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Fig. 1 Assuming structure of immersive broadcasting
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2.

2.1

1

CAVE (CAVE Automatic Virtual

Environment) [4]

3D

2.2

3D

2

•

•

1

2

2.3

2

2 108 Mbps 2 cm

1 3 m3

5.6 Mbps

1

108 Mbps / 5.6 Mbps = 19.3 1

19.3− 1.0 = 18.3

13.5 M

3

S1, · · · , S5 5
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Fig. 2 Example of broadcasting situation without separating

immersive contents
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Fig. 3 Example of a broadcast schedule with separating im-

mersive contents

300

V1, · · · , V5 U1, · · · , U5

3

5.6 Mbps 19.3

19.3

5.6 Mbps

2.4

[3]

2

(Wp)

(Wc)

2

3.

[2]

3D 3

CAVE [4]

3

, 3

[5], [6], [7], [8], [9], [10],

[11], [12] HB (Harmonic Broadcasting) [13]

N

S1, · · · , SN Si (i = 1, · · · , N) M

Si,1, · · · , Si,M N

C1, · · · , CN Ci Si,1, · · · , Si,M

MPEG2 5.0 Mbps

60

24 Mbps N = 67

67

BE-AHB (Bandwidth Equivalent-Asynchronous Har-

monic Broadcasting) [14]
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CCB-CB (Contents Cumulated Broadcasting Considering

Bandwidth) [15] CCB-CB

[16], [17]

4.

4.1

ICB-CP (Immersive Contents Broadcasting

Considering Playing time)

2

4.2

•
• 2

•

•
•
•

•

4.3

1

1

Table 1 Variables for formulation

r

n

Si i = 1, · · · , n
Vi

Ui

DV Vi

DU Ui

T

B

v Vi v = DV

DV +DU

u Vu u = DU

DV +DU

tV i Vi

tUi Ui

Wp

Wc

4.4

( 1 ) DU , DV{
DU = B × Wp+(n−1)×(T+Wc)

n+(n−1)× v
u

DV = DU × v
u .

(1)

( 2 ) U1 B tU1

tU1 =
DU

B
. (2)

( 3 ) n = 1 V1 B tV 1 = DV

B

4.

( 4 ) Vi (i = 1, · · · , n − 1) tV i = T +
Wp−tU1

n−1
DV

tV i
Ui+1

(i = 1, · · · , n − 1) B − DV

tV i
tV i

B Wc

( 5 ) Vn B tV n = DV

B

4.5

ICB-CP

4 ICB-CP

n = 4
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4 ICB-CP

Fig. 4 Example of a broadcast schedule under the ICB-CP

method

B = 15Mbps, Wp = 60 Wc = 30 u : v

= 1 : 9 1 DU DV

2 U1 B

tU1 = 506.3/15 = 33.8

3 n = 4 4

4 V1, V2, V3 U3, U4

V1 tV 1 = 300+(60−33.8)/3 = 308.8

DV /tV 1 = 4556.3/308.8 = 14.8Mbps

U2 0.2Mbps

308.8 15Mbps

30 V2, U3, V3,

U4, V4 5

V4 15Mbps 4556.3/15 = 303.5

Wp = 60

Wp − tU1 = 26.2 V1

60

30

Ui Vi

300 5

60 S1

16.9 Mbps

30 S2, S3

V4 S4

5.

5.1

ICB-CP

Wp

“ICBCP”

ICB-CP “Simple”
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Fig. 5 Consumption rate and playing time

ICB-CP Ui Vi

5.2

ICB-CP

5

180 5

30 Mbps u v 1 : 9 Wp = 60

Wc = 30

5

ICB-CP

25Mbps

21.1 50Mbps 6.7

68.2%

5.3

ICB-CP
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Fig. 6 Available bandwidth and data compression rate
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300 5

108Mbps u : v = 1 : 4

Wp = 60 Wc = 30

6

20Mbps

ICB-CP

5.4

ICB-CP
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Fig. 7 Discontinuous media data and waiting time for starting

program

180

5 54Mbps u : v =

1 : 9 Wp = 30 Wc = 15

7 ICB-CP

ICB-CP

U1

U1

U1 V1 S1

u : v = 2 : 3

ICB-CP 76.3

511.4 85.1%

U1

ICB-CP

6.

ICB-CP

2

u : v = 2 : 3 180

5

ICB-CP 76.3 511.4

85.1%
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