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A Study on Delivery Method for Interactive
Panoramic Video Delivery System
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Katsuhiko Fukazawa' , and Norihiko Matsuura®

In this paper, we study delivery methods for the interactive panoramic video delivery
service that enables users to watch high-resolution panoramic images beyond HD quality
using available network resources and the TV sets in users’ homes. The typical existing
system divides the high-resolution panoramic video into tiles and the sender transmits a
set of tiles, the partial panoramic video. Coding each tile at a uniform bitrate yields poor
video quality because each tile has different visual quality. This paper proposes a new
data format and delivery method to achieve high-quality partial panoramic video
transmission even over restricted bandwidth networks. The proposed data format is
based on the MVC standard. Each tile is encoded at multiple bitrates and multiplexed
synchronously. Proposed delivery method maximizes the partial panoramic video quality
even in restricted bandwidth networks. An experiment shows that the proposed delivery
method can achieve higher subjective video quality than the conventional approach.
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Figure 1 Example of tile division.
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Figure 2 Changes in PSNR at the representative tiles.
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Figure 3 Proposed partial video streaming system architecture.
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Figure 4 GUI image of the client.
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Figure 5 Data format for panoramic video.

o1 2| 3| 4| 5 100 (101 | 102 | 108 | 104 | 105
6| 7| 8| 9101 106 (107 | 108 [ 100 | 110 | 111
12|13 | 14|15 [ 16 | 17 112 | 113 | 114 | 115 | 116 | 117
18|19 |20 | 21 |22 | 23 18 | 119 | 120 [ 121 | 122 | 123
24 | 25 | 26 | 27 | 28 | 29 124 (125 | 126 | 127 | 128 | 129
30|31 | 32|33 34|35 130 (131 | 132 | 133 | 134 | 135
(@) (b)
200 | 201 | 202 | 208 | 204 | 206 300 | 301 | 3C2 | 303 | 304 | 3B
206 | 207 | 208 | 208 | 210 | 211 306 | 307 | 308 | 308 | 310 | 311
212 | 213 | 214 | 215 | 216 | 217 312 | 313 | 314 | 315 | 316 | 317
218 | 219 | 220 | 221 | 222 | 223 6 | 319 | 320 | 321 | 322 | 323
224 | 225 | 226 | 227 | 228 | 229 324 | 325 | 326 | 327 | 328 | 329
230 | 231 | 232 | 233 | 234 | 235 330 | 331 | 332 | 333 | 334 | 335
(©) (d)

6 (@)/8 /) T ~MB O tile_id ~ v 7
O E > b L — FEED view_id v v 7
@©FEY Fb— FREOD view_id ~ v 7
(dFEE > b L— RED view_id v v 7
Figure 6 (a) Tile_id map of panoramic video.
(b) View_id map at the lowest bitrate.
(c) View_id map at the middle bitrate.
(d) View_id map at the highest bitrate.
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Figure 7 Tile-view-mapping table.
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Figure 8 Client’s components for data handling
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Figure 9 Client’s general flow
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Figure 10 User’s view of test sequence ‘Dance.’

# 1 EBREM
Table 1 Experimental conditions.

Ty hU—7 LAN(100Mbps)
HERfEL—h 15 [Mbps]
TANRBOEX 30 [sec]
T = kG E—Ey FL— 1K), EELK
TAAT LA 24 4 > F LCD
TERLREIRT A X HD(1920x1080[pixels])
TR B 3H (87cm)

£2 FEBRANTA-IHRE
Table 2 Experimental parameter sets.

N TR A X 3840x1920 [pixels]
H AT A R 640x320 [pixels]
Z A V5B 6x6 [tiles]
| ERFRICEAZANVDOEY FL— T 400 [kbps
BRI LB EZAINDE Y FL—FR 400 [kbps],1 [Mbps],1.5 [Mbps]

#3 T AMRBITONTOHE MK
Table 3 Questionnaire about the test image.
A
Ql [BRRIIEAWVTTN?
Q2 BRIZITHEIH T 2> 2
03 BREOT DT O v 7 Rl R 20 £ LT ?
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