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Abstract  Multi-view video refers to placing multiple cameras in the scene, recording multiple
view data, and providing the user with the interactive ability of view selection and scene roaming.
A set of video signals obtained by multiple cameras simultaneously shooting the same scene from
different perspectives, each camera represents a different perspective. Video from multiple spatial
angles can be simultaneously transmitted to the client, and the image of view area required by the
user can be synthesized. Multi-view video is a new type of video with three-dimensional sense and
interactive operation function. It is a kind of multimedia application with great application

prospect in the future. However, in the current multi-view wireless network bandwidth allocation
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mechanism, the efficiency of a large number of users with different decoding capabilities is not
considered. In general, composite view area requires a higher transmission rate. Because the
synthetic view area often needs at least left and right sides (two or more) of reference video to be
transmitted to the client at the same time, in order to make the quality of the synthesized view
area not lower than the quality of the directly transmitted viewpoint, making the amount of net-
work data multiply. At the same time, the user’s device performance affects the users perceived
quality. In the network, mobile phone users and high-definition large-screen display have
different requirements on the data rate of video data transmission on the network. The increase of
the rate can improve the quality of video to a certain extent, but the limitation of decoding ability
of user devices must be considered to truly provide users with satisfactory perceived quality. In
this paper, by considering the bandwidth constraint of mobile wireless network, the decoding
capability, view size and bandwidth consumption of different client hardware are investigated,
and game theory is used to achieve the maximum benefit of the whole network resources. The
resource allocation for multi-view video in transmission wireless network is considered in this
paper. First, if the satisfaction parameters of network users are known, how to determine the
unit price needed to pay per each user, regardless of the bandwidth limitation (bandwidth is
sufficient). Second, under the condition of the uncertain number of users, how to determine the
number of users that can access and the unit price needed to provide per user. Thirdly, considering
the limitation of decoding ability of user equipment to the maximum scene complexity and the
limitation of network bandwidth, the user access control and multi-view video quality optimization
are carried out simultaneously to maximize the benefits of the network and the utility of users.
In this paper, the proposed algorithm is analyzed theoretically and the rationality of parameter
setting is proved. In multi-view mobile network resource scheduling, the algorithm proposed
in this paper can easily set the required price parameters. The experimental performance was
compared from the aspects of view size, price, user utility and network benefit. Simulation
results show that under the same experimental conditions, the utility of multi-view users was
increased by 5% and 12% respectively, and the overall network revenue was increased by 32%.
The algorithm in this paper can simultaneously satisfy the optimization of network revenue and
the overall utility of users and improve the utilization rate of network resources in multi-view
video with multi-users.
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1. Examine the satisfaction gains of N viewers and ar-
range them according to Ay =X, =+ =2y

2. initialize j=1;

J J
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1)[3) ;
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optimal unit price for viewer n is p, =08 VA, n=<j;
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1. Examine the satisfaction gains of N viewers and
arrange them according to A} =Xy ==+ =>Ay;

2. Seti=1 and j=1;

3. Compute B; according to Theorem 5;

4. Determine j if B> B;. If the result is yes. accept
the j-th viewer to share the bandwidth by getting
the Multiview video, thus set j=j+1, set p,=co,
V£ >j go to Step 3; Otherwise, go ahead to Step 5.

5. Compute ¢; according to Theorem 53

Determine i if C"*>>¢; according to A; ==}y, =+ >

An. If the result is yes, set pi =08v/Ar» YVi=<k<j.
Ci™(f+1D’
Compute §; according to Theorem 5;
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Otherwise, p; YOo<<k<i.
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Multi-view video have received much attention in recent
years. Many new types of media are supported by this new
technology, including 3D television (3DTV) and free-viewpoint
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EVO 3D, LG Optimus 3D, Sharp Lynx, are becoming new

market favorites.

A multi-view and multi-video network is a working

KADME 8 72D, F B AMRS % &SR
F Oy MR CO R RCRE T P IT 3 W 98 1Y 57

i o =+

RS E M 3 —FE,
A

i1
FEAEN B =B— > b(Ci) Hp j A

m=1

557

(EREPi

M PG H of =Co.

AR A 2 1, T 0 0 SR A A 5E BT > 0, AR Ak ) Ry
K (19, 20O FIx 2D #4620 (14) Tl (15) , 3R fif i 7 55
[/ F & B 3.

AT AE HE 116D o AT ISR A 4 A TR 2% 1) FH P B L 7 58
Wik
N
aVA; D5 VA
p/*: i1 — N .
B—>6(Ci) + (N—j+1a— >, (f+Dg
m=1 n=N—j+1
AR =0 LD AT 44
[ —
W +D
VA, (B— Zb((,,",,“*w(v—;ﬂ)a— 2 (o +1B)
m=1 n=N—j+1 1

) VA

n=j

R T HEA R 25 B P AR O

A A = vl
p = sty 20j VA et ON VAN | .
? [C‘f““(le) T REETAL A

optimization.
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include Internet of Things and VR.

His research interests

system in which a content server delivers multi-view 3D videos
to multiple viewers. These 3D videos delivered by sever are
referred as reference view-point videos which are captured
directly by cameras around object targets. Texture images
and associated depth maps are encoded into multiply repre-
sentations with different resolution and encode complexity,

A

one of them being chosen by reference view-point videos.
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viewer can freely choose its video and view range. European
Union has initiated a collaborative research project, MO-
BILE3DTV, to delivery 3D video streaming in the wireless
mobile networks. And Tube has supported 3D videos delivery
for mobile users in wireless networks.

In contrast to traditional videos, multi-view videos
request tremendous bandwidth since an image with wide view
range and high resolution jointly are required. It is important
to ensure the optimal allocation of the bandwidth resources
for multi-view 3D viewers. Transmission of multi-view videos
over wireless networks is challenging because of limited
bandwidth and heterogeneous viewers.

Although many works have explored on Multiview video

bandwidth allocation, they either assume a specific view angel
or broaden view range without consideration of heterogeneity
of mobile devices. This paper is the first attempt to propose a
price-based Multiview 3D viewing quality and range control
scheme using game theory. We defined an optimization problem
to characterize multi-view resource allocation and admission
control. By solving this problem, the revenue from all viewer
and the aggregate utilities of all viewers would be maximized
by setting a proper price for the bandwidth.
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