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Introduction to the Special Section on Visual
Computing in the Cloud: Fundamentals
and Applications

LOUD computing involves a large number of terminals
C connected through a real-time high-speed network (such
as the Internet). The adoption rates for private and hybrid cloud
services increased to 40% in 2013, with computing shifting
from on-premise infrastructure to the cloud. To keep pace
with the ever-accelerating rate of innovation, companies are
moving to the cloud. However, visual computing in the cloud
brings great challenges, such as how to measure and then
improve the quality of experience in cloud computing. This
Special Section provides the image/video community a forum
to present new academic research and industrial development
in running visual computing services in the cloud. This Special
Section aims to address fundamental and practical aspects of
visual computing in the cloud, such as how to build cloud
platforms that can cope with seemingly unlimited supply of
content coming from traditional media sources as well as new
media uploaded to the Internet (YouTube, Facebook, etc.); how
to leverage cloud technology to build high-quality image/video
browsing and delivery experiences for a global audience; how
to ingest, encode, process, adapt, as well as protect contents
and privacy of users; how to provide both on-demand and
live-streaming capabilities; how to tag image/video and allow
consumers to access the image/video contents with high avail-
ability; how to support image/video services in mobile devices;
and how to perform real-time image/video analytics in the
cloud, to mention a few among a diverse range of challenges.

We received 25 submissions for this Special Section, and
after careful review by a group of experts in the field, we
selected five papers for the first round. These papers were thor-
oughly revised by the authors and underwent a second round of
review to ensure that they met the standard of IEEE TRANS-
ACTIONS ON CIRCUITS AND SYSTEMS FOR VIDEO TECH-
NOLOGY. These papers cover a wide range of topics in the fun-
damentals and applications of visual computing in the cloud.

The first paper, “Specific Versus Diverse Computing in
Media Cloud” by L. Zhou, examines the choice of specific
computing (SC) and diverse computing (DC), two main visual
computation manners that have been widely utilized in the
media cloud. The paper analytically studies the characteristics
of SC and DC by designing a so-called collapsing approxima-
tion method to precisely approximate the distribution of the
service dynamics. It demonstrates that the optimal computing
configuration should largely depend on SC and a little on DC.
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To address the heterogeneity challenges in complex
systems, the second paper, entitled “CHCF: A Cloud-Based
Heterogeneous Computing Framework for Large-Scale Image
Retrieval” by H. Wang et al., develops a novel framework,
namely, cloud-based heterogeneous computing framework
(CHCF), with a set of tools and techniques for compilation,
optimization, and execution of multimedia mining applications
on heterogeneous systems. With the aid of the compiler and
the utility library provided by CHCEF, users are able to develop
multimedia mining applications rapidly and efficiently.

The third paper, “Optimal Transcoding and Caching for
Adaptive Streaming in Media Cloud: An Analytical Approach”
by Y. Jin et al., investigates the three-way trade-off between
caching, transcoding, and bandwidth cost at each edge server
of a media cloud, used for on-demand adaptive video
streaming. An optimization model is established to pursue
optimal dynamic scheduling of multiple resources for total
operational cost minimization in the media cloud. A two-step
approach is proposed to analytically derive the closed-form
solution for optimal transcoding configuration and caching
space allocation at every edge server. Extensive simulations
show the effects of a set of control knobs (system parameters),
such as unit resource cost and hop distance to the origin server,
as well as demonstrate significant cost savings compared with
methods used in existing content delivery networks.

Cloud computing grows together with social networking
and mobile computing, and visual objects are among the most
demanding contents in storage, transmission, and processing.
The fourth paper, “Cloud-Based Distributed Image Coding”
by X. Song et al., investigates the problem that there is a
lot of redundancy among similar images on social networks.
In particular, it targets reducing the client-side image upload-
ing bandwidths by using distributed source coding to exploit
external correlations with similar images in the cloud. Up to
5-dB gains and 70% bits saving are achieved over JPEG on
landmark images.

The last paper, “MoVieUp: Automatic Mobile Video
Mashup” by Y. Wu er al., addresses the challenges in mobile
cloud computing. It presents a fully automatic mobile video
mashup system that works in the cloud to combine record-
ings captured by multiple devices from different view angles
and at different time slots into a single yet enriched and
professional-looking video—audio stream. It summarizes a set
of computational filming principles for multicamera settings
from a formal focus study. Based on these principles, given
a set of recordings of the same event, the system is able to
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synchronize these recordings with audio fingerprints, assess achieves performance results that are superior to state-of-the-
audio and video quality, detect video cut points, and generate art video mashup techniques, thus providing a better user
video and audio mashups. Evaluations show that the system experience.
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