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y 2015, with the proliferation of wireless multimedia
applications and services (e.g., mobile TV, video on
demand, online video repositories, immersive video

interaction, peer to peer video streaming, and interactive
video gaming), and anytime anywhere communication, the
number of smartphones and tablets will exceed 6.5 billion as
the most common web access devices. Data volumes in wire-
less multimedia data-intensive applications and mobile web
services are projected to increase by a factor of 10 every five
years, associated with a 20 percent increase in energy con-
sumption, 80 percent of which is multimedia traffic related. In
turn, multimedia energy consumption is rising at 16 percent
per year, doubling every six years. It is estimated that energy
costs alone account for as much as half of the annual operat-
ing expenditure. This has prompted concerted efforts by
major operators to drastically reduce carbon emissions by up
to 50 percent over the next 10 years. Clearly, there is an
urgent need for new disruptive paradigms of green media to
bridge the gap between wireless technologies and multimedia
applications.

The purpose of this Feature Topic is to solve pressing
problems in relation to the increase in energy consumption
due to growing multimedia applications. Volume-intensive
power-demanding visual traffic over today’s network presents
new challenges in processing, storage, extraction, and manage-
ment. The aim is to answer fundamental and practically rele-
vant questions related to design and analysis of: 1) low-power
multimedia computing including in-network processing, com-
pression/coding, and signal sensing; 2) low-power multimedia

transmission including large-scale hierarchical networks, dis-
tributed network storage, and visual sensor networks; 3) low-
power multimedia rendering and display including content
adaptive display adaptation, environment adaptive presenta-
tion, and multimedia display technologies; and 4) low-power
multimedia system design including software and hardware
architectures, scalable computations, and low-memory imple-
mentations. The goal is to cut energy costs arising from exces-
sive sensing, extraction, storage, and signaling. From a
network perspective, the aim is to capture realistic behaviors
of irregularly dispersed infrastructure, changing socio-spatial
configurations, geographic variability due to unplanned
deployment of user-installed access points, randomly located
nodes, multiclass distributed channel access, and channel
propagation characteristics. From a media perspective, the
aim is to capture perfect synergy across low-power distributed
network computing, embedded vision processing, real-time
media data analysis, in-network real-time semantic processing,
and camera node management. Against this backdrop, this
Feature Topic will address several important interrelated
questions for next-generation heterogeneous networks of
uninterrupted green media exchange.

We expect that through this Feature Topic, we can foster
new solutions to the design, evaluation, and application of
wireless green media. This Feature Topic brings together
leading researchers and developers from diverse disciplines in
system, hardware, software, and application design to the
forefront of green radio communications for future sustain-
able networks. In response to the call for contributions, we
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received 27 paper submissions. During the review process,
each paper was reviewed by at least three experts in the rele-
vant area through a rigorous two-round review process.
Thanks to the courtesy of the Editor-in-Chief of IEEE Wire-
less Communications, Prof. Hsaio-Hwa Chen, nine outstand-
ing papers have been recommended for this Feature Topic,
covering various aspects of wireless green multimedia, such as
location awareness, information fusion, cross-layer design, in-
network processing, storage, scalable video coding, heteroge-
neous networks, as well as cloud gaming.

In developing new applications for wireless green media,
power-efficient and distributed platforms for pervasive sens-
ing, efficient information fusion, quality of experience (QoE)
dissemination, and real-time recovery of multimedia informa-
tion are of paramount importance. The first two articles are
related to collaborative in-network data processing and infor-
mation fusion. In the first article, “A Green Data Transmis-
sion Mechanism for Wireless Multimedia Sensor Networks
Using Information Fusion” by Zhen-Jiang Zhang et al., a
mechanism based on information fusion is proposed for
reducing the volume of data being transferred. The mecha-
nism is a trade-off between uploading the results of in-net-
work data processing and uploading all the raw data. In the
second article, “Green Multimedia Wireless Sensor Networks:
Distributed Intelligent Data Fusion, In-Network Processing
and Optimized Resource Management” by Enzo Baccarelli et
al., a comprehensive survey on green QoE for multimedia
wireless sensor networks (MWSNs) is presented. The most
relevant aspects regarding the fusion, storage, transmission,
and retrieval of multimedia data from the mobile Internet are
discussed. Recent directions on green QoE MWSN are show-
cased, taking into account data fusion, clustering, and in-net-
work processing.

Location awareness creates new opportunities for distribut-
ing the multimedia data over wireless networks, enabling a
variety of context-aware applications that require precise loca-
tion information of network nodes. The third and fourth arti-
cles are related to location awareness for wireless green
media. The third article, “Location-Aware Visual Radios” by
Thang Van Nguyen et al., gives a brief introduction to vision-
and radio-based positioning technologies, and then presents
illustrative machine learning methodology to successfully inte-
grate vision information and radio time-of-arrival measure-
ments for cooperative localization of ultra-wideband visual
radios in harsh indoor environments. In the fourth article,
“Toward Green Media Delivery: Location-Aware Opportuni-
ties and Approaches” by Hatem Abou-Zeid et al., the authors
present opportunities of exploiting location awareness to
enable green end-to-end media delivery by proposing new
approaches for location-based adaptive video quality planning,
in-network caching, content prefetching, and long-term radio
resource management. Using location predictions, this article
jointly optimizes resource allocation and video quality.

The rapid expansion of wireless multimedia services has
led to a tremendous growth of energy consumption in wireless
cellular networks. The fifth and sixth articles are related to
green multimedia traffic over cellular networks. The fifth arti-
cle, “Sustainable Communication and Networking in Two-tier
Green Cellular Networks” by Zhongming Zheng et al.,
explores the characteristics and potential of relay node place-
ment and power allocation to maximize both energy sustain-
ability and transmission efficiency in two-tier green cellular
networks, where the base stations and relay nodes are pow-
ered by sustainable energy sources. The authors show that the
network throughput of green cellular networks can be signifi-
cantly improved and sustained by balancing energy harvesting

with energy consumption. In the sixth article, “Energy-Effi-
cient Multimedia Transmissions through Base Station Coop-
eration over Heterogeneous Cellular Networks Exploiting
User Behavior” by Xing Zhang et al., a wireless network is
considered where some users in the same geographic area
request the same multimedia streams. The authors make the
important observation that exploiting user behavior and base
station cooperation can potentially reduce power consumption
in heterogeneous cellular networks. 

In the seventh article, “Cross-Layer Design for Delay and
Energy Constrained Multimedia Delivery in Mobile Termi-
nal” by Yun Ye et al., the authors strike the challenging ques-
tion of how to achieve optimal energy consumption trade-off
between computation and communication to maximize the
quality-per-energy-unit performance for QoS provisioning.
Several power management strategies are introduced for the
computation and communication stages in the multimedia
delivery process. A cross-layer design for the resource con-
strained multimedia delivery at the mobile terminal is pre-
sented, which looks for optimal system configuration by taking
into account resource constraints, optimization goals, and
influential performance parameters.

Transmission delay is another important factor that
impacts energy consumption, the effect of which is further
accentuated when mobile devices such as smartphones and
tablets communicate with distant servers in remote locations.
In the eighth article, “Approaches of Energy Efficient Trans-
mission Method in Storage-Embedded Wireless Networks” by
Shintaro Arai et al., the authors focus on the reduction of
energy consumption using the so-called access point equipped
with external storage (APES). The proposed methods take
into account the relationship between energy consumption
and data uploading.

Next-generation mobile devices have to support computa-
tion-intensive tasks such as photo-simulations, high-resolution
renderings, and interactive animations. In particular, mobile
gaming is one of the fastest growing segments of the multime-
dia entertainment industry, as a computation-intensive appli-
cation that mandates advanced computer graphics to render
realistic and interactive gaming scenes, and smooth actions in
gameplay. With this in mind, cloud computing is a promising
green solution in terms of manageability of game software,
storage, and equipment wastage. The cloud provides comput-
ing and storage resources to mobile clients by offloading the
heavy lifting to the cloud servers. In the last article, “Cloud
Gaming: A Green Solution to Massive Multiplayer Online
Games” by Seong-Ping Chuah et al., the authors present a
comprehensive overview of cloud gaming in green media, tak-
ing into account cloud data centers, graphics rendering, video
coding, and network delivery.
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