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Simulation calculation and experimental study of the colour
homogeneity problem of laser projection displays

LI Ke-qiang,GUO Yu-jie, TAN Gui-lin, LIU Jie,ZHONG Jian
( University of Electronic Science and Technology of China Chengdu 610054 , China)

Abstract; Aiming at the color uniformity problem of laser projection, the lighting body is designed in this paper. By
adding reflectors to increase the blue light path and shorten the green light path,and adding diffusers in different posi-
tions to reduce the color uniformity, the design of the overall laser projection display system is completed based on the
design of the main lighting body. The laser display system is built through simulation to study the color homogeneity of
the image formed by the three primary color light sources through different angles , types and positions of dynamic/stat-
ic diffuser,and the experiment is carried out according to the simulation results. The simulation and experimental re-
sults show that the color is significantly reduced, the color is less than 0. 01 and the illumination uniformity is more
than 93 % under the Diffuser 2 Gaussian 2° collocation, reaching the industry leading level.
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Fig. 1 Presentation of color average quality
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Tab. 1 Calculation of color tristimulus values

i =
K/ nm — — -
x ¥ z
640 0. 4479 0. 1750 0. 0000
525 0. 1096 0.7932 0. 0573
465 0.2511 0.0739 1. 5281

R AP RS Z L A B 1 R R
3l VRS AT = A2 D X = A x 0. 4479
+Bx0.175 +1 x0,Y =4 x0.1096 + B x 0. 7932
+1x0.0573,Z =4 x0.2511 + B x0.0739 + 1 x
1.5281,X=Y=Zf#f3 A 1B :1=6.098 :3.2444 :
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Fig. 2 Schematic diagram of TIR and RTIR structures
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Fig. 3 Design and angle calculation of RTIR structure
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Tab. 2 Relevant specifications and characteristics of DMD

Manufacturer Texas Instruments
Type 4K TRP 2xLVDS, Series 316
Panel Size/in 0.47
Native Pixel 1920 x 1080 pixels
Pixel Size/pm 5.4
Active Area/mm 10. 368 x 5. 832




Wt 5 40 4b No.7 2023 2l g

WOt

A TR R 5 FOH R A SE B A 5T 999

IR AR A B X i BT ROt i R, WK

(11):
E = n’mAsin’g = m x 10. 368 x 5. 832 x sin*17°
= 16.24 (mm®) (11)
HRPGEY JREILEL, #E A Rod (6249 RS

EARE, BOGHES T AT S 40 SRS B
A Rod, 1fii DMD BBGRN A  17°, 25 11k ONCIRZS 5
Flat RRESCHIT 8], DGR BN T 17° (BUE AL
PR F/2.0)  [A] i BRBDG R 5 ON ARZS 43 B 25K
HRBDG AT A1 KT 34°, H 2 AR 40 b 558 11 LA i
B, BIDEHE ON RS OG R W 50K T4 St i 7
1, R T R4 S BT A PR AR o 38 DI, BB
WFEZDCLCR N 38° A4, BIAS ML 6 =38°,
AN

m x A,, xsin’38° =16.2375 (12)

A,, =13.6363, #H DMD [1J Active Area [.f5i
h 16:9 T T AR A T3 2 58 , BB vl w, )P AR
st

_ S _9 -
Ay = wx ow = {0’ =13.6363 (13)

T Rod 19 58 FE Oy 4. 9236 mm, = FE
2.7696 mm, W& 5 7~ . Rod 1 B J& AR 4% 2 4 &
I, X B Rod SR AR =S, U & 2y i B A
o RAI A @, Rod (5 BE h, SR — IR BEES A
Z = h x tani ,JFATE Rod B SF N WK hy 2, =
N x h x tani {215 Rod JCRRI , ABA J6LL 53 Hiwh C
BRI E) . L o3 A B A 1Y BE 2 K B2 i 1 &)

BE,N T IR B A W 5] 8, BOE Rod Kl
40 mm,

0
2p° -2.00 -1’5 -1.08 -0:5) @5 i 13 20 25

-0.5

DOIRe lP I] 13
[BareSurface

-1.0.

TS
&5 ROD RAFixitEl
Fig. 5 Dimension design drawing of ROD
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Table 3 Properties of the focus lens
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Fig. 6 3D design drawing of lighting scheme
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Tab. 4 Parameters of optical elements in lighting body
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Tab. 5 Simulation results of different diffuser and Gaussian angle
Jidh; el S kel e
9 15/ % 13 5/ % 9 15 Ax 9 M Ay 13 5 Ax 13 5 Ay Rod/ % 7/ Yo
Diffuserl (2°) 91.6 89.7 0. 0051 0. 0091 0. 0055 0.0135 92.0 69.5
Diffuserl (4°) 89.1 80. 4 0. 0066 0.0225 0. 0097 0. 0225 61.8 45.9
Diffuser2 (2°) 91.3 89.5 0. 0058 0.0107 0.0073 0.011 97.0 73.1
Diffuser2 (4°) 88.7 88.7 0. 0098 0.0148 0.0101 0.0148 97.0 71.6
Diffuser3 (2°) 90. 8 90. 8 0. 0098 0. 009 0. 0098 0.0148 97.0 73.1
Diffuser3 (4°) 89. 1 89.1 0. 0086 0.0165 0.0103 0.0165 97.0 71.6
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