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A Fusion Method for Multi-Projector Display Based on Fringe
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Abstract In order to improve the light fusion speed in multi-projector display system, a multi—-projector display
fusion method based on modulation information of structured light fringe is proposed. In this method, camera is
used to capture the structured light fringes on the display wall which are projected by projectors, and then the
modulation information for every projection channel is calculated. Meanwhile, the sub—pixel mapping relationship
between projector and camera can be built by the phase of structured light fringes. With the above relationship,
the modulation value for every pixel on projector can be obtained. Using both the modulation value and the edge
blending results, we can generate the final sub—pixel fusion mask for each projection channel. The proposed method
has the advantages of convenient operation, fast measurement speed and free of ambient light interference, and
it has a wide application field. The theoretical analysis and real scene experiments both validate the effectiveness
and feasibility of the proposed scheme.
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Fig.1 Principle sketch of modulation fusion
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Fig.2 Local experiment environment Fig.3 Software and hardware platform of experiments
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Fig.7 Modulation distribution on projector coordinates
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Fig.8 Modulation distribution contrast among projection channels before and after amending
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Table 1 Advantage and disadvantage contrast among proposed method and existing methods

Operation Ambient light Accuracy of
Methods Equipment cost ~ Time consuming
complexity interference results
Optical equipment method High Very high Very high Yes Very high
HDR method Low Very high High Yes High
Proposed method Low Low Low No High

0412007-6



Dl R R

M 1] LR M O 2 e A AT I i T LR ARG i 1 5 B AR L ARG M B 5[] s I 5
17 ELFE I 5 6 FARBIL B9 HDR J5 ik g8 47 0 k1, BB AT A A [5) 1149 B DI iRF 8], % 4> 5 52 18 3 19 R R AR AR AR
2 (3%256%n), 1M H. b 34 4 b 07 32 7 0 4 147 23 A2 B PR O6 09 P8, X I Bk 45 SR 2 A — i R TSR ]
TR R A 7 3 AT DU AR 0 e D R E A 1A ) AR R R W RO AR 4 IR A AR R R R A O
JEAR, it s ) AR /> i EL BE 8 I BRI FOL I T4 .

P LRI 12 45 1 7 55T HDR J7 75 B9 Rl 5 45 SR RHE 1 3] ) B2 BE A D7 V6 AR5 45 R A LL 8. AN 11 AN
P12 9% He ol DL Y, 25T HDR J7 3 1 fil 45 2008 45 28 798 i B2 A5 BT 5 m il 5 ROR A 22 AN K 7 £
e TR ) BT ROR A B A — v R — Lt

P11 6T HDR J7 s il 45 308 Pl 12 4 T 9 o) A Al 45 A SR

Fig.11 Fusion effect using HDR method Fig.12 Fusion effect using modulation mask method

Hi i U W A SR 9 o R I e R e SRR R T AR T R RS AR TSR Ay e 0 R LA R A ) R A
M TS50 2 DAy s e Ak P e A B 11 R A BE R AR B SR T SR A o TR 2 R R R GERY SEBR N
W, GPU B2 A i il A5 AR RS, o 552 ket ) 0 B i R 5 S AR R R AT R ik as B . il T GPU IR AT
T Gt , DR 3 P2 A bR A T T S N R e 1

4 45

P T — AP BTSSR SR O 2R BoR BlA T o 1% 07 VR R 5 R 6 R S 5 B AR E T
AR A 25 R IR T BE AR RO B AR GE Do BE AR B T Z2ROE PHERL G . B E AR R R
A EE VA R AR B AT DAE BRSO TR, O H R RAR A i RR A R BT LATE AR B R D3 o R A B .
S 23 S W T2 O v AT AR LA S v B % 2 4 R R AT RIS, 5 B 7 T R HGAE T A
(B AR B 2 bAT T 0 0 % e AR o S i M R A v 174 T R A0 e LA R 4 Y N FH AT

I I T BEAR A B R O T e B8 A T (] B A R ) R SO B SR 1 2 die /N U SRR R LA
A A [ 45 5 30 3 1) 90 4 3175 J 440 X — 350, {H 2 S B0 20 H o v g R A O s U 4 T L E — B F 5 LA e
X — IR

B OBt BN ) R R AR R A TR ) BB 24 & YA T TR T R AT R E,

£ % X

1 Sajadi B, Majumder A. Autocalibration of multiprojector CAVE~-like immersive environments[J]. IEEE Transactions on Visualization
and Computer Graphics, 2012, 18(3): 381-393.

2 Liu Shu, Ruan Qiugqi, Li XiaoLi. The color calibration across multi-projector display[J]. Journal of Signal and Information Processing,
2011, 2: 53-58.

3 Sajadi B, Majumder A. Autocalibratingtiled projectors on piecewise smooth vertically extruded surfaces[J]. IEEE Transactions on
Visulization and Computer Graphics, 2011, 17(9): 1209-1222.

4 Xiao Chao, Yang Hongyu, Liang Haijun, et al.. Geometric calibration for multi-projector display system based on structured light[J].
Journal of Computer—Aid Design & Computer Graphics, 2013, 25(6): 802-808.
Yo WA ABLLE, R, B 2R R RGEE G LR R S T AL BT BB A 24, 2013, 25(6): 802-808.

0412007-7



DI S R

5 Luo J L, Qin K H, Zhou Y X, et al.. GPU Rendering for tiled multi—projector autostereoscopic display based on chromium[J]. The Visual
Computer, 2010, 26(1): 457-465.
6 Zhou Yanxia, Qin Kaihuai, Luo Jianli. Gpu-based geometric and photometric corrections for multi—projector autostereoscopic display
[J]. Journal of Computer—Aid Design & Computer Graphics, 2011, 23(4): 561-570.
SRR, ZTT R, DA 280 Bt SR BOR B9 GPU JL ) J2 5 BEAS IE BOR[J). LA B 115 R 22 4f, 2011, 23(4):
561-570.
7 Dou Yunfu, Su Xianyu, Chen Yanfei. A fast modulation measurement profilometry[J]. Acta Optica Sinica, 2009, 29(7): 1858-1862.
AL, TR, PRAEAR . — Bl bR A I A IR A R[], D6 4, 2009, 29(7): 1858-1862.
8 Shao Shuangyun, Su Xianyu, Zhang Qican, et al.. Application of modulation measurement profilometry in complex object shape
measurement|]J]. Acta Optica Sinica, 2004, 24(12): 1623-1628.
Bz, T3 3, SRSl A5 P2 0 A B AR 7 B TR A v 9 R D). D I, 2004, 24(12): 1623-1628.
9 Tang Minghui, Cheng Xiaosheng, Cui Haihua, et al.. A high stability mapping stitching method for structured light three—dimensional
measurement|]J]. Acta Optica Sinica, 2014, 34(11): 1112006.
D EINE, BN, ARV A, S TET 0] 25 A8 O = AR I e 1 g AR WIS B T R D). O 2 A, 2014, 34(11): 1112006.
10 An Dong, Gai Shaoyan, Da Feipeng. A new model of three-=dimensional shape measurement system based on fringe projection[J]. Acta
Optica Sinica, 2014, 34(5): 0512004.
G K, AR, KRS . —FP T 0 3 T ARSI R 0 = 4RSS B B R SRR RLT]. e 2F 2R 4R, 2014, 34(5): 0512004,
11 Cai Huaiyu, Feng Zhaodong, Huang Zhanhua. Centerline extraction of structured light stripe based on principal component analysis|[J].
Chinese J Lasers, 2015, 42(3): 0308006.
BEMRTF, T AR, TR L FE T R AT I 2 R O SR S0 D AR O IR T R O, 2015, 42(3): 0308006.
12 Su Xianyu, Zhang Qican, Chen Wenjing. Three—dimensional imaging based on structured illumination[J]. Chinese J Lasers, 2014, 41(2):
0209001.
IR, KR AL, BRSCHER . A5 R = A R BRI EREOE, 2014, 41(2): 0209001
13 Xiao Chao, Su Xianyu, Jing Hailong. A new method for generation of inverse projected fringe[J]. Acta Optica Sinica, 2008, 28(11): 2120-
2124.
HoR, IR, R e —RhORT ) S m E Ak B0 MU ISR (D], D 2R A4 i, 2008, 28(11): 2120-2124.
14 Su Likun, Su Xianyu, Li Wansong, et al.. 3D profilometry based on modulation measurement[J]. Acta Optica Sinica, 1999, 19(9): 1257-
1262.
AL, I3 S, 2T R, AR IR T VR R I A = AR AR BE R [T, Ol A, 1999, 19(9): 1257-1262.
15 Zhang Jun, Wang Bangping, Li Xiaofeng. An edge blending method for multi—projectors display system with anomalistic overlap regions
[J]. Journal of Sichuan University (Engineering Science Edition), 2010, 42(1): 149-155.
KA, IR, AR g ZBOEAL R R RE R H A KUY G EE T IR )] DU R A S R (T AR AL AR), 2010, 42(1): 149-
155.
16 Zhang Jun. Computational methods for key problems in large—scale high—immersion virtual space building and their applications[D].
Chengdu: Sichuan University, 2010: 89-103.
TR RO Ry TR M 0L 2 ) A i () G B R R Ay R BT 5T B FE I I [DY. SR : DU I K 2%, 2010: 89-103.
17 Majumder A, Stevens R. Lam: luminance attenuation map for photometric uniform across a projection based display[C]. Proceedings of
the ACM symposium on virtual reality software and technology, New York: ACM, 2002: 147-154.
18 Majumder A, Stevens R. Perceptual photometric seamlessness in projection—based tiled display[J]. ACM Transactions on Graphics, 2005,
24(1): 118-139.
ZEHRE: fT24

0412007-8



