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Bl URrBaN cOMPUTING Is a process of acquisition,
integration, analysis, and understanding of the
urban data generated from various sources,
e.g., sensors, devices, and social media, for vari-
ous applications, e.g., tackling the air pollution
and monitoring urban activities. Multimedia
computing plays a vital role in urban computing
due to the huge presence of multimodal sen-
sors, heterogeneous multimedia data (e.g.,
check-ins, location, images, videos, and text)
from the social media, multimedia interaction
between human and cities. Recently, benefiting
from both the easy availability of urban multi-
media big data and the rapid development of
deep learning technologies, some novel meth-
ods in multimedia computing have emerged as
a promising tool for solving new urban comput-
ing tasks, such as quantifying the urban percep-
tion and estimating the demographic makeup
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of neighborhoods. Meanwhile, these advances
have led to a new research direction: urban
multimedia computing at the intersection
between multimedia computing and urban com-
puting. In order to effectively utilize multimedia
computing methods for modeling the urban
multimedia data, we should consider relevant
theories from other fields. Therefore, there’s a
growing demand for developing and designing
new multimedia computing methods for urban
data analysis and applications, especially in
current deep learning and multimedia big data
era. We thus believe it is necessary to bring
together researchers and practitioners from all
related areas to discuss this topic. Hopefully,
some new models in multimedia computing for
urban multimedia computing can be proposed
by fusing the knowledge of experts from differ-
ent fields.

IN THIS ISSUE

These six articles in this special
cover different techniques and applications for
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urban multimedia computing. These include
intelligent video analysis, large-scale visual geo-
localization, urban scene understanding, and
patient records management for urban tele-
health service.

Feature coding has recently become an
important part to facilitate intelligent video
analysis for urban multimedia computing.
Instead of raw videos, extracted features in the
front-end are encoded and transmitted to the
back-end for further processing. In the article
“Key-Point Sequence Lossless Compression for
Intelligent Video Analysis,” W. Lin, X. He, W.
Dai, J. See, T. Shinde, H. Xiong, and L. Duan
present a lossless key-point sequence com-
pression approach for efficient feature coding.
In their method, multiple prediction modes
with an adaptive mode selection method are
proposed to handle key-point sequences with
various structures and motion. The essence of
this predict-and-encode strategy is to eliminate
the spatial and temporal redundancies of key
points in videos. Experimental results validate
the effectiveness of the proposed scheme on
four types of widely used key-point sequences
in video analysis.

As one important application of intelligent
video analysis, person reidentification has
been gaining considerable attention. In the
article, “PGAN: Part-Based Nondirect Coupling
Embedded GAN for Person Reidentification,” Y.
Zhang, Y. Jin, J. Chen, S. Kan, Y. Cen, and Q.
Cao present a deep neural network for person
reidentification, which involves the interaction
between humans and cities. In their method, a
part-based nondirect coupling representation
learning method is proposed to constrain fea-
tures of different blocks for person feature
diversity, and a part-based nondirect coupling
embedded generative adversarial networks
(GANs) method is proposed to extract more
common features of different postures for one
person. In this way, the data representation is
robust for posture changes of a person, and
the accuracy of cross-camera pedestrian rere-
cognition is improved. Experimental results on
public datasets verify the efficacy of the pro-
posed method.

Large-scale visual geo-localization (LSVGL) is
increasingly important in urban multimedia
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computing, where the task is to accurately and
efficiently recognize the geo-location of a given
query image. In the article, “Learning Quintuplet
Loss for Large-scale Visual Geo-Localization,” Q.
Zhai, R. Huang, H. Cheng, H. Zhan, J. Li, and Z.
Liu design a new metric learning method to deal
with the performance degradation caused by
perspective difference in large-scale geo-localiza-
tion. In their method, considering about the per-
spective deviation almost inevitably exists
between training images and query images, a
quintuplet loss is embedded into traditional met-
ric learning methods through embedding all
potential positive samples to primitive metric
learning loss. Then, several classical metric
learning losses are compared to provide the first
reference for scholars in related fields. Compari-
son experiments are designed to prove that the
new quintuplet loss can improve the perfor-
mance of all previous learning losses. Extensive
experiments have been conducted to verify the
effectiveness of the proposed approach and the
results demonstrate that the proposed new met-
ric learning loss enhances various LSVGL
methods.

Urban scene understanding is another impor-
tant topic for urban intelligent transportation
systems, such as self-driving. In the article,
“Domain Adaptation with Foreground/Back-
ground Cues and Gated Discriminators,” Y.-X.
Lin, D. S. Tan, Y.-Y. Chen, K.-L. Hua, and C.-C.
Huang propose an adaptation method that uses
foreground and background cues and adapts
them separately for urban scene segmentation.
In their method, they propose a mask-aware
gated discriminator to learn soft masks from the
input foreground and background masks instead
of simple binary masking. The evaluation on two
different datasets demonstrates that the pro-
posed method outperforms several state-of-the-
art baselines.

Style transfer of urban environment is
used for evaluating the driving behavior of
unmanned vehicles, which can also benefit urban
intelligent transportation systems. In “Style
Transfer of Urban Road Images using Generative
Adversarial Networks with Structural Details,” Y.
Li, X. Wu, D. Lu, L. Li, Y. Liu, and L. Zhu address
the evaluation of the driving behavior of
unmanned vehicles. The testing of driving
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algorithms using urban environmental data is
necessary. In their method, a framework using
GANSs with structural information is proposed for
image style transfer: StructureGAN and Gradient-
GAN. Different types of urban image transfers are
generated using the proposed framework, such
as day to night, sunny to foggy, and summer to
winter transfers. The proposed method can well
maintain the integrity of foreground objects and
the image structural information. The experi-
ments indicate the effectiveness of the proposed
framework, which can produce transferred
images with high quality.

Finally, in “Joint Watermarking-Encryption-
ECC for Patient Record Security in Wavelet
Domain,” A. Anand and A. K. Singh develop a
joint watermarking-encryption error correcting
code (ECC) technique for securing patient
records, which is the primary role for the urban
telehealth services. The proposed method con-
sists of three steps, including 1) watermarks gen-
eration and scrambling, 2) encryption of cover
and generated watermark, and 3) imperceptibly
embedding and robustly recovery/extraction of
the watermarks. Experimental results show that
the proposed method offers high robustness
and fulfills all watermarking needs for telehealth
applications in terms of imperceptibility, robust-
ness, capacity, and security.
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