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Design of Video Processor for Multi-View 3D Display
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Abstract

In this paper, a multi-view 3D video processor was designed and implemented with several FPGAs for real-time applications.
The 3D video processor receives 2D images from cameras (up to 16 cameras) and converts them to 3D video format for
space-multiplexed 3D display. It can cope with various arrangements of 3D camera systems (or pixel arrays) and resolutions of
3D display. In order to verify the functions of 3D video processor, some evaluation-board were made with five FPGAs
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Fig. 1. 3D Video Processing System
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Table 1. Arrangements of 3D Camera

Camera Arrangement [Row*Colume] | V_SEL [1:0] X__SEL
44 00 0
42, 22 10 0
", 21 01 0
82 11 1
81 00 1
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Table 2. 3D Resolutions according to Resolutions of Display and Arrangements of 3D Camera

UXGA HDTV WUXGA QXGA
2D Resolution of Display 1600*1200 19201080 19201200 2048°1536 |
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Res%‘:““" 22 800600 960540 960°600 1024768
3D Display " 40071200 480*1080 480*1200 512*1536
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82 2007600 240540 2407600 256%768
8*1 20071200 2401080 24071200 . 256*1536
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Fig. 5. Block-diagram of Interface Board for Evaluation
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Table 3. Input and Output Timing of 3D Video Processor according to Resolution of Displays
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UXGA HDTV WUXGA QXGA
Y[1:0] Selection of Display Resolution 00 01 10 11
Freq. of Data Clock[MHz1 13.50 13.50 13.50 13.50
Period of Data Clock[nS] 7407 74.07 74.07 74.07
Total No. of Pixel per Line 857.14 857.14 8571.14 851.14
Inputs No. of Active Pixel per Line 400 480 480 512
[Ddi__11 Period of a Line[uS] 63.49 63.49 63.49 63.49
~Ddi_441 Total No. of Line per Field 262.5 262.5 262.5 2625
No. of Active Line per Field 240 240 240 240
Period of a Field[mS] 16.67 16.67 16.67 16.67
| Freq. of Data Clock[MHz] 81.00 81.00 81.00 101.25
Period of Data Clock[nS] 12.35 12.35 12.35 9.88
No. of Active Pixel per Line 800 960 960 1024
No. of Blank Pixel per Line 280 237 120 69
Outputs Total No. of Pixel per Line 1080 1197 1080 1093
[Drgb_o, Period of a Line[uS] 13.33 14.18 13.33 10.80
Drgb_el No. of Active Line per Frame 1200 1080 1200 1536
No. of Blank Line per Frame 50 48 50 8
Total No. of Line per Frame 1250 1128 1250 1544
Period of a Frame[mS] 16.67 16.67 16.67 16.67
. . 480 (weave) 480 (weave 480 (weave) 480 (weave)
No. of Line per input Frame 240 (bob) 240((bob)) 240((bob) 240 (bob)
Scaling No. of Line per Qutput Frame 1200 1080 1200 1536
. o . 250 (weave 2.25 (weave 2.50 (weave 3.20 (weave
Vertical Scaling Ratio 5_00((bob)) 4.50((bob)) 450 (bob)) 6.40 (bob))
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Fig. 10. Handling of 8"x Arrangement
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Fig. 13. Implementation of Evaluation Board
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Fig. 14. System for Verification of 3D Video Processor



W2 83 =R 20039 AgE A4E

I9 158 4% wjge z2t= CCD 7higE ARgsie &
F3 4AH 9 22K EGAE 33 HIUL ZZAXE 9
NZE WEE & 339 yaEdol

$591 390 39 4 %3
A 598 44, IE 5 A 342 9902
AN HBEe B

T2 15, IRHY SHASR HEE of
Fig. 15. An Example of Converted 3D Moving Video

m#Ee

QA 9% HESET Yt 30 dasdel 3 o
P8 A4 2HARAAE, ol AN Fuys
2E0S L2 5 9 wEel 90 A4F 3149 qAp
2 L7lEd oina REsh FUREYAL OAH 3
A9 FATIZEdel FAE ARl gk 19 2= 9
ARE BEAO) DYCRA BFAZ HolF BELES
LA 5 SRS sl 349 YR 5L & gon
sloolgs 2 4We AT Bad §F E

0%
i
ric

o

28
rio

—

<
ol
1

o

Hu T
=

rO
o
A
1o
ofl

o
i o
wo
o pos

463

T4 39 gaEdel A29e AFsEY o, 7
W g 2 caEdel g9 AyEe] B 33 o
Aol gegh geAEE, Bod 728 9Fe) A8 A
24 g 309 BT B4Y 4 U 3R e =
ZANZE 278 B AFdE 99 B4 B o
AA 3a Wte Z2AMNE FPGAE o83t Hzx=
FHHGOM, FPGAY 4= % B9 AT ZASAA
A94AE FPR9ck

¥ 97E B 7EE 339 e =
YA 3 2B do] AA9) AT

AAZez YA Fof ?'SZH A7 9 324 TV A
Yo FEET B ALE oFdtt 53] A 3
A8 5E HEE @ ‘F AE e TEH) w3

A9 A A2Y 9 AR FRAZES Al
Aol Ux Y Ao dAHH, £ 30 YT 54
A2 483 Fo2A 448D AREt 9 B 97
o o191 548 9] 9, ¥4 27 B4 YT 2

b ggo] Fhsd sEdel 44 2 7Eo) X

[<le)
Aol k& AFFHIA T,

=

b 4=
0=
123
L
r\l

Fongd

[11 A. Puri, R. V. Kollarits and B. G. Haskell, "Basics of stereoscopic
video, new compression results with MPEG-2 and a proposal for
MPEG-4", Signal Processing @ Image Communication, vol. 10,
pp.201~234, 1997

[2] M. Okui, F. Okano and 1. Yuyama, "A study on scanning methods
for a field-sequential stereoscopic display”JEEE Trans. Circuit and
Systems for Video Technology, vol. 10, no. 2, pp. 244~253, 2000

[3] L Sexton and P. Surman, "Stersoscopic and autostereoscopic display
systems”. IEEE Signal Processing Magazine, vol. 16, no. 3, pp.
85~99, 1999

[4] C. van Berkel, D, W. Parker and A. R. Franklin, "Multi-view 3D
LCD”, Proc. SPIE, vol. 2653, pp. 32~39. 1996

[5] G. de Haan, and E. B. Bellers, "Deintertacing - An Overview",
Proceeding of the IEEE, vol. 86, No. 9, pp. 1839~1857, 1998



464 AES 9 TAA 33 faZdolg vt ZEAMe dA

N KA gl

42

- 19884 ¢ T2ofstm MAR RIS SAF

19904« TROHSM MAMEBIE R MAL

2001 ~ BHA - AMNEm M) HASE Y AL

1991 ~ 19964 : AMESR|EY ClAER0] Lab. MEATH

19979 ~ BHA - ARMEXHF) VDAIHS HRlHTY

- FAME0L : BlC[ 3 LDl AT I H/W M|, 3D Video Processing
- Email : junospace@yonsei.ac.kr

of Ef
-1993 - SUTHED MASEE} Bt
- 19954« RAMHSD MAREER MAL
<2001 ~ BX - HAICHEI R MY |BARZE SrARA
19954 ~ BA ¢ HYEAKEF) VDAIYR HARTH
CFRAR0F : BA 8|02 A 22lE AT % H/W MA

2y 4

- M|t M7 |MALDE R ZEEAL
- AP F) VDA R AAATH
24120} - 3D Display System

U A A

19774 - oMchEtn MAZERR SHAL

- 19794 © SrENElr |l M| ¥ HARZER MA

- 198814 : Rensselaer Polytechnic Institute S&4FAL

197949 ~ 19844 : SR EASANATH MYATY

- 198814 ~ 199349 : AT&T Bell Lab. Member of Technical Staff
<1993 ~ 19954 : SFEEEAIEAMCITY VLS ATAIE
19954 ~ #F) ¢ YMoiEtm MY|IHAS e

- FMEO0F ¢ B4 B HIDIR Y LIR|E AT Y H/W MA

oy F

+1993d ¢ HMICHEI M MARSELR} AL

199840 : GIMICHE T MRS AAL

20024 - AR HI|ERSE R SEEA

<2003 ~ A AYHAF) VDARIT MAHTH

- FRAEO - HEEMZ IC, CDMA Modem ASIC, J&tRE| ZRAI2 IC, PN 2= £7| €12|F, 3D S4 22

on
oin




