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Integral Photography Rendering on Programmable Graphics

Hardware

Takafumi Koike'
E-mail: koike@sdl.hitachi.co.jp

abstract

Today Integral Photography (IP) method receives much attention for an autostereoscopic
display. IP method reproduces true rays and it is known that its method reproduces three-
dimensional images from any points of view. But to realize autostereoscopic images, we need
to render images from many other viewpoints. We point problems of a IP rendering method
using Z-Buffer methods out and study a ray tracing IP rendering method on programmable

graphics hardware.

*CO0000o0oDooooooog
THitachi, Ltd., Systems Development Laboratory

0690


研究会Temp 
社団法人 情報処理学会　研究報告IPSJ SIG Technical Report

研究会Temp 
2003－ＣＧ－113　　（12）

研究会Temp 
2003／11／25

研究会Temp 
－69－


1 0000

0000000000000000000000
00000000000000000000000
000000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
000000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
(000IP)0OO [BOIPOO0YOO0O000000
00000000000000000000000
00000000000000000000000
00000000000
00000000000000000000000
IPO00D00000O0000D0000O0000000
00000000000000000000000
00000000000000000000000
00000 IPOO0OO0OOOOOO00000 [3]0
000000000000000000000000
00000000IPO00D0O00O0O00000
000000
00000000000000 (70000000
00000000000000000000000
00000000000000000000000
0000000 (CG)000000000IPOO0
0000000IPOD00O0DO000O00000
00000000000000000000000
00000000000000000000000
000D0ZBuffer 0100000000000000
00000000000000000000000
00000000000000000000000
00000000 (000000000000000
0000000GPU)0000000000000O
000000 g000000000000000
000000000000000000000000
GPUOODOOOO0OO0O000D000O0DO00O00
0000GPUOOOODOOOOODOO000
000000000IPO0O0O0DOOO0OO0OO00
000000ZBuffr 0000 IPOD0O0O00O0O
00000000000000000001IPOO0
00000000000

Recording

Reproducing

I

Ul gboobogboobodgbgobd

2 Jooooobuoooooon

IPOODO 100emO0 mmO0O00O00000OO0OO
obobooooooboobooboboboooooo
oboooooooooboobooboboboobooo
gooogoccpoooooooooooooooo
ooooooooooboboboboooooo
obobooboooooooooboobobooo
oboooooooboobooboboobobooooo
0000000000000 0ooooo (o nHoo
oboboooooobooboboboobooooog
gooooccUOOoOoOoOoOoooooooooogon
oboooobooboobooboooooooooooo
oood

g20IpO00000O0O00O00OIPOODOOOO
oboooboooobooboobobobooooo
oboocooooobobooo3boooboooobon
oobooooooooooob IpoobbobOOOnO
O000000000D0O0D00OD00 TestO eO O
obobooooooooboboboobobooooo
oboooboooboobobobobooboooooo
ooooooooobooboboboboooooo

g 700


研究会Temp 
－70－


02 I1pO0O0

03 000b00boooIiponooboOonO

goboooooobooooboooboooooooo
obooooooobobo 200000000000
oooooobooog

ooogorpooOoOOOO0O0OoOooooOObOOoOn
ooooboooogon

1. 00000000
ooboooobooooboooobooooo
gobooOooooooooooooooboooo
ooboooooboooobooooboooon
gooooboooooooboooooooogoo
obooooooooooboooooooo
gooooboobobooobbooobooooon
gooboboobooooboooobooboooon

oobooooooboobobooobooooo
gbobooobooooobooobobooboon
goboooboooobooooobobooooo
ooo

2.000000
ooooIPODOO2000300ppi 000000
ooooooogsoppii0donoooOoOon
oooooooobooooboooooooo
gbooobooboooobooboooboooon
obobooooong 200ppiOb0OoOoOon
ooboooooooooooooooooon
oono

3 Z-BufferUOQOQOOOOOO

gobooooooooooooooooboooogo
00000000000000000007Z-BufferO
gooooIpooOO0oOooOobOOoOoooOOoOooooO
Z-Buffer 000 O00O0OO0OOOOODOOODDO
gooboobobooobooooboobooooogo
gboooobooood

3.1 0D0OO00O000O0O00Db0000

IPOO0OO00OODOOOOOOODODDODOOO
goobobobooboooobooooobooogo
gboboboboobooooooooobooobooon
gbobobobooboooboooooooogn
gbooboobobooboooooobocoooooogon
gboooooboobooboboo

goboolooooboooooboooooboooo
gboobobobooboooooobooooooogon
oooooooooooooo N,O0O0 N, 0000
oooooooooo0no NOON =N, xN, OO
ooooo M,00 M, 00000000000 M
ooM=M,xM,000000000000000
goboooooooobooobo MooboOoOooDo
NOoOOoOooooooooooGgpUuOOOOOO
gboboboboobobooboooooooogn
gbooboobooboooooooobocoooooogon
goobobobobooooboobooooogoo
gbobooboooooboooooooooooogn
N>»MOOOOODOOODODOOODOoOOoOoDoOo
oboooooooooooboboboooogn

0710


研究会Temp 
－71－


ooo

0 4000200000000 (000000O0O)
gooobo200000000000000000
oboooooooooooooboobooboobon
ooboooobooooooirgo IpooboOoooOoOon
gd20000000010000000000000
booooocoooooboobobobooboon
obOo2000000000000000O0000
gboooooooooboooooooooooo
gboooooooooboobobooobooooooo
gboooooboooooboooooooo

1. 00obooooboooobooooon
goooboooooboooobooooobooooo
oobooooobooooooooooooon
ooo

2.000000000O0
oooobooooobooon

3. 00000000
Z-Buffer OO0O0ODDDOOOOOOODOO 40
gobooooooooboooooboobooon
oood

4. Z-Buffer OO O O
ooooopoooooooooooooooo
oddoooooooooooooooooo
00000 Z-Buffter DODODOOOOOOOO
o0ooooooooooooooooooon
oooad

5. O0OobOOoooooan
ooooboobooobooobooboooozo

gbobgoodgbobaoboooobaod
gbgboboboooooboboooog
ooooooooooooooono pOOO
ooooooooooono Xyooooooo
000000000 POO0OO0OOOOOOO

-1 0 0 0
0 -1 0 O
P = x P
0 0O 1 0
0 0 0 1

6. 00000000
ggbooboaboabooaobboobod
gboobooobobooboboobobod
gob 400000000000O0C000D0O
oboooooooon

3.1.1 0000O0O0O0O0O000O0O00000

IPO0D0OODOODOOODOOODOOOOOOO
gooooooip000ObOO0DOoOobOooooon
gooooboooboobbooboobobooon
gooood

000d0Z-Buffer00O0D0OOOODOOOOOOO
ggoooooobobbobbbboboodouoga
gooooboooboobbooboobobooon
goboooboooboobooboobooboogon
ggodogooobobobooobbbooooooad
00 jo00000o0oo0ooo0ooooooo
REYESODOOUOOUOOOOOOO sub-pixel dicing [2]
O00000D0O0000D0Osub-pixel dicing OO0
ggoogoobbbbobobbboooouooaa
gogobobbbooouooobbbogo

3.2 OJUOooooboooon

goorrooo0oOooooobooboooOooooo
oboocoooooooboobooboboooooo
gboooooooooboboboboooooo
ooooooo

gboooobooooboobooboo20004000
gobooOoooooooobobooobooooobooon
gooooooobobobobobobooooo
oboboooooobooboboboboboooog
oooobooooooo NODDOODODOOOOoooo
oboooooooobooboboboboooooo

g 720


研究会Temp 
－72－


Us5 000boooobooooooo

(000000)00 (05000000000000
000000000 NOOOOOODOO MOOO
00000000000000000000000
000000000000000000000 200
00000000 v3/2000000000000
00000002xv3/2=+/3~173000000
00000000000000000000000
00000000000000000000000
000000 GPUOOOOOOOOOOOOOO
0000 16000000000000000000
00000000000000000000000
0000003.00000000000000GPU
00000000000000000000000
0oooooo

4 OOO0OO0OOO0OOO

O0oo0ooooooooooooooIP0oO0OonO
oboboooooooooooboboobooobon
gobooobooooboooobooobbooooo
gboboobooboooooboooobogo eonboan
ooooooboooooooIpoooOooooooO
obooooobooobo e0noboOobOobOOODOn
oooooobooogoooo

4.1 0000

ubooooooooooooooboobooobd
obooobooooboobooboboboooooon

Normal Raytracing

IP Raytracing

ge6: 0000

00U000000o0o0oooOoUoooooooly oo
0000000000000000002)0000
obooooooobooooobooboobooooog
oooobooocobooooon
oboobooboboboboboboooooo
gobooboooooooooIpobboOoooDoOon
O00000oO0o0oooOooooooooooO (o
Nooo0o0oU0o0O0O0oUo0 pOOODOOOOOO
000000000 +«(000oooo)oooooo
ooooooooobooboboboboooooo
O00Jd00000000D0ODO0O00ODDbOO

t=—t

p=p+d-t'=p—d-t

ggooooooooooooooooobooooo
gooooooooooGpvoooooooooO
0000D00000cg(c for graphics) (4] 00000
0000000000000 0000OHLSL(High-
Level Shader Language) (6] D00 0000000
00D00)0000,2)0000,3)0000, 4)
gbobobobo40b00b000o0oboogIrO
01)00000oo0o0oooo0oouooooooooo
oboboooooobooboboboboooooo
oono

0730


研究会Temp 
－73－


o 7o0o00booood

4.2 0000

obOooooooooocooooooooooa
gboooooooooboobobobobooboo
0000000000 TimothyDODDOO [8]0ODO
obooooooooboobooboboboboon
oboboobooboo1oboboboooboooboooon
goooooooooooooooooooboogooo
gboooooocoooooboobobooboboon
gobooooooooboooooooobooooooon
goboooooboolioooooooooooooon
gbooooooooobooooooobooooobooo
bobooboboobobooooooooooo
oboooboooooboobooobooooon

20 IpO0O00DOO0ODOOOODOOOODOO
gooooood

5 gg

OO00O0o0ZBuffer OOOOC IPOOOOCOCOO
booooooooboooooobobobaoon
oboboooooobOoobobooobooobooooo
Z-Buffer 00O 00O0CO0DOOOOODOOOOOO
dooooooboobooooooooooooon
gobooooobooooobooobooooooon
oboooobooooooooobooboboobon
gboooooooooooobobobobooboo
gboooboooooogo

gogd

[1] A. A. Apodaca and L. Gritz. Advanced Render-
Man. Morgan Kaufmann, 2000.

[2] R. L. Cook, L. Carpenter, and E. Catmull. The
reyes image rendering architecture. In Computer
Graphics (Proceedings of SIGGRAPH 87), num-
ber 4, pages 95-102, July 1987.

[3] H. Liao, M. Iwahara, N. Hata, I. Sakuma,
T. Dohi, T. Koike, Y. Momoi, T. Minakawa,
M. Yamasaki, F. Tajima, and H. Takeda. “High-
resolution integral videography autostereoscopic
display using multi-projector”. In Proceedings
of the Ninth International Display Workshops,
IDW’02, pages 1229-1232, 2002.

[4] W. R. Mark, R. S. Glanville, K. Akeley, and
M. J. Kilgard. “Cg: A System for Programming
Graphics Hardware in a C-like Language”. ACM
Transactions on Graphics, 22(3):896-907, July
2003.

[5] M.G.Lippmann. “Epreuves reversibles donnant
la sensation du relief’. In J. de Phys, volume 7,
pages 821-825, 1908.

[6] Microsoft. “DirectX 9.0 Manual”, 2002.

[7] F. Okano, H. Hoshino, J. Arai, and I. Yuyama.
three-
dimensional image based on integral pho-
Applied Optics, 36(7):1598-1603,

“Real-time pickup method for a
tography”.
1997.

[8] T. J. Purcell, I. Buck, W. R. Mark, and P. Han-
rahan. “Ray Tracing on Programmable Graph-

ics Hardware”. ACM Transactions on Graphics,
21(3):703-712, 2002.

0 740


研究会Temp 
－74－




