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INTERACTIVE 3D VIDEO STREAMING

Ivan V. Bajic

Gene Cheung

S treaming of single-view video is now commonplace,

so we expect to access any video content anywhere

on any device. The delivery of 3D video streams, however,

brings new technical challenges along with the promise of

adding visual realism to the 3D scene by enhancing the

perception of depth. The term “3D video” encompasses

different types of video:

* Stereoscopic video, with two slightly shifted video views
for the observer’s left and right eyes

* Multiview video, where more than two video views are
encoded for either an advanced multiview display ter-
minal, or interactive applications where an observer
can freely select any of the captured views for obser-
vation

* Free viewpoint video, where geometric information of
the 3D scene (e.g., depth maps) are transmitted along
with multiview videos so that novel images can be syn-
thesized at virtual viewpoints via depth-image-based
rendering (DIBR)

Coding and transport for each of these 3D video types
require particular algorithms and specific optimization
methods. For stereoscopic video, besides obvious inter-
view correlation that can be exploited for coding gain, the
human’s quality perception of stereo images (where often
the poor quality of one view image is “masked” by the bet-
ter quality image of the other view) can also be leveraged
for asymmetric bit allocation and transport. For multiview
video, one unique challenge lies in encoding videos of dif-
ferent views in such a way that interactive view switching is
facilitated, while good compression efficiency is preserved.
View switching may be triggered by an observer’s head
movement, for example, and the viewpoint image corre-
sponding to the new head position should be rendered fast
enough to enable seamless and natural interaction with the
3D scene. For free viewpoint video, texture and depth
images are fundamentally different kinds of signals and
affect the image quality of the synthesized intermediate
views in different ways during DIBR. Therefore, encoding
and transport of texture and depth videos should be tai-
lored to their respective signal characteristics and influ-
ence on synthesized image quality. In limited bandwidth
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applications, multiview and free viewpoint video put lower
limits on latency than video telephony.

In this Feature Topic (FT) on interactive 3D video
streaming, we have gathered a collection of articles that
address different aspects of this important topic. The first
article, “Adaptive Multiview Video Streaming: Challenges
and Opportunities,” provides an excellent overview of
many of the technical challenges related to adaptive multi-
view video. The article discusses content representation,
encoding, transmission issues in unicast and multicast, mul-
tipath and cloud-assisted delivery, client-side processing, as
well as social aspects of multiview video distribution.

The second article, “Quality of Experience for 3D
Video Streaming,” provides an accessible account of sever-
al areas related to 3D quality of experience (QoE). It dis-
cusses how various artifacts occur and describes their
effects on 3D QoE. It also presents different ways of esti-
mating true 3D QoE, expressed in mean opinion scores,
using measurable quantities in both full reference and
reduced/no reference settings.

The third article discusses solutions for the delivery of
multiview video in distributed architectures. It introduces a
framework for 3D delivery in IP-based P2P systems and
discusses the specific design of P2P overlays for these
novel data. The article finally presents two representative
scenarios that illustrate the benefits of these collaborative
systems.

There are important issues that have not yet been suffi-
ciently addressed in the literature. In interactive applica-
tions where a viewer periodically selects a subset of
captured views for observation of the 3D scene, the ques-
tion of enabling network-delay-free view switching while
lowering transmission rate remains a relatively unexplored
problem. Quality assessment of free viewpoint video has
yet to be thoroughly investigated. In particular, the view-
er’s perception of 3D visual quality as the synthesized
images are degraded due to lossy encoding or packet loss-
es of texture and depth video, as well as smoothness and
interaction delay in view switching, is not fully understood.
Emerging 3D displays such as glasses-free multiview dis-
plays mean that multiple viewers can now interact simulta-
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neously with the same visual content in the same physical
space; the optimization of the coding and transport of mul-
tiview video content in such challenging situations is
another interesting and open problem. It is our hope that
this FT serves as an introductory resource to researchers
who are new to the topic and as a springboard to future
exploration into this fast growing field.

In closing, we would like to thank all the authors who
submitted manuscripts to this FT, as well as all the review-
ers who helped to assess the quality of the submitted
manuscripts on a relatively tight schedule. Special thanks
go to the past Editor-in-Chief, Dr. Steve Gorshe, the cur-
rent Editor-in-Chief, Dr. Sean Moore, as well as the pro-
duction staff, for making this issue possible.
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