang, Hubei 443002, China:
J Feng and 5. Yan, Depsrtm!nl of Electrical and Cumputer Engineering, National University DfEmzspurE
117583, 8i ails: edu.sg.
Permission to make digital or ha:d copies of part or all nf this work for personal or classroom use is granted
without fee provided that copies are not made or distributed for profit or commercial advantage and that
copies show this notice on the first page orinitial screen of a display along with the full citation. Copyrights for

components of this work owned by others than ACM must be honored. Abstracting with credit is permitted
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ering codes, codes for conflict resolution, separating
systems, source encoding with distortion, efc., are
given a unified treatment.

1 Introduction

There is a wealth of problems that can be stated as
follows: find the minimum number of rows in a binary
matriz with n columns such that in every submatriz
with t eolumns there appears (as rows) a prescribed set
of vectors. We will assume n growing and ¢ fixed. Let
T stand for the set of all possible binary t-tuples, and
T ¢ T. Assume some partition of T into s nonvoid
parts, namely, T =Ty |J...|JT;. Denote T, =T \ T
Let T be closed under the symmetric group of permu-
tations. If the T}’s are stable under complementation,
i.e. contain along with any vector its binary comple-
ment, we call such a partition symmetric.

Now the problem is to find the minimal number K
of rows in an (n,t,T) erray, i.e. a matrix having n
columns, such that in every subset of ¢ columns there
appears at least one t-tuple from every subset T}, 1 =
1,...,s.

Examples

1. Surjective arrays or i-independent families
For applications in testing, hash functions, ro-
bustness of multiprocessor architectures, etc. see
e.g. [1, 5, 11, 19]. Here s = 2¢, Ty = @, and every
T; contains exactly one vector.

Search

c(#8 B hiR)

) Every T; consists of two complementary
vectors, Ty containing the two vectors 0%1¢ and
1¥0¢, and the other T}’s being all possible permu-
tations of T7.

Most of the best results concerning K are achieved
through random methods. In this paper we focus on
more constructive techniques. To be precise, we need
to introduce two levels of complexity for algorithms
that yield (n,t, T)-arrays.

The following theorem gives us an important tool
for constructing good coverings.

m

Theorem 1 Let A be a (0,1) matriz with N rows and
M columns. Assume that each row contains at least
v ones, and each column ot most o ones. Then there
ezists an N x K submatriz C with

K < Nfa+ (M/v)lna £ (M/v)(1 +1na), (1)
such that C does not contain an all-zero row.

The theorem is proved by presenting a greedy algo-
hun leading to a desired C.

2 (n,t,T)-arrays
Now we demonstrate ho
employed to build (n,t,T
following incidence matrix
by all the vectors of lengt

R EMR&AIE IR
with number j by the ve |E—| if%’%ﬁ
resentation of j. The num

us associate to every row a double number, the first
part of it being a number from 1 to s, and the sec-
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