FBEFEIH
2004 4£4 A

kT ¥ #
ACTA PHOTONICA SINICA

Vol. 33 No.4
April 2004

BT AR RNE =4 BN RERE BT

MRZ 5

ANEAE X Ja

REpeE

(T RFBRAAFMFIERELLRE, HiM 310027)

B OE ABTHARETGRE HEANe TRERSTHREFTR, AREZLEEAR
FARGOKRZLETAL. REEARSZABRREAANSTLOBRRELH AR LA, Y
K AEE HAREESFF AL, ARY BN ARR IR RAOEERE . FREAGER
Yo B RARE R T HEFI AR BRI R A 6 B A AT T AR A ERSM, AR EE LA T 4
BEATNERSHAAN I, L FHAERTEARAEE AR —REREA R R ERAR .
X AT RIS I T AR AET G A —RET RS

RERSHES  TN27 AR ERIRAD

0 3|8

k=% 85 & 4" ( Volumetric 3-D display
system) IR ELH B RS 18] B 5 TR =4 A bR iR
ALz, HEE R REA =4 MEWAFTEM, Al
H B EER S EEFITUE, AF TR ZER
BERUME, KBS BRI T 26E . BRIAMNEE
EFAGEIREHRAREZ M LA SR
A BE-ERTARSE R AR A EE
R E, B RGEEER TR EHEERE S R
FARS BirREER—F B B RR R FR
RIS+ 2B R, R 8T =4k 3023 6]
WAIERARE (voxel ) , LA LB =4 B 7r, HHUE
LIE R RESHEEY. EAIEAERGERE
BREITTHERE, HIER B BB ARESAE
Bt SRR R E R T HES HUER B R 3T 3 6] A4 T
BERRFEVHR . S s RET o DRk =
HKBRRGHTER, BT T ARERXRET
RAR R A RO R LR B R e it R
K, BREFIABRMURE - RENRFRE
KR =B RRE, BT T L8 55017 -

1 BUFEEREGR

R BERE (9 — 4k B R = 4R 5 B3
JRERR] LAY IR, — 4t 7R R R SATE s et , B iR
A — € BTG B o I A 4 23 ], () B 4R 40 T e
AR B AL T AR AL B P i, B —F1E
A BEARFKN ZHER, A 1 iR . YR
ERTARAGBMEE, HEAGR SRR =%
BARART B (8 B B2 ARG B R A i
FRA SR 9 AW WL, T R R ) Z 4E R F

Tel:0571- 87951187
A% B 48 :2003-09- 16

Email : awayfrom@ 163. com

5 iy T BN, M B R RN T BoR =
Bl PN B = 45 4R

3-D display volume

2-D display panel

.|
Bl —#4ETRKREDRZEEER
Fig.1 3-D display volume swept by a 2-D display panel
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Fig.2 (a)The geometry and arrangement of panel pixels
(b) Top view of panel pixels rotating about the axis
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Fig.3 Top view of a display panel with M pixels on each row

corresponding to the situation of (a)2n/Lza;;(b)2n/
L<a;(c) Voxels created by the pixels of display panel
under the situation of 2n/L<a;
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Fig.5 Voxel densities provided by the LEDs numbered 1 to 13
versus their corresponding radii of rotation
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The Analysis of Voxel Attributes in Three-Dimensional Volumetric Display
System Based on the Reotation of a Two-Dimensional Display Panel

Lin Yuanfang, Liu Xiangdong, Liu Xu, Zhang Xiaojie
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Abstract A 3-D volumetric display system, which exploits persistence of vision by quickly scanning a 2-D display
panel in rapid rotation so as to reconstruct 3-D images in a volume space, is presented in this paper. Voxel is
defined as a graphic unit of information corresponding to one point in a 3-D image space, attributes of which such
as the shape, position, total available number and density distribution always influence the perceived image quality
and the overall system performance directly. Simulated modeling and quantitative analysis regarding the relationship
of voxel attributes to the coupling between the size, the arrangement and refresh frequency of panel pixels are given
in detail. In addition, experimental results show that original 3-D model usually has different perceived quality
when positioned and oriented in different regions of the image space.
Keywords  Information optics; Volumetric three-dimensional display; Voxel; Persistence of vision; Two-
dimensional array of LEDs

Lin Yuanfang was born in 1975 in Fujian province. She received M. S. degree from

PMechanical and Electrical Engineering Department of Xiamen University in 2000. She is currently
- studying for Ph. D. in Department of Optical Engineering. Her research is mainly focused on
#% three-dimensional display technology.



