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Message from the Review Board Directors 
 
 
 
Welcome to the June 2015 issue of the Review 
Letter (R-Letter) of the IEEE Communications 
Society Multimedia Communications Technical 
Committee (MMTC). This issue comprises nine 
papers and is brought to you by review board 
members who independently nominated research 
papers published within IEEE MMTC sponsored 
publications and conferences. 

We hope that this issue stimulates your re-
search in the area of multimedia communica-
tion featuring topics: 

§ imaging technology (3 papers); 
§ multimedia networking (2 papers); and 
§ multimedia streaming and delivery (4 

papers). 

An overview of all reviews are provided in the 
following: 

The first paper, published in the IEEE Transac-
tions on Multimedia and edited by Jun Zhou, 
explores semantic attributes for large scale image 
search. 

The second paper, published in the IEEE 
Transactions on Multimedia and edited by Pavel 
Korshunov, describes an approach for semantic-
driven color imaging taking into account context 
information. 

The third paper is edited by Bruno Macchiavel-
lo and has been published within the IEEE 
Transactions on Image Processing. It provides 
an annotated dataset and model for salient object 
detection in complex scenes. 

The forth paper, published in the IEEE Trans-
actions on Multimedia and edited by Frank 
Hartung, provides means for video QoE control 
in distributed OpenFlow networks. 

The fifth paper, published in the IEEE Journal 
on Selected Areas in Communications and edited 
by Lifeng Sun, is about delay-aware WiFi of-
floading. 

The sixth paper, published in INFOCOM 2012 
and edited by Michael Zink, unreels Netflix and 
helps to understand and improve multi-CDN 
movie delivery. 

The seventh paper, published in ACM Multime-
dia 2014 and edited by Carsten Griwodz, pro-
poses an approach enabling the correction of 
depth compression for planar scenes. 

The eighth paper, published in IEEE Transac-
tions on Multimedia and edited by Carl James 
Debono, deals with the transmission of video 
chat applications over wireless networks. 

Finally, the sixth paper is edited by Roger Zim-
mermann and published in IEEE Transactions on 
Multimedia. It alleviates the effects of early user 
departures in progressive steaming scenarios. 

We would like to thank all the authors, nomina-
tors, reviewers, editors, and others who contrib-
ute to the release of this issue. 
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Exploring Semantic Attributes for Large Scale Image Search 
A short review for “Fine-grained Image Search” 

(Edited by Jun Zhou) 
 

 
 

 
With enormous amount of images available 
online, contents-based image retrieval has be-
come a very challenging task. Several paths have 
been explored. These include recent progresses 
on deep learning methods which try to build 
high-level abstractions of data, normally in a 
bottom-up manner, by using hierarchical model 
architectures [1]. Due to the complexity in con-
cept organization and mapping, ontology based 
knowledge representation has also been studied 
so as to construct top-down hierarchy of object 
classes [2,3]. To this end, large benchmark da-
tasets, such as ImageNet [1], has used ontology 
in WordNet [4] to arrange image categories.  
 
Researchers have proposed different ways to 
explore such semantic ontology. An example is 
assigning vague labels to objects so as to enable 
coarse to fine category optimization [5]. To cope 
with the naturalness of labels embedded in lan-
guage models, entry-level concept is proposed to 
allow common naming convention of object 
classes be used in the modelling. It tries to max-
imize the difference between the naturalness and 
distance between two labels in the hypernym 
structure so the optimal concept mapping can be 
achieved from one label to the other [6]. 
  
While entry-level concept in [6] tries to use 
vague labels to represent several similar catego-
ries, the method proposed in this paper goes into 
an opposite direction. It explores fine-grained 
image database hierarchy in which image catego-
ries are defined on very specific concept. The 
authors defined three levels to model the rele-
vance between query image and candidates. The 
first level is semantically matched, which means 
two images belong to the same fine-grained cat-
egories, such as the same species of dog. The 
second level is semantically similar, which refers 
to images belonging to the same general concept, 
for example, birds. This is similar to the entry-
level concept mentioned above. The last level is 
irrelevant which indicates two images are not at 
the same basic level, for example a bird against a 
building.  

 
Given an image databased composed of images 
from several fine-grained classes, near-duplicate 
instance groups, and complete irrelevant images, 
the overall framework of this approach contains 
two stages. The first stage is offline indexing, 
which aims at learning a fine-grained judger and 
several fine-grained classifiers. Given fine-
grained classifiers, classification scores for im-
ages can be used to generate their normalized 
vector representations, i.e., the attribute vectors. 
These vectors are then used to construct semanti-
cally co-indexed inverted file as a preparation 
process to build high-level semantic property for 
the online query stage. 
 
In the second stage, online querying, the learned 
fine-grained judger is used to predict whether a 
query image belongs to one of the fine-grained 
classes. If the answer is yes, its semantic attribute 
is calculated using the corresponding fine-
grained classifier, and then compared with those 
targets in the database. During this step, hashing 
approach is used to speed up the searching pro-
cess. On the contrary, if the answer from fine-
grained judge is no, visual words of query is 
used to retrieve the near-duplicate search results 
based on the co-indexed inverted file. 
 
In this paper only three fine-grained object cate-
gories and three levels of relevance are included. 
In practice, this framework shall be extended by 
incorporating more object categories and use 
more hierarchical semantic levels in the ontology. 
Nevertheless, authors showed that their method 
is effective in fine-grained recognition and 
searching problem by using a database of more 
than one million images. 
 
In summary, this paper introduced a new image 
retrieval setting and system framework in fine-
grained image search. This may enlighten new 
research on image database organization, seman-
tic attributes usage, relevance evaluation, and 
novel applications. 
 

Lingxi Xie, Jingdong Wang, Bo Zhang, and Qi Tian. “Fine-grained image search”, IEEE 
Transactions on Multimedia, Vol. 17, No. 5, pages 636-647, 2015. 
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Semantic-driven Color Imaging  
A review for “Semantic-Improved Color Imaging Applications: It Is All About Context” 

(Edited by Pavel Korshunov) 

 
 

Classical computer vision approach infers semantic 
information by analyzing images or video. Examples 
of such applications include automatic image and 
video classification, object recognition, labeling of 
objects, and image annotation. Such approach can be 
viewed as a mapping from the image domain to the 
semantic domain.  
 
This paper considers the inverse problem, which is a 
mapping from the semantic domain to the image do-
main. The focus of this paper is on translating the 
existing semantic contextual information into appro-
priate color imaging actions.  
 
This reversed view on semantic imaging assumes that 
images have associated semantic context, which is a 
safe assumption in the current era of social networks 
and media sharing. Many online images are surround-
ed with various related contextual information, in-
cluding titles, tags, geo-position, and comments. 
 
Assuming a large dataset of images with contextual 
descriptors, the authors present an automated statisti-
cal framework that is able to relate keywords from the 
semantic domain with characteristics in the image 
domain. It uses the Mann-Whitney-Wilcoxon rank-
sum test [1] to assess whether a characteristic from 
images annotated with a given keyword differ signifi-
cantly from images without that keyword. The test is 
robust to outliers and efficiently scales to very large 
databases. 
 
The effectiveness of the proposed statistical frame-
work is demonstrated using three different color im-
aging applications: 1) semantic image enhancement: 
automatically re-render an image and adapt it to its 
semantic context, 2) color naming: determine the col-
or triplet for a given color name, and 3) color palette 
extraction: extract the most suitable palette of five 
harmonic colors given a semantic expression. 
 
Semantic image enhancement is implemented for 
both color and depth-of-field adjustments. Colors and 
focus are adapted in order to strengthen an associated 
semantic context. Example keywords illustrated are 
autumn, strawberry, macro, or flower. An important 
aspect of semantic image enhancement is that the 

enhanced image depends not only on the image con-
tent, but also on the associated keyword. Consequent-
ly, one image can have different enhanced versions 
for different keywords, e.g., gold keyword would lead 
to the emphasized golden color of the setting sun in 
the mountains, while winter keyword results in 
brightened image with a more salient snow on the 
mountains. Essentially, it means that beauty requires 
context. 
 
The authors also demonstrate that the proposed statis-
tical framework can be used for color naming. By 
taking 950 color names from XKCD color survey1 
(they also translated color names in 10 European and 
Asian languages) and about a million images harvest-
ed from Flickr and Google image search, the authors 
used the framework to estimate the color values that 
correspond to the names, essentially building a multi-
language color thesaurus: www.colorthesaurus.com.  
 
The goal for automated creation of color palettes is to 
choose their five colors in the way that best describes 
a given arbitrary keyword in terms of color and at the 
same time to respect harmonic principles common to 
the artistic community. For that purpose, the authors 
applied the framework to about 100’000 commonly 
used words and associated images found in Google 
image search. Then, using the computed histograms, 
which correspond to every commonly used word, the 
palettes are derived based on the five harmonic tem-
plates [2]. Created palettes can be explored at the fol-
lowing webpage: www.koloro.org. 
 
The authors evaluated the performance of the pro-
posed framework by comparing it with five popular 
statistical tests using color naming application as an 
example: Kolmogorov-Smirnov [3], Student’s t-test 
[4], Earth mover’s distance [5], Hodges-Lehmann 
estimator [6], and Chi-square test [7]. The results 
showed Mann-Whitney-Wilcoxon test to be optimal 
in terms of computational complexity and accuracy. 
In summary, the paper takes an interesting look at the 
lesser common problem of finding visual representa-
tion for a given meaning (typically, researchers try to 

                                                
1 http://blog.xkcd.com/2010/05/03/color-survey-re-sults/  
 

Albrecht Lindner and Sabine Süsstrunk. “Semantic-Improved Color Imaging 
Applications: It Is All About Context”, in IEEE Transactions on Multimedia, 
volume 17, issue 5, pages 700-710, May 2015. 
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derive the meaning from a media content) and pro-
poses a general enough statistical framework that can 
help solving this problem. Three interesting applica-
tions of this framework are presented: image en-
hancement, color naming, and palette construction, 
with latter two available online. 
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Salient Object Detection in Complex Scenes: An Annotated Da-
taset and Model 

A short review for: “What is a Salient Object? A Dataset and a Baseline Model for Salient Object 
Detection” (Edited by Bruno Macchiavello) 

 

 
 
One very important characteristic of the human 
visual system is the ability to accurately priori-
tize noticeable objects in a scene. This is known 
as salient object detection and segmentation. 
Recently, this fundamental problem has attracted 
a great deal of interest in the computer vision 
community.  There are various applications for 
salient object detection, including object detec-
tion and recognition [1], image and video com-
pression [2], video summarization [3], image 
cropping [4], photo collage [5], image segmenta-
tion [6], human-robot interaction [7], and so on.  
 
A large number of saliency detection methods 
have been proposed in the past years [8]. How-
ever, most of the previously proposed models 
have focused they effort on segmentation of a 
salient object on scenes with a single object. It is 
unclear how those models perform on more 
complex cluttered scenes with several objects.  
There are several reason why salient object de-
tection in more complex scenes has not been 
studied to the same extent. Two major reasons 
are: (i) the lack of a suitable benchmark dataset 
for scaling up models and model development 
and (ii) the lack of a widely-agreed objective 
definition of the most salient object.  
 
In this work the author provides a less biased 
benchmark dataset containing scenes with multi-
ple objects (by modifying a previously proposed 
dataset). A model based on superpixels for sali-
ent object segmentation is also proposed. This 
model aims to be a baseline for model evaluation 
and comparison.  
 
In a previous work, of the same authors [9], 70 
students were asked to draw a polygon around 
the object that stood out the most over 120 imag-
es. The degree to which annotations of partici-
pants agree with each other was measured. It was 
verified that images with several foreground ob-
jects showed a low value of agreement while 
images with highest annotations agreement had 
often one visually distinct salient object.   There-

fore, the difficulty of an automatic salient object 
detection method increases in relation to the 
complexity of the scene. In that work the authors 
also compare the relationship between the anno-
tated images and freeviewing fixations. Results 
appear to indicate that the most salient object in a 
scene is the one that attracts the majority of fixa-
tions. This conclusion has been presented previ-
ously by similar works [10].  
 
In this work in order to provide a more challeng-
ing dataset, the author decided to annotate scenes 
of the dataset by Judd et. al. [11]. The reason for 
choosing this dataset is because it is currently the 
most popular dataset for benchmarking fixations 
prediction models.  The author discarded images 
without well-defined objects (e.g. mosaic, tiles, 
etc.) or images with very cluttered backgrounds. 
Two observers were asked to manually outline 
objects, following some basic rules. Five other 
observers were asked to choose the best segmen-
tations between the two annotations for each 
image. This annotated dataset is referred as Judd-
A. Then, a quantitative analysis of the relation-
ship between fixations and annotations was per-
formed. It was observed that in about 55% of the 
images the most salient object attracts more that 
50% of fixations.  The author also compare the 
Judd-A dataset with other three datasets, and 
verified that Judd-A was less center-biased than 
the others, in terms of number of fixations. The 
complexity of the scenes between all four da-
tasets was also analyze. The author used a graph-
based superpixel segmentation algorithm in or-
der to segment a image into contiguous regions 
larger than 60 pixels each.  The basic idea is that 
the more superpixels an image contains, the 
more complex and cluttered it is.  It was verified 
that the most salient object in Judd-A dataset on 
average contains more superpixels than salient 
objects in the other datasets, even with smaller 
objects.  
 
Besides this more complex dataset, the author 
propose a straightforward model to serve two 

Borji, A., "What is a Salient Object? A Dataset and a Baseline Model for Salient Object 
Detection," IEEE Transactions on Image Processing, vol.24, no.2, pp.742-756, Feb. 
2015. 
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purposes: (i) to assess the degree to which the 
propose Judd-A dataset can be explained by a 
simple model and (ii) to gauge progress and per-
formance of the state-of-the-art models. By com-
paring performance of the best models relative to 
this baseline model, over existing datasets and 
the Judd-A, it can be judge how powerful and 
scalable these models are. The propose model 
involves two stages. In the first, two fixation 
prediction models are used to find spatial outliers 
in scenes that attract human eye movements and 
visual attention, the models used were previously 
reported elsewhere. These salient regions are 
then fed, as a saliency map, to the segmentation 
component in the next step. In the second step, 
the image is segmented using the same graph-
based superpixel segmentation algorithm. The 
saliency map is normalized and then thresholded. 
Then all unique image superpixels that spatially 
overlap with the truncated saliency map are in-
cluded in the final segmentation. The holes in-
side the selected regions are considered as part of 
the salient object.  
 
This model with 8 other state-of-the-art models 
were test in three different datasets, including 
Judd-A. The results showed a drop of perfor-
mance of all models in the Judd-A dataset due to 
the fact of more complex scenes. The propose 
model outperformed others in the Judd-A dataset 
and was among the best in all cases.  The number 
of fixations was used as ground truth for most 
salient regions. 
 
In conclusion the proposed modified dataset can 
allow a more elaborate analysis of the interplay 
between saliency detection and fixation predic-
tion. The more complex scenes are more chal-
lenging and can help develop better salient object 
detections algorithms. However, as mentioned in 
this work, human observers have low agreement 
on which objects are more salient in scenes with 
several foreground objects.  Therefore, an objec-
tive definition of the most salient object in com-
plex scenes is still and open issue. 
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Video QoS Control in Distributed OpenFlow Networks 
A short review for “Distributed QoS Architectures for Multimedia Streaming Over Software Defined 

Networks” (Edited by Frank Hartung) 
 

 
 
The traditional Internet, as we know it, works. 
One of the reasons is its highly distributed and 
local control plane. However, this concept can be 
optimized. A major development in that respect 
is the advancement of the Software Defined 
Networking (SDN) concept and its most promi-
nent representative, the OpenFlow framework [1]. 
In SDN and OpenFlow, the control and forward-
ing layers are decoupled. Compared to traditional 
routers, routing control is somewhat more con-
centrated in controllers, while data forwarding 
remains in the routers, now also called forward-
ers. Controllers and forwarders communicate via 
the OpenFlow protocol. This concept allows to 
dynamically change routing on a per-flow basis. 
Some vendors have started to produce Open-
Flow-enabled switches and routers. 
 
In their prior publications [2][3][4][5], the au-
thors have already applied OpenFlow to dynamic 
QoS routing for scalable video streaming. How-
ever, they have considered a network controlled 
by a single OpenFlow controller. In real applica-
tions, this assumption is not realistic. Rather, one 
would envision connected multi-domain and 
multi-operator SDNs. In the present publication, 
the authors thus extend their work to that scenar-
io.  
 
In detail, the paper describes the following new 
contributions in the context of OpenFlow: (i) 
information gathering, in the form of topology 
aggregation and link summarization methods to 
efficiently acquire network topology and state 
information, (ii) utilization of this information, in 
the form of a general optimization framework for 
flow-based end-to-end QoS provision over mul-
ti-domain networks, and (iii) two distribut-
ed control plane designs utilizing controller-to-
controller messaging for scalable and secure in-
ter-domain QoS routing. The proposed exten-
sions are then analyzed with respect to video 
streaming quality, cost, and overhead. 
 
The authors suggest an architecture where multi-
ple controllers communicate via the controller-

controller-interface and share inter-domain rout-
ing information. Each controller fully manages 
its domain, including the functions of topology 
management, resource management, route calcu-
lations, flow management, queue management, 
call admission, and traffic policing. The authors 
propose that controllers have a complete view of 
their domain, but provide only a condensed view 
to the outside, i.e., other controllers. This con-
densed view only describes the externally visible 
topology and QoS parameters of a network, for 
example its border nodes and their (virtual) links, 
rather than the actual mesh of links within the 
domain. Given that information, controllers can 
do inter-domain routing. In each domain, the 
respective controller can do intra-domain routing. 
 
Using the mentioned controller-controller-
interface, controllers regularly pull QoS infor-
mation from neighboring controllers, and push 
information in the case of sudden changes. 
 
The authors propose two control plane designs: 
one in which all controllers are fully distributed 
equal peers, and one in which controllers are 
hierarchically distributed, i.e., super-controllers 
are responsible for inter-domain routing, and 
each controller for intra-domain routing in its 
own domain. 
 
Another major contribution of the paper is a pro-
posal for distributed QoS routing. First, as an 
ingredient, the authors analyze dynamic (central-
ized) QoS routing. For each route, a cost func-
tion, based on packet loss and delay variation, is 
established. The route which minimizes the cost 
function, subject to a maximum total delay, is 
identified using a Lagrangian relaxation based 
aggregated cost (LARAC) algorithm. For multi-
ple flows, the LARAC algorithm is applied suc-
cessively, starting from the flows with highest 
priority, and with cost parameters updated after 
each flow.  
 
In order to extend that to distributed QoS routing, 
a distributed optimization framework is proposed 
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where QoS parameters (i.e., inter-domain routing 
information) are mapped on aggregated networks. 
The distributed QoS routing problem is separated 
into two problems: inter-domain routing, i.e., 
routing over the virtual aggregated networks, 
followed by intra-domain routing. The authors 
also propose solutions to these problems, in the 
form of three algorithms. Two of the algorithms 
apply to inter-domain routing in the super con-
trollers and intra-domain routing in the regular 
controllers of the hierarchically distributed con-
trol plane design, respectively, while the third 
algorithm applies to inter-domain and intra-
domain routing in all controllers of the fully dis-
tributed control plane design. All algorithm de-
scriptions include the routing decision logic and 
the message passing routines for the controller-
controller-interface. 
 
The authors complement their paper by applying 
and analyzing their control framework for the 
case of scalable H.264 SVC based video stream-
ing over unreliable UDP transport. The base lay-
er is streamed using QoS routing with the pro-
posed mechanisms, while enhancement layers 
are streamed using best-effort routing. The video 
is streamed across a simulated 180-node network 
in 6 domains and with heavy other data traffic 
congesting the network. The results show that 
the proposed QoS routing mechanisms work 
significantly better than best-effort routing. The 
fully distributed control plane design outper-
forms the hierarchically distributed control plane 
design, especially for controllers with spatial 
distances > 5000 km. The authors conclude that 
a fully distributed control plane is more suitable 
for service providers that serve multimedia 
across continents using SDNs, while the hierar-
chical control plane can be a better option for in-
nation service providers, especially when the 
number of domains is large. 
 
The results of the paper (and the previous work 
by the authors) gives valuable insights into the 
large-scale QoS control design of OpenFlow 
networks, especially for video transport. Since 
video is the main source of traffic in todays In-
ternet, this is an important contribution to the 
advancement of OpenFlow and related SDN 
concepts. The paper is also well written. 
 
Related work has been presented in [6]. However, 
a major difference is that [6] considers properties 
of the transmitted video streams, and aims at 
optimizing user’s QoE, rather than “just” QoS, 

as in the present publication. A possible future 
extension of the publication discussed here could 
thus be an extension to QoE, rather than QoS, 
optimization. 
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Delay-Aware Wi-Fi Offloading 
A short review for “DAWN: Delay-Aware Wi-Fi Offloading and Network Selection” 

(Edited by Lifeng Sun) 

 
 

Mobile video applications, such as YouTube, consti-
tute a significant proportion of the global mobile data 
traffic. According to Cisco's forecast, mobile data 
traffic will grow to 24.3 exabytes per month by 2019, 
an increase by nearly 10-fold between 2014 and 2019 
globally, which 71.6% of the traffic will be due to 
video [1]. The huge amount of mobile data traffic 
puts a lot of pressure on the operators’ cellular net-
works. On the other hand, traditional network expan-
sion methods, such as acquiring more spectrum and 
upgrading to more advanced communication technol-
ogies (e.g., LTE-A), are costly and time-consuming. 
As a result, it is likely that the mobile traffic demand 
will exceed the network capacity in the short to medi-
um term. An efficient way to increase the network 
capacity in a cost-effective and timely manner is to 
use complementary technologies, such as Wi-Fi or 
small cells, to offload the traffic originally targeted 
towards the cellular network. In fact, Cisco estimated 
that 54% of the data traffic from the mobile devices 
will be offloaded by 2019 [1]. 

For most of the mobile video applications, they are 
delay-tolerant in nature, where a user can tolerate 
delays ranging from several minutes to several hours 
without having a significant satisfaction loss. For ex-
ample, the survey in [2] reported that more than half 
of the respondents are willing to wait for 10 minutes 
to stream YouTube videos and 3-5 hours to download 
a file when a monetary incentive is given. 

Taking into account this characteristic of delay-
tolerant applications, the authors considered the user-
initiated Wi-Fi offloading problem, where a user aims 
to minimize its total data usage payment under usage-
based pricing, while taking into account the deadline 
of its application. Previous works on user-initiated 
Wi-Fi offloading policy mainly focused on reducing 
the cellular data usage without paying too much atten-
tion to the quality of service (QoS) of the user's appli-
cation. As an example, under the on-the-spot offload-
ing (OTSO) scheme that most smartphones are using 
by default, a user offloads its data traffic to a Wi-Fi 
network whenever possible. However, the authors 
suggested that it is not always desirable to use the 

OTSO scheme, especially when the Wi-Fi network is 
highly loaded and the deadline is tight. More specifi-
cally, when the deadline is short, it would be more 
preferable to use a cellular network with a higher data 
rate to complete the file transfer with a cost than to 
use the free but congested Wi-Fi. On the other hand, 
when the deadline is long, it would be more prefera-
ble to wait for a Wi-Fi hotspot to reduce the cellular 
usage price than to impatiently use the cellular net-
work immediately as in the OTSO scheme.  However, 
in general, it is challenging to achieve a good balance 
between the total payment and the QoS when taking 
various factors such as network conditions and delay 
deadlines into consideration. 

To capture this design tradeoff analytically, the au-
thors considered a general user offloading scenario, 
and formulated the delay-aware Wi-Fi offloading 
problem as a finite-horizon sequential decision prob-
lem. They proposed a general Delay- Aware Wi-Fi 
Offloading and Network Selection (DAWN) algo-
rithm, which tradeoffs between the total payment and 
the QoS. To reduce the complexity of the proposed 
algorithm, the authors derived sufficient conditions 
under which the optimal policy exhibits threshold 
structures, which leads to the design of the monotone 
DAWN algorithm with a much lower computational 
complexity and is easier to implement. To the best of 
the authors’ knowledge, this is the first paper that 
studies offloading algorithm design analytically, 
which tradeoffs a user's payment and QoS. 

To summarize, the main contributions of their paper 
are: 

• Optimal user-initiated offloading algorithm: The 
authors proposed a general DAWN algorithm for 
delay-tolerant applications that achieves a good 
tradeoff between total data usage payment and 
the user's QoS. 

• Low-complexity approximation offloading algo-
rithm: The authors proposed a monotone approx-
imation DAWN algorithm with a much lower 
computational complexity by exploring the 
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threshold structure of the optimal policy. 

• Insights on offloading decisions: Contrary to the 
belief that Wi-Fi offloading is always preferable 
at any time and location, with a deadline consid-
eration, the authors showed that it may not be a 
good idea for a user to offload its data traffic un-
der a tight deadline constraint and a congested 
Wi-Fi network. 

Acknowledgement: 

The R-Letter Editorial Board thanks the authors of the 
paper for providing a summary of its contributions. 
 
References:  

[1] Cisco Systems, “Cisco visual networking index: 
Global mobile data traffic forecast update, 2014-
2019,” White Paper, Feb. 2015. 

[2] Juniper Research, “Mobile data offload & on-
load: Wi-Fi, small cell & carrier-grade strategies 
2013-2017,” Report, Apr. 2013. 

[3] S. Sen, C. Joe-Wong, S. Ha, J. Bawa, and M. 
Chiang, “When the price is right: Enabling time-
dependent pricing of broadband data,” in Proc.of 
ACM SIGCHI, Paris, France, Apr. 2013. 

[4] A. J. Nicholson and B. D. Noble, “BreadCrumbs: 
Forecasting mobile connectivity,” in Proc. of 
ACM MobiCom, San Francisco, CA, Sept. 2008. 

[5] S. Gambs, M. Killijian, and M. N. del Prado 
Cortez, “Next place prediction using mobility 
Markov chains,” in Proc. of ACM MPM, Bern, 
Switzerland, Apr. 2012. 

[6] T. M. T. Do and D. Gatica-Perez. Contextual 
conditional models for smartphone-based human 
mobility prediction. In UbiComp 2012, pages 
163{172. ACM, 2012. 

[7] J. Manweiler, N. Santhapuri, R. R. Choudhury, 
and S. Nelakuditi. Predicting length of stay at wi 
hotspots. In INFOCOM, 2013 Proceedings IEEE, 
pages 3102{3110. IEEE, 2013. 

[8] A. Monreale, F. Pinelli, R. Trasarti, and F. 
Giannotti. Wherenext: a location predictor on 
trajectory pattern mining. In ACM SIGKDD, 
pages 637{646. ACM, 2009. 

[9] K. Lee, I. Rhee, J. Lee, S. Chong, and Y. Yi, 
“Mobile data offloading: How much can WiFi 
deliver?” in Proc. of ACM CoNEXT, Philadel-
phia, PA, Nov. 2010. 

 
Lifeng Sun received the B.S. 
and Ph.D. degrees in System 
Engineering from National Uni-
versity, of Defense Technology 
China, in 1995 and 2000, re-
spectively. He joined the De-
partment of Computer Science 
and Technology (CST), Tsing-
hua University (THU), Beijing, 
China, in 2001. Currently, he is 
a Professor in CST of THU. His 
research interests include net-

worked multimedia, video streaming, 3D/multi-view video 
coding, multimedia content analysis, multimedia cloud 
computing and social media. He has authored or coauthored 
about 80 high quality papers, one chapter of a book. He got 
the Annual Best Paper Award of IEEE TCSVT (2010), Best 
Paper Award of ACM Multimedia (2012) and Best Student 
Paper Award of Multimedia Modeling (2015). 
 

 



 
IEEE COMSOC MMTC R-Letter 

 

 

Unreeling Netflix 
A review for “Unreeling Netflix: Understanding and Improving Multi-CDN Movie Delivery” 

(Edited by Michael Zink) 
 

 
 

In this paper, the authors perform a measurement 
study of the online, over-the-top (OTT), video 
streaming service Netflix. At the time when this study 
was performed Netflix was the leading on-demand 
Internet video streaming provider in the US and Can-
ada. In the US alone Netflix data accounted for 29.7% 
of the peak downstream traffic (single largest source 
of Internet traffic). Since then Netflix has expanded 
its service into many other countries (e.g., UK, Aus-
tria, Germany, etc.) and its share of peak downstream 
traffic in the US has increased to XX%. Thus, one can 
safely say that Netflix is currently the largest on-
demand Internet video provider worldwide.  
 
The goal of the work of this paper is to uncover Net-
flix’ architecture and service strategy. Without giving 
away further interesting details on architecture and 
service strategy the authors uncover in their study, the 
most surprising outcome of this work is the realiza-
tion that Netflix provides this large-scale service with 
virtually no own infrastructure. The results provided 
in this paper can be seen as a “blue print” for an ar-
chitecture for a scalable, infrastructure-less content 
provider. 
 
The initial analysis of the Netflix streaming platform 
reveals that the architecture consists of four main 
components, a Netflix owned data center, Amazon 
web services (AWS), CDNs (in this case Limelight, 
Level-3, and Akamai), and the Silverlight player. In 
addition, Netflix uses DASH for available bitrate 
streaming. This information about Netflix’ architec-
ture is obtained through traffic monitoring of a com-
plete streaming session (starting from a new user reg-
istration) and subsequent DNS and WHOIS analysis 
of contacted servers and their respective IP addresses.  
After identifying the major components of the archi-
tecture the authors dissect the interaction between a 
client and the different servers involved in the stream-
ing process. This process starts with the download of 
the Silverlight player for each streaming session. Next, 
the Silverlight player downloads a client-specific 
manifest file. This file contains a list of CDNs that 
can serve the requested content, the location of the 

trickplay data, video/audio chunk URLs for different 
quality levels, and timing parameters (e.g., timing and 
polling interval). To support simple trickplay, thumb-
nails for periodic snapshots are downloaded. The 
manifest file contains multiple audio and video quali-
ty levels with respective URLs for individual CDNs. 
For the actual streaming process 4-second chunks are 
downloaded. Downloads of these chunks are more 
frequent in the beginning of the streaming session to 
quickly fill the player buffer. After that, downloads 
show a more periodic pattern with 4-second intervals 
which corresponds to the video segment length. Dur-
ing the streaming phase, the player sends back period-
ic reports to a statistics server in AWS. 
 
The authors also conduct a large-scale analysis to 
understand how geographic locations, client capabili-
ties, and content type impact streaming parameters. 
To achieve this goal a set of manifest files from a 
combination of 25 movies, six accounts, four com-
puters (Windows/Mac), and four different locations 
are analyzed. For obtaining additional manifest files 
from more geographically diverse locations the au-
thors make use of Squid proxy servers which were 
installed at different PlanetLab nodes. The analysis of 
this large set of manifest files reveals the following 
information: 

• The CDN ranking is only based on user ac-
count and stays the same independent of 
movie, computer type, time, and location. 

• For identical parameters different users may 
see different CDN rankings. 

• The CDN ranking stays unchanged for sev-
eral days. 

 
Based on these, somewhat surprising finding, the au-
thors further investigate Netflix’ CDN selection strat-
egy and produce the most surprising result of this 
paper. For this investigation a movie is played from a 
single client and the bandwidth is throttled for the 
top-ranked CDN (with the aid of dummynet) in 
100Kbps increments down to 100Kbps. Surprisingly, 
the client sticks with this CDN until streaming the 
video at even the lowest quality is not feasible, and 
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only then switches to the next, lower ranked CDN. 
The same procedure then repeats if bandwidth throt-
tling is applied for the second ranked CDN. 
 
In addition to the single-client measurements de-
scribed above, the authors also analyze the overall 
performance of the CDNs that are used for the actual 
streaming of video content. To perform this analysis 
the bandwidth between end user locations and CDN 
servers is measured through the “replay” of get re-
quests from these locations. The end user locations 
are comprised by a set of residential sites and 
PlanetLab nodes. The main highlights of the analysis 
of the data obtained from these measurements are that 
i) all CDNs perform relatively equal; ii) the last mile 
is still the bottleneck on the path between client and 
server; iii) at a few residential sites one CDN provider 
performs much better than the others. An additional 
analysis of the average bandwidth over a 24-hour 
period reveals that it varies significantly. These re-
sults indicate that a better CDN selection strategy 
could be chosen than the one currently applied by 
Netflix. 
 
The final contribution made by this paper is the study 
of alternative video delivery strategies. Here, the au-
thors try to answer the question how the shortcomings 
that have been identified through their measurement 
study can be improved and how much improvement 
these changes can theoretically bring? For this analy-
sis the theoretical upper bound average bandwidth is 
determined. The results show that always assigning 
the top CDN to a user is only 6% worse than the theo-
retical optimal case and the optimal case is between 
17% and 33% better than the average case. To identi-
fy the best performing CDN, the authors propose an 
approach where the player conducts instantaneous 
bandwidth measurements at the beginning of a 
streaming session. Finally, streaming in parallel from 

multiple CDNs can increase the overall available 
bandwidth by up to 70%. 
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Correction of Depth Compression for Planar Scenes 
A short review for “Anahita: A System for 3D Video Streaming with Depth Customization” 

(Edited by Carsten Griwodz) 
 

 
 

 
3D video has become an artistic medium frequently 
applied in feature films that aim at the movie market, 
and the standardization of formats by the DVB con-
sortium has also led to a flood of 3D TV sets that are 
deployed in homes. Audiences can also enjoy 3D vid-
eo on mobile phones or with the help of a variety of 
glasses. 
 
The paper by Calagari et al. introduces the readers to a 
particular challenge that has appeared in this new 3D 
environment. The authors observe that the variety of 
displays, as well as the variety of viewing conditions 
when users enjoy stereoscopic video, leads to highly 
inconsistent user experiences. The authors distinguish 
two main reasons: first, the inability of device manu-
facturers and content creators to know the viewing 
conditions of auto-stereoscopic devices in audiences’ 
homes, and second, the diversity of users themselves. 
 
In this discussion, it may be understood implicitly, but 
is not spelled out, that the problem of unpredictable 
3D-impressions is worse for TV and mobile phone 
displays that provide auto-stereoscopic 3D than for 
systems that rely on 3D glasses (such as such shutter 
glasses). Many auto-stereoscopic displays are tuned to 
provide an ideal 3D impression at a sweet spot that is 
located at a location that the device manufacturer ex-
pects to be the most common viewing angle and dis-
tance for their product, viewers outside this sweet spot 
may experience stronger or weaker depth impressions, 
or even skew if their viewing angle is too steep. It is 
stated explicitly in the paper that 3D content, once 
prepared, is generally only adapted to the format of 
the wide range of presentation devices that are in use, 
but that the depth encoding remain unchanged for all 
of these devices. 
 
Calagari et al. point also out that there is a wide vari-
ance among the population in the way in which stereo-
scopic depth is perceived [1], [2]. An interesting piece 
of information that was provided by the authors during 
the presentation of the paper at ACM MM 2015 was 
that actually stereoscopically coded videos tend to be 
encoded with a compressed depth effect, due to the 
fact that users experience nausea if depth is perceived 

as unnaturally strong, while a weak depth effect can 
be ignored. 
 
Based on these insights, the authors go about to devel-
op an approach for automatically adjusting the depth 
information of 3D videos before it is presented on a 
particular device. In several user studies, Calagari et al. 
adapt this depth information not only to the specific 
device; they have also found that optimal depth ad-
justment differs by content. Interestingly, they have 
found relevant differences in optimal depth adjustment 
in spite of a fairly narrow range of contents, where all 
were outdoor arena sports. 
 
The authors’ system for adjusting depth information to 
specific devices, content, and (potentially) user per-
ceptions, comprises a new way of encoding 3D data 
and the actual adjustment step. The delivery system is 
inspired by DASH, but delivers not only a variety of 
video qualities. The authors prepare a considerably 
larger number of videos to address the variety of 
DVB-compliant 3D video delivery systems, including 
multiview coding (MVC), side-by-side, frame-
sequential formats, and more [3][4][5]. To account for 
this diversity and delivery appropriate formats, they 
create a tree of formats, and qualities within each of 
these formats, to deliver to each device in an appropri-
ate DASH-like manner. 
 
The contributions that seem of more long-term rele-
vance to me, however, is the depth expansion and 
compression method proposed by the authors, and the 
user study that they performed to support their results. 
In their paper, depth expansion refers to the modifica-
tion of existing 3D material to give an impression of 
greater depth than before the manipulation, depth 
compression refers to the opposite. Any depth com-
pression method that accounts for an entire scene 
structure, and tries to re-create a correct view from a 
closer viewpoint, is hindered by an effect of perspec-
tive correction close to the viewing axis: the angular 
difference between left and right view increases, and 
edge pixels that were hidden at a smaller angle be-
come visible. Depending on the distortion that is per-
formed to compress depth, this may affect one of both 
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views. Calagari et al., take an entirely different ap-
proach, which is bound to sacrifice pixel ratio accura-
cy but avoids the problem of exposing hidden 3D ele-
ments. 
 
The method works exclusively for mostly planar 
scenes, and is specifically designed for long shots in 
case of football, soccer, tennis, and similarly shaped 
scenes. It works adding a moderate amount of stretch 
and slant to each view of a frame. The authors 
acknowledge that this is a limited technique, and pre-
sent a method for detecting long shots in 3D content 
that can potentially consist of such video material 
mixed with views from different angles that cannot be 
handled by the simplified technique. 
 
Assuming that a scene is mostly planar, and the origi-
nal scene’s 3D encoding parameters are known, it is 
possible to apply stretch in parallel to the original 
horizon, where higher distances are stretched linearly 
more (depth compression) or linearly less (depth ex-
pansion) with increasing original distance value. With 
smaller values, the focal length will appear reduced 
and extended, respectively, but at higher values, pixel 
ratios for objects sticking out of the plane (such as 
players) will affect the quality of experience. Slant is 
added in opposite directions to both views to ensure 
that both eyes maintain a consistent impression of 
vanishing point for all lines parallel to the main plane 
in both views. 
 
The design is obviously limited in its applicability, as 
well as the strength of the effect that can be achieved, 
but it provides a very efficient and fast means of 
adapting 3D depth impression in such planar scenarios. 
 
The authors have evaluated the performance of their 
approach in a series of user studies. Although the data 
analysis should have been a bit deeper, stating also the 
relevance of the experimental findings rather than 
mostly average values and standard deviation, the 
studies are performed and described in a convincing 
manner and well enough for a future replication of the 
setup. 
 
The study is divided into two parts: the first experi-
ment was performed with a limited number of students 
to identify appropriate range limits for devices ranging 
from mobile phone to TV setup. The second experi-
ment tested the entire system over the network, ex-
tended the number of users to 15 and the set of devices 
to five. The results document a consistent improve-
ment of the depth-corrected views, but are also im-
portant documentation of fluctuations in depth percep-
tion. 

 
I recommend that paper for its elegant presentation of 
the depth perception problem on today’s variety of 
devices, and the innovative, efficient approach to 
depth correction in a particular set of cases. The au-
thors are open about the limitations of their technique, 
and conducted quite thorough user studies in a field 
where objective quality is still a very hot research field 
[6]. 
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Transmission of Video Chat over Wireless Systems 
A short review for “Rate and Power Allocation for Joint Coding and Transmission in Wireless Video Chat 

Applications” (Edited by Carl James Debono) 
 

 
 

Video chat calls over Internet are a popular applica-
tion especially in wired networks. However, when it 
comes to make such calls over wireless systems the 
quality may suffer due to the lack of resources availa-
ble. Transmission of video chat over wireless de-
mands an uplink and a downlink channel both carry-
ing video and voice. This continuous stream of data in 
both directions consumes a lot of power from the lim-
ited supply available at the mobile device. Moreover, 
the base station has limited resources which must be 
shared between all the users that it is serving.  
 
Advances in mobile device technology, advanced 
video coding standards, and increased bandwidths in 
wireless communication systems allow good quality 
transmission of video content. One possible applica-
tion is video chat where users send video together 
with voice. The complex computations needed during 
video coding and the high bit rates required for high 
quality video consume a lot of power leading to quick 
exhaustion of battery power [1]. Video chat demands 
bi-direction data traffic between the communicating 
parties which must be relayed through base stations. 
The rate and power allocated to the user’s video con-
tent and transmission not only impact the device’s 
power consumption and network usage but also the 
receiver’s Quality of Experience (QoE). From the 
network provider’s perspective, energy efficiency and 
interference control are important parameters and thus 
ideally the power budget per user is minimized. In 
traditional multi-user video systems, the network re-
sources are allocated by a network manager, such that 
the overall network utilization is maximized [2, 3]. 
This can result in large costs for the user, who typi-
cally seeks more advantageous pay rates. 
   
The authors of the original paper look into this prob-
lem as a Stackelberg game [4] with the base station 
being the leader. Video chat is a high bit rate service 
and dynamic pricing based on use and resources allo-
cated favor good use of the network. The base station 
dictates the price for relaying the content based on the 
relay transmitting power. The price given and the 
available power budget are used by the users to de-
termine the optimal video rate and transmission pow-
er. The rate-distortion optimization during the video 

encoding is done such that the QoE of the user on the 
other side of the link is maximized for these con-
straints.  
 
Most of the work in literature has used game theory 
approaches in wireless systems to determine fair 
spectrum sharing, such as [5], cognitive relay solu-
tions, such as [6], and power allocation in [7]. These 
studies look at the overall network performance, 
mainly throughput, and ignore the characteristics of 
the video. Game theory was also applied to schedul-
ing, rate adaptation and management of the buffers in 
multi-user systems in [8] and a pricing scheme was 
applied to allocate bit rate in [9]. These all apply to 
one-way traffic, which is more typical of communica-
tion networks, and do not consider a tight two-way 
video connection such as a video chat application. 
 
The authors of the original paper develop a mecha-
nism for an energy-efficient and fair transmission of 
video chat over wireless networks. The authors model 
the interaction of base stations and users using video 
chat using dynamic pricing with power allocation 
constraints as a Stackelberg game [4]. In their paper, 
they present a flow-based analysis for the rate-
distortion and power usage. Fairness is also taken into 
consideration and the pricing trades this with energy 
efficiency. This results in a joint rate and power allo-
cation problem that can be used during the coding of 
the video chat session to maximize the quality of the 
video. This type of video normally consists of low-
motion characteristics and contains the head and the 
shoulders of the subject. Thus there is high correla-
tion in space which can be exploited by the encoder. 
The authors propose a complexity-scalable video cod-
ing scheme that uses the correlation between neigh-
boring macroblocks and a limited motion estimation 
search area. Selection is done between the possible 
coding parameters depending on the trade-off be-
tween complexity, rate and distortion. The authors 
present a model to describe these characteristics 
which can be adapted online during the video chat 
session. 
 
With current smartphone technology video chat is 
becoming an important communication service as 

S.-P. Chuah, T.-P. Tan, and Z. Chen, “Rate and Power Allocation for Joint Coding and 
Transmission in Wireless Video Chat Applications,” IEEE Transactions on Multimedia, 
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vision helps improve communication information by 
conveying facial expressions and emotions. Further 
energy reductions, such as those related to the mobile 
display and camera, are needed to avoid fast draining 
of the battery. The wireless channel is a harsh envi-
ronment and the conditions can change drastically, 
thus the optimization problem needs to be extended to 
cater for the random channel conditions and adapt 
also to these variables. Further signal processing is 
also needed to cater for the different lighting envi-
ronments and noise of the captured cameras that can 
impinge on the coding performance and the quality of 
experience. 
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Alleviating the Effects of Early User Departures with 
Progressive Streaming 

A review for “Smart Streaming for Online Video Services” 
(Edited by Roger Zimmermann) 

 

 
 

In this manuscript the authors consider the natural 
phenomenon of users often terminating the viewing 
of a video stream early, rather than watching until the 
end of the content. This effect, often referred to as 
early departure, has been documented in a number of 
studies that have observed real-world systems [1]. 
There are a variety of reasons why users may elect to 
stop watching a stream before its end, but for a ser-
vice provider the main consideration is that it may 
lead to resource, i.e., bandwidth wastage. This is es-
pecially the case in the context of progressive HTTP 
streaming that is currently in use by a number of 
large-scale video providers. The authors have collab-
orated with Tencent Video, one of the largest video 
streaming providers in China, and therefore have ac-
cess to considerable trace data. 
 
With progressive HTTP streaming, a video file is 
downloaded by the client at a high bandwidth after 
the initial play request has been initiated. Often the 
download bitrate is markedly higher than the play-
back bitrate of the video, depending on the available 
connection. This results in media data being buffered 
at the client side. The positive effect of this strategy is 
that stalls and playback freezes are reduced. Earlier 
studies have shown that such re-buffering events are 
generally much disliked by users and considerably 
reduce their Quality of Experience (QoE). However, 
one of the drawbacks of downloading a lot of data 
quickly is that some of that data may be wasted if a 
user decides to terminate watching a video early. Data 
that has already been pre-fetched into the client buffer 
then becomes useless and must be discarded. Howev-
er, since the wasted data was transmitted from the 
server through the service provider’s network, it re-
sulted in costs. The authors investigate in this study 
how the bandwidth wastage can be reduced with a 
smart streaming strategy. It is noteworthy here to 
point out that progressive streaming is simpler than 
the more recently developed technique of Dynamic 
Adaptive Streaming over HTTP, now standardized as 
MPEG-DASH [2]. The authors acknowledge that 
DASH may alleviate some of the problems with pro-
gressive downloading, but they also remark that their 

smart streaming strategies can be integrated with 
DASH deployments. 
 
In order to arrive at their smart streaming strategy, the 
authors first analyze a large set of trace data from 
their video streaming collaborator. Based on a set of 
over 550 million video streaming sessions, the au-
thors extract and document that early departures fol-
low a relatively stable pattern where approximately 
half of the departures fall into what is described as the 
browsing phase. This phase, for long form content 
(e.g., movies and TV shows), consists of roughly 
about the first 15% of a video’s length. The other 50% 
of the early departures fall into the remaining viewing 
phase. The authors first describe four basic strategies 
that can be applied to a whole video, namely Simple 
Rate Control (SC), Best Effort Streaming (BE), Equal 
Buffer Streaming (EB), and Equal Waste-Rate (EW). 
The details of SC and BE are as follows: 
• Simple Rate Control (SC): SC tries to maintain 

the playback rate and not go beyond it. SC does 
not incur any waste even if the user departs early. 

• Best Effort Streaming (BE): BE corresponds to 
the strategy of progressive download, which is 
commonly implemented in HTTP-based stream-
ing. The user end keeps requesting for video 
chunks. The server tries to respond with best ef-
fort, resulting in an equal rate when all other 
things are equal. 

 
From their trace data analysis the authors postulate 
that a basic strategy should not be applied to the full 
video length, rather SC should be used in the brows-
ing phase to meet users’ QoE and yet minimize wast-
age, while for the viewing phase BE should be ap-
plied to help pre-fetch content while the termination 
rate is relatively low. The authors call this heuristic 
strategy Behavioral-Based Smart Streaming, or simp-
ly BB. 
 
To understand the benefits of the different strategies 
the authors first execute a number of simulations with 
both a synthetic user arrival pattern (Poisson) and 
then a trace-driven pattern. The results indicate that a 
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number of metrics that are concerned with various 
aspects of video freezes can be significantly reduced 
with hybrid BB as compared to using only SC or only 
BE for the full length of a video. The number of users 
experiencing freezes as well as the freeze duration 
and rate are lowered. It is noted that BB does result in 
some wasted bandwidth – not as much as BE though. 
SC by design wastes almost no data. To further vali-
date their results the authors also implemented a 
testbed that runs a significant number of client emula-
tors and the server system. The testbed measurements 
largely confirm the simulation results, though the 
margins of improvement are somewhat reduced, 
which is to be expected, since a system incurs various 
implementation overheads. 
 
Video content distributors are moving towards system 
deployments that leverage DASH, which contains 
mechanisms to optimize bandwidth usage. The au-
thors briefly discuss that their smart streaming ap-
proach could be used to exploit the bandwidth availa-
ble between different DASH quality levels, since the 
video rate is a quantized value. Overall the proposed 
method is interesting, especially also because it is 
based on insights from a large set of real-world ses-
sion data. The issue of early departures can be further 
explored to optimize large-scale video streaming sys-
tems. 
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Paper Nomination Policy 
 

Following the direction of MMTC, the R-Letter 
platform aims at providing research exchange, 
which includes examining systems, applications, 
services and techniques where multiple media 
are used to deliver results. Multimedia includes, 
but is not restricted to, voice, video, image, mu-
sic, data and executable code. The scope covers 
not only the underlying networking systems, but 
also visual, gesture, signal and other aspects of 
communication. 

Any HIGH QUALITY paper published in Com-
munications Society journals/magazine, MMTC 
sponsored conferences, IEEE proceedings, or 
other distinguished journals/conferences within 
the last two years is eligible for nomination.  

Nomination Procedure 
Paper nominations have to be emailed to R-
Letter Editorial Board Directors: 
 
Christian Timmerer (christian.timmerer@aau.at), 
Weiyi Zhang (wzhang@ieee.org), and Yan 
Zhang (yanzhang@simula.no). 
 
The nomination should include the complete 
reference of the paper, author information, a 
brief supporting statement (maximum one page) 

highlighting the contribution, the nominator in-
formation, and an electronic copy of the paper, 
when possible. 

Review Process 
Members of the IEEE MMTC Review Board will 
review each nominated paper. In order to avoid po-
tential conflict of interest, guest editors external to 
the Board will review nominated papers co-authored 
by a Review Board member. The reviewers’ names 
will be kept confidential. If two reviewers agree that 
the paper is of R-letter quality, a board editor will be 
assigned to complete the review letter (partially 
based on the nomination supporting document) for 
publication. The review result will be final (no mul-
tiple nomination of the same paper). Nominators 
external to the board will be acknowledged in the 
review letter.  

R-Letter Best Paper Award 
Accepted papers in the R-Letter are eligible for 
the Best Paper Award competition if they meet 
the election criteria (set by the MMTC Award 
Board). 
 
For more details, please refer to 
http://committees.comsoc.org/mmc/rletters.asp

 



 
IEEE COMSOC MMTC R-Letter 

 

MMTC R-Letter Editorial Board 
 

DIRECTOR CO-DIRECTOR CO-DIRECTOR 

Christian Timmerer Weiyi Zhang Yan Zhang 
Alpen-Adria-Universität Klagenfurt AT&T Research Simula Research Laboratory 

Austria USA Norway 
 
EDITORS 

Koichi Adachi 
Institute of Infocom Research, Singapore 

Pradeep K. Atrey 
State University of New York, Albany 

Xiaoli Chu 
University of Sheffield, UK  

Ing. Carl James Debono 
University of Malta, Malta 

Bruno Macchiavello 
University of Brasilia (UnB), Brazil 

Joonki Paik 
Chung-Ang University, Seoul, Korea 

Lifeng Sun 
Tsinghua University, China 

Alexis Michael Tourapis 
Apple Inc. USA 

Jun Zhou 
Griffith University, Australia 

Jiang Zhu 
Cisco Systems Inc. USA 

Pavel Korshunov 
EPFL, Switzerland 

Marek Domański 
Poznań University of Technology, Poland 

Hao Hu 
Cisco Systems Inc., USA 

Carsten Griwodz 
Simula and University of Oslo, Norway 

Frank Hartung 
FH Aachen University of Applied Sciences, Germany 

Gwendal Simon 
Telecom Bretagne (Institut Mines Telecom), France 

Roger Zimmermann 
National University of Singapore, Singapore 

Michael Zink 
University of Massachusetts Amherst, USA 

Multimedia Communications Technical Committee Officers 
Chair: Yonggang Wen, Singapore 
Steering Committee Chair: Luigi Atzori, Italy 
Vice Chair – North America: Khaled El-Maleh, USA 
Vice Chair – Asia: Liang Zhou, China 
Vice Chair – Europe: Maria G. Martini, UK 
Vice Chair – Letters: Shiwen Mao, USA 
Secretary: Fen Hou, China 
Standard Liaison: Zhu Li, USA 

MMTC examines systems, applications, services and techniques in which two or more media are 
used in the same session. These media include, but are not restricted to, voice, video, image, mu-
sic, data, and executable code. The scope of the committee includes conversational, presentational, 
and transactional applications and the underlying networking systems to support them. 


