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Simulation and Crosstalk Analysis of 360° Three-Dimensional Display
System Based on Rotating LED Line Array

Cao Zisheng Li Haifeng Yao Zhenning Liu Xu Liu Xiangdong
(Department of Optical Engineering, Zhejiang University . Hangzhow , Zhejiang 310027, China)

Abstract In order to improve the display of 360° three-dimensional display system based on rotating linear light-
emitting diode array, a simulation program is established. The causes of crosstalk are analyzed in detail: design
parameters and system error. And their effects on the display is simulated with the results that the generation of
crosstalk can be effectively inhibited by the rational optimization of design parameters and controlling the precision of
manufacture. Various perspective views can be reproduced in the simulation program, and the effects of perspective
crosstalk caused by design flaws and errors can be simulated, and thus the design of the system parameters is

optimized.
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Fig. 1 System schematic
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Fig. 2 Principles of image generation
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Fig. 3 Principles of image reconstruction

TH BRI ALV oS B 1R 3 o © A A G H —
JE Y3450 P, X A, Gy 018 BB F A0 B BE /9 RGB
gr i A4k EE (RGB) {5 B2l T P . [A] 32 1
HE AT TR VAT UL AR B R K R SRR AL BT
SV O BRI R BRI RAS AL VA
2.2.2 AAPHAER

LA B 2 AN B8 2 AT A B () ) O 2 3
AT 5 1 LA A P S s 22 fR BT B RIORG B
WEGIRM.

RGBT R PR A d K 2 LED RF
SR SE TE R . B AT SR B B AT Hy LR SR A
i F LED Bt F1 6B A X2 2y o R 5% 3 — B 20 00 5%
FOERDGCHE ) LED B, Bl LED ol g 4% o0 Fi
WML S AL TR — 4B B, K 4 iR, AB.CD
WReHE Py P, S BesEh gL EF Oy LED Jiki, V 2R
M, ATA R E MRS SRENHELERES
LED 122, LED Bl o] I, & LED 5 8¢ 4% DL —
R AH X I8 2l % T IE XA VO R R R
Py Bkl V SR HLAY LED 32 3578 [l L 4R )5 B LA
BN A SN A B B AT AR VR aT DL  RE A E
A,

ov

*%-}-s: S 7

X d o LED S8R . d, AREESEIE . B, L, 7351
Jet A LED Bffesd . th (7345 LED n WLHi &

_L(di+d)
2(L. + B

B ' S S TE AL A S A B S R AR R R A
AL AR R B D)
n/ o S(P,, . A,,)

d,
S+

s
s

h

=

(8

= 9
27[7"1
FHOGE BRI T 2R M A B 1 R A R BN
n=2n +1. (10)

HP— s
0 E|A° 14
LED screen/ / raster screen

B4 R
Fig. 4 Crosstalk calculation

DR B R 2 2 A PR 43 G R BR

TR 22 OGS TE D2 25 . 3K PRI 4R 28 X e 4 b AR UR

PR TR AL AR, BB AL oR AR A Rl

PUECA 3 DA B K58 22 i A5 D B iR 25 3R fE

0508001-3



i

# ot

Fag 3o 8 PSR fige e BT R IR N R 25 3R B AT AR ALY
T PR 22 . FLUOG M 48 98 R 22 L R A AR IR — A B
BLTR 22 35 o B X IO A0 B 4 B 5% B 2 52 i 4 58 5 |
HOESPIRCEET 1 8

1E LED TPk 48 53 5 A S AR BUAEL R, ep 409 2
P2 4L A TET 8 R S T IR ] I PP A UL
LRSS 1] ) Fr AR L T AR R B B R L
RHMEZ A gz —8. ADRXE T Ba s
ML A 1] I it 19 B (]

; 60

TP, cA LS

¥ LED B (L) N 0.4 /s, U 76 A IR B3
RN CT R TNP N4 I WA A< P P B A
A B AU A AN L 7 B b 9T 5 () K P HE A T
AT B W (2 o 2R BAE R b SR A5 A R AL A
LoRE R, H B LED 54 SR
/N AE FL A X B Bl AR L A% R L A A REE R
el B AR o ) IE A0 A0 A O e R o 1] A

an

B/ s ATAR GG LED 35 o YEH 51 i WL s i3 A 1 A

KA ko PRGN W AR 407 B e 2 R
R:%ikﬁ,
2ok
6= -1 She
: o (12)
Dok
_ 1 5
B=—— > kB,
2ok

K B LR, G B, 25 LA 2L 2% 1
WO b A LA AR i

XA AT Py A7 & 0 8 40T 5 AR X 8
Bk P LT MV A A B B LI A
e LA T AR 1] 23 R LA P o B B HR A
HSESEBGE B HR VP, Tk LM SERE CP 5 BP, 1
Lo fE A 5

_ 2n | sinacos(a—@) — (cosa—d+r)sin(la—0) —(d—r,)sina |

n;

(13

d, V/sina+ (cosa—d +r)?*

itqj (9%61“/(27‘2) °

3 RIS IR Kb

B R G ARG R & 1 S 8UR B, = 180
%,A, =644 ,r, = 322 mm,r, = 333 mm,Vy =
1500 mm, P, = 1000 />, B LED /N 1 mm, 5k 4%
B8 0.4 mm, & 5 PR R Z4ERIRL,
FE B¢ - 1l 7 B0 5 50 1

W R N R B AL 2

R EROR . B 5 () N DL R PR i) — 4E
TRV L BR R B AL IEL L BT 5 Ch) Sy AR 40 52 5 15 4 1Y
B WaTT e 2 RS VRN e N E I R
A — E TR BE A BEM L (H 2 B 45 R S Sl b Rk
WAL . 1B 5 (o) BARTG HR L R LA 18T T S (D
o = AERE TR — A~ A L X BG5S (b) Al Ce) ]
S B ER AU SR RORAT BRI DR 2 T BR

5 (DB&RBRIM: ORBBLA; (TGRS (OBR— M

Fig. 5 (a) Device view; (b) simulation view; (c¢) ideal simulation view; (d) one of the model perspective view
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Fig. 6 Simulation views of different slit width errors
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