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Efficient Local Decoding Using Bit Stream Map for High Resolution Video

Sungwon Park ¥ . Jongwoo Won®, Sunyoung Lee®, Wookjoong Kim®, Kyuheon Kim”, Euee S Jang”

9] BR odakel Z7h9) |7 L(Spatial Random Access) S A#H#0 2 TH3}7) 95td 9|

& Atk ohds @70A, TV BeElds TuE, PDAS LCDY Ze EF

AT A4S AT F T—lr PBH”EQF =ZY Y A7)E AR 23t

U gAZdgeld 7o) 93 32 GATE £ i gl Al

3 B—map 233 4*4011*1 *3“454 HE 2Ed 0 B2 e wg FRE /AT od, B3 A 3 GAe] HE 2E

guck A HiA Frgosi AsA A9 53 (Local decoding) & 7Hs A @tk B-mapd ol && WAL 8UYE MRS
Bl oiotEe] Hid] A Ay X5EE 7P & USE AL 59 gy

Abstract

In this paper, we introduce a novel coding method to efficiently enable spatial random access for high resolution video. In terms
of resolution and display size, standard display devices (such as cathode-ray tubes, monitors, PDAs, and LCDs) do not sufficiently
support high resolution video such as digital cinema and panoramic video. Currently, users have no choice but to view video at
lower resolution as a result of down-sampling, or only a partial region of the video due to display size limitations. Our proposed
method. which we call the B-map, represents the set of starting locations of the coded segments in a picture frame. This
information, or B-map, is first sent to the decoder prior to the coded data stream of the frame and is then used for fast local
decoding. To test our method, we compare our B-map with JPEG tiling and the JPEG Resynchronization marker. Experimental
results show that the proposed coding method requires less overhead than existing methods during the same decoding time. The
results show promise for future panoramic or digital cinema applications.

Keywords : B-map(Bit Stream Map), Local Decoding, Tiling, Resynchronization Marker, Spatial Random Access
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Table. 1. Decoding time per frame
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last

{MCU0 <MCU>1 ... <MCUD>n-1
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W CE ZolHA EIAME BEF £ g B-mapdl F2E (2¥ D o €& e F33
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B-map B-map decoder

v

Block extracter

Image Data (JPEG) >
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image

D a t a
stream
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Fig. 6. Proposed B-map Codec
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Fig. 7. B-map Syntax

| L(ECS 1)




TEEE e

32004 A9 43

g o, 7 2 ¥2 ECS 9 ZolE DPCM(Differential
Pulse Code Modulation)&+e] o]4 E#HO 2 B-mapg A4
gtk B-mape i 94 ECS Zol(X,_ & #x3 X, &
X, 19 Ae] Adigh(B,) & Hedh
B,‘ = lX,‘ ‘Xl‘_ll (])
A ds ALY fAMA] &
v dolx At mElA
B-map2 DPCM (Differential Pulse-Code Modulation)< ©]
fste mdFo 2N ECSY dolg adfxoz mHYTh
et B, @2 &3z Al fsld, o) x¥
st} & E0] B, ol
42 AAEATE 00012 FEEOEN (B 2) 9 7o)
E@E Y Ba 1424 9 @S vlolE @92 BigH &
&o] HolxBg ojxxdoz nyIdH X3 HEES
X% 3915 BER ¥¥ 7bgdtth ©, B-map9 AlFHE
ol DPCMeIAM 7]Fo] =& Base #to] EFgHoof 3}
o, 23 ¥lE: B-map H¥HE EHPHoE A}
ol#A olx H¥Y XHEE: ”g Y 3 3} (Arithmetic
Coding) #4445 g ¥ o AXA 22X 2=y &
& HAE 3 Hr} AT e B39 Y 2
Fre Az"o] B F3s 7] fEd B =EdMe

(unary numeral system)& AR

¥ 2. B-map OI& E3i9} of
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ECS(i-1) | ECS(i) [ECS(i+1)|ECS(i+2)|ECS(i+3)
ECS 2o} 162 163 167 165 161
DPCM(B,) X 1 4 2 4
RS HE X + + - -
| B-map g3 X 1 0001 01 0001
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Table. 3. Basic experimental conditions

-"lobby’ (X : immersive Media Company)
-of|AKE= : 2400x1200 (RGB 24bits)
-zajjol: 100 frame

HAE B4

Computer spec -CPU: P4 2.4GHz

-RAM: 480MB
Bl 37] -16x16 through 600600
AZ3]0] - 120=480
siA(Fig. 2) - 352x240

2je) 3=

Fig. 8. Three paths of the display movement
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Table. 4. Decoding time on 720x480 display
2 bl 1z 22 3714 253 AlZKmsec)
16x16 4848 80x80 120x120 600x600
JPEG (without partitioning) 42 1-3 2293 2293 2293 2293 2293
A
Tile, Marker, A2 | 36.4 138 554 45 119.52
B-Map 422 38 40.3 5.4 145 122 68
(Unary coding) 2=z 3 31.45 126 5.4 5 123,82
A=z 51.4 548 65.3 83 12352
B-Map -
(Unary with Arithmetic Coding) g22 508 53 63 8 12668
dq2 3 52.45 55.6 65.3 83 121.82
F 5, 352:240 3719 CiAZaoloiAe] 255 AlZ
Table. 5. Decoding time on 352x240 display)
2 wAl Al B5 2|¥ 555 MZHmsec)
16x16 48x48 80x80 120x120 600x600
JPEG (without partitioning) 4= 1-3 2293 2293 2293 2293 2293
Tile, Marker, 321 15.05 28 3804 45.48 61.66
B-Map =22 15.23 25.1 3311 4548 84 46
(Unary coding) #= 3 1595 2531 3384 1548 48.06
421 30.05 398 4404 54.48 65.66
B-Map P
(Unary with Arithmetic Coding) 8=2 023 0. Mn 448 8.46
HA2 3 30.9 40.31 4484 54 48 52.06
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Tabte. 6. Overhead comparison table

- 25 2|4 majelo) F|(vfaS BB)  S9l: bytes(%)
e 16x16 48x48 80x80 120x120 600600
Tie 356171 206171 184171 190421 187541
{90.04) (10.00) (360) (1.60) (0.06)
Varker 209921 189921 188321 187821 187437
(12.01) (1.33) (0.48) (0.21) (0.01)
B-Map 195170 193216 191950 191789 187196
(Unary coding) (4.67) (3.09) (2.42) (2.33) (5.22)
B-Map(Unary with Arithmetic 193807 188650 187959 187714 187502
Coding) (341) (0.66) (0.29) (0.16) (0.04)

* ¥ Ml 37 : 187421 bytes

AE g Jje MU oluAZ PrE BAM BATL Atk oled A%E BUYS o§eE PWeRE AR
oF BUYIME st B 15uelEY eMAESL  oluAe A71E Folkd ¥AE AT ULE HaE
s, sl e Shtel WAz B5% ouelEe & o (1 14094 B-mapd 1@t o WS 3
WISt 9A4sA g4¥t 99 Bmapl e DPCM  ol& Hol: Btk o[ HH ouxe) 2717t AXW
WAL AHE) R ZAE 2719 LMt Bas  ECSY ©eizk AWM DPCMe) A%l BolAHA 2
£ A oA ECS 7ol AuE 4@ eWI=sh ¥4 Sl ¥E S0} k] BEE oA At o7
@t 28 Brmapd 4% 2 olulAelM ECS Aol EANCHE 47 dol U Fuh ¥4 AFFO) 2o
H2% Ro)7] WRe] DPCM MAldl 9@ QuEE: o7 24 B gb ANE FelFel %58 A
A BE AUS BT £ A O GUY A, 2 RN & G AL olEAS D 060el A
Bmapel vlste] Washs oulelze] & 34F A% 43x48 AlololNE Marker o8¢ wol 1% Ze 2
o, WHSE AT AE & P s 289 48 0912
9% AAUN GUMIZ 2R D) A W, B 161622 B AP ol A% 1201% BES ©
QHHEY FS AFOE FAITGE AL ¢ & A% WASE AAE Rol 96 Bmape 47%(4* 2353

o

o s
BUYY A9 HE olu4e 18 16x169F T, Al 34%)9) LWAES 2=ch wekd B-mapsl A
QWA U G4 W7 FATE AHE B QB9 Tk A0 AEET HES PAol D +

Ef 37|of| o}E 2B{F =

20.00 —#— B-Map with Aithmetic
® 15.00 —— SSSIZ:)
ul
§ 10.00 —&- Marker
" 500 —&—Tile
0.00

16%16 48+48 80«80 120120 600+600
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