Journal of Computer Applications

#FE AR R, 2012,32(11) : 3149 3152

ISSN 1001-9081
CODEN JYIIDU

2012-11-01
http: //www. joca. cn

TR 1001 —9081(2012) 11 —3149 —04

doi;10.3724/SP. ]. 1087.2012. 03149

ETHERSNEHEERHARENNRERERRS

FRer & REE L M RKRE
(ERIR R K HR ARG GEIFEE, Kb 410073)
(= BIEVEH WL T HEAE happyyxq2012@ sina. com)
i B ESHBERGERETAGKRBENERE R AFTAT —HHVNAZRBT A%, ZAGEA
AR B R R HABS AR RATEN, FARTERR LR, B RALSE, FAT S AEENT T A&
REF, BLARRAROEMEHR, FATHYSBEKFF ALY 9HK, BT ARBFALH TAL
AKGRBYRGERFANRYBABE, ANKASRBERELAEFAENSH R T EDER AL, % 45 Lk
THANSBRIBIASEFERRBEFTRAAT AL BGEIEPME, L5 THE, 2 XD RIERSRA LR

REBTHR,

KEEW IR BRT AL RRIIGEBRNG; ) A EEMS T NG HFRE

fE 43S TP391.41 MHRARRR A

Immersive display system based on single projector and cylindrical‘veflector

( College of Information System and Management, National University of Dej

YIN Xiao-ging , LI Jing, XIONG Zhi-hui, WA%&, ZHANG Mao-jun
e Tec)

Abstract: Through analyzing the advantages and disadvantages o
display system was designed and implemented. In this syste
cylindrical reflector to a cambered rear projection screen. Seamlessep

of wide-angle virtual scene could be implemented. By 5

uniform enlargement of the image on the horizontal difect

the screen could be basically removed through e

logy, Changsha Hunan 410073, China )

| imgiersiyeidisplay systems, a new immersive
the light illumminaedSby one projector was reflected by a
ection picture can be obtained and coherent displaying

1gning the surface of cylindrical reflector, it implemented

he distoftiénof the projection picture caused by the curvature of

ion of projected image and participants could acquire more moving

freedom by means of rear projection. Thisgystem 6p€rcame _the, problem of image mosaics in traditional multi-projector and
multi-display immersive display systems@ltk%nple for manufdacturing and can achieve satisfying immersive display quality,

which is verified by the experimental\result.
Key words: immersive display s ; sifigle projector; cylindrical reflector; wide-angle virtual scene; cambered rear

projection screen

0 3%

EER, TIR R B A ATRBREE, 3 Z A TRER
P ARG =4 B Pl e S 2 9, 2588
BTN BN REITE 10 AV IR 5 o, BBt R G0 RE
% A—Fh 572 EL AL TR B AL G O kA7 18R, 38 Bl
BB o SCIR[ZNSWELAR T IR B &, MR B
AR NIRRT T 7. BRTENINEERERXRFI
BRERAZNGE . KSR RAZRREANE
WEIFATH M, TS —ENIRR. E35F R
WEVFE - BAKEE, MEEESTREFES, HIiE
JEAR . Heden %'/ 0 Paul ' 3+ 52 Bl T R THREZ KA
R MIVERE RN AR RRE, S T — & WULR s
BRBR . #T TR R R4 i-Cone'™ i FIPU & BT
B R A T B BRI R AU B RE IR
TR R, (BIX R S AT BH R REFE ME TE, HH

Y75 B #7:2012-04-13 ;4% = H#{ :2012-05-23,

ERBI S 55 17 318 B 2 BB AR, Nancy %110
Paul"™ S HIR T — A RRA TR BB R RS, RE B
B RIS Branislav 2RI T —F SR AU
ZERREFNVLRBE /RN RS, (Hi 274\ BT
18 SR AT RRPHE" P A LT 4 R LR |
S BRSO — B RE, BBk
R

BT FERAE B TTIR BB RGEAETE Y (B, A S i
TR T RS MRS RN TIRR B R RS Z&
Ge i AR R S BT B SR SR AT R A, IR AR T
Rk, @ S BT R SRR S BRI T 8 05
BV T T MEEMGRAER DR EAER T R E
HIRZE it 25 78 B R T R 30 R B BeBoR T
HEHA K. ARG L TR M TR BB R R LA E MK
AR, BT A B HE

E&WH: Bx HARFEESEBIHE (61175006 ,61175015,60803101,60872150)

TEE R AT Fr BT (1989 - ), 5, INZRAEM A BB , EBBTF )5 14 BB . BIRIE R AL 285(1990 -) , B ILF B R AL B
LB, RTINS R EE RS, B (1976 ) B LM B A, BB, e, RIS E T RRAE B TR

BURARRG;  EMH(1973 ) 5 BRI EXSA L BUR, 18, EEHRI 1 SEAE R RS R B

KEFE(1971 -) 3 ML E A,

BB, A W, 1, RS ) BB SRR R R IR BB


http://www.fineprint.com

3150 SR A

#32 %

1 RAsmERE

1.1 RgsH

Ao — AR RS NEE SR AT A
DL, WP L fis, B A AR, B AR, C vk
TR 58, D %

1 REME

WEEE AL T IO BB B0 BT B — _IL)%)HK 7
B BRI I S S 3 T IR 55— 1)(
RO R ST H S B S ,?‘%ﬁ%%&%tﬁﬁ@ JER
# b T ALy 1407,

MEFHRFREA 1. 80 m JREF4E 1. 50 m ¥ FAEM
T B — 5, Ao e 7S5 e A [ 8 A 09 ol [ A HE SR 1 (4 i
Bo B E FEEK N 1.50 x 140 x 7/180 =3. 67 m, 5& 4
1.80 m, KT 3.67/1.80 =2.04, FANESLF.OEHE
0.90 m, BB AT T Mo . BRI TR A 29° ok
KIELEH 403 HETHE S Bl K B 8% A B4 A Hlgelin
HEFRE ], G 5 T /KT
1.2 ZH#ZpFE

ﬁTiﬂﬁ&%t@ﬁﬁﬁmﬁzMﬁgggﬁﬁ%
%%&mﬁﬁmwzm%%ﬁaﬁﬁ%%f@@ﬁ@z
() Fi7F o TERRI B 57 2 R M ST o5 3. §7eth x
180 m, i FHE R K SN 4/3,= 133 R 26
BT 7 1 X R R 5] R T 43 32
% BB A AR R R I i |

AR GRS L 0 i
m¥ﬁﬁikﬂwﬁmﬁ Y PN e KT -
RTINS 7T L4 P e 1 ) 57, B8
B BRI AR T AR E RS, T2 B 7 E
25 T L 7 B T A B A TR . KT
1. 051 R 0 B T R B
2, BT 2(b) B

(o) B PEHE
B2 GREGERSHEY
EABHIEEER, AR LB TR N E RS E
ﬁE%T PR b, WU TR IIOR 15 804 10 BT e — MR 36 T
R TAEREINE 3 Fim o

(b) B EER

(BB EGITIATY, Wb B

| B EER |

(BB E SIS, WK R

| R L, MBI R IR |
B3 ARG T/ERM

2 MW R A SR

N TR RAFUIR R, BOE £ B E Y %2 B
KA. HEASEAGHT R B E & R R, H
X R R B ERET — BT

P TR B R AR G0 S 7 S ek I T e, ZE R ek 1
B R TR N EEAE . T LUE RN B B

TRt B BT AR LR SE B b AT AL QIR T H i 1 B
T BB 7E /KT (B3R ) J 1) b %o 81 T 7 24 53 WO, I8 i
Jr e b R B R AT R S G ST TR 48 . AE I J7 1)
- TR P o T T 75 349 0 ) 5 1 AT BE AR K, (B —
Tria LS R A Sy o R R I T KT R
T H 2 fg EORME I SR ST B2 R S BUKF-J7 1) L A 2

7 1A R AT AT IR
Bty O8I RS R RALFR R, I 4

(xQ st‘ZQ)

0/42:.‘3
Y 0'(d,.d,0)

B4 REuBE (IRE)

B4 o, ITE SRR G 0 55 B ORI Y7 18] . )
RGN PFFEM G, BRENERER S ERA R
W LEE—MRELN PR PO ZRGHEL R(x,y,2) B
SE BRI E S R Q(x,70,20) Mo

BRI R W SR ENER DLERG R, X F5F
B EEE—TMBES, —EFAERPEE -8R 5Z——%
N L ERN Img, , BEHLH 0"(%0,%0,2) o HF
Img, W HRTEL L:x = 5,y = y, W,

BAE O SIERT A (YEITE A7) B — N EET » BN E
PR S, 8" 5 y 3z FHV, B 5 FTR - BB R Xt
FReEmra, VS FRFEGH L, 5 EEREEE DL 0
AEXTRE o B T A R VIOGLR R R SRR ERTE XOY V- |, W

Btz = 0. O 5] S HEEES K [OV] = 1 om, M V HAKRH (O,
1,0) BB S" ERIER N Img, , LA Img, NHBEEXTSE BT
REGER S L RIBIORSR BB KA R 2y (y =
14.5°) SRAGTEMABFENL T eSS E L E R B [0V |

2tany = 0.52 em 4K OR RBMARE T T A, I R S T
RE XOY T LB R A T i R A0 T 1) X i
LR ELDH R, T TEHF R 5 Q R ARIRZ HFH



%11 4 FREF A TERPNERBARENNEELTARE 3151
EWENXER, dF _ s (xp —x) — s, (4)
Ttk OR A LIEEIR Img, \Img, b5 FITE G Q R T dx sy =51 (v - ¥)

LA Imgy JTmg, BIHL: O" 71V R IR R, 23 BIAE BRI R 57 4
PRE W Q AHXE T 0" F1 T ABRS T V i AL 2 18] L5 2 JC KA
BRE,

B THY X A5 A o, U THAXS T VEYR P RAR R %, -0 =
oo BERC R R IR B B [ 02 0" (d,,d,,0) , B HREH S
SERREEN r = 0°0" | ,Q 7 XOY Y1 L&EN ' (%05,
0),20"0'0" = 0,1 QHIRF 0" HIKTFALIFHME L, =10 =
raresin((y, —d,)/r) ,AILA BBy, = r sin(ax/ry) +d, , fRA
B A %, = d; — reos(ax/ry) o

X

BS  RBSARmE
i’ﬁLVOT’ = a, EE‘IL{EJ%%Z\:-XT =| Ovl tan o =

tan /. OR'R"
ﬁjﬁ’ a,ﬁlﬂ :

Is = ax;

BRI R B R R R, s AN 6 ﬁﬁm@{
Q(xg )’Q ZQ)

RGey2)y

=x/y BE Img, FX T Img, /KFT5 M H‘Jﬁl(jdj

Be6 OtBrEE

ASPELR N OR, AT AN RO, 3% #2QU R K 445
KEELS 0Q BTN N(ay,yy,zy) o VRRETH SN BITE XOY
FiE Rl y = F(x) , W¥EER RNV E’Jﬁf'ﬂ[ﬁ]%ﬂgk =
(S5, -1,0) .8 RN = ok, WO AR I (x + oy
z) ,H et >0,0N = (x +%t,y —t,z) ,00Q = (xo,yg ,zo> AR
%OaNyQ ;HE‘% ﬁ:

dF
(= + L=y = 1), (2)
(y _t)zg = 2Y (3)
Xg — X
() e =TTy,
qu +xo
xo(x + 5y)
x % +d—Ft - d
L dx dF
xo + (&y())

L 3 A, LA 5 AT % -
VPP +2, RO | = /(g %) + (yp —3)" + (3 - 2)%

T L " T
Xg — Xy

NQ

ON
NQO |0R | -

Hep.s, =|0R| = /x +y2 +zz,s2

(7o - 1) + (29 - 2)) 7,
Hiz(4) T8

=|RQ| = ((xy —%)" +

Z o _y-t_ Lﬂ (5)
Zg  ¥o dF
a0 %o

Beara(5) . (6) M AEE],

dF s (xp —x) —s,'x

- (= - 7z 6

dx 8,y _31'(9’0 -) (6)
Hepes," = Vo' +57,s," = (5, —20) + (y SN B E

PIka a1 F(O) = c iz FBUE IT B BR SR R oyr A2, BT
BEGHREEELSEAE X0V VI _E PRI

3 HBREBE

H T B S A T 5 S NG 15 1 s R K A T
RS EER, H I R e S B, Tl
%%*1@E$Eﬁﬁi%%@o
, B CEOR A LA R B T 1 R SIROR, B
R ape W DA F VE R B Az, -0 =27,
O" WA N 2 — 20 = 240
W AT = B, B REH z,” =| T | tan B =
tan Bf=pany PP'P’ = z/y 35 Img, H%}TF Img, T H J7 |5 B
jﬂj@lﬁ b, MABFEUT KR
Z" = z,/b (7)
WERRELT S EXNT Q WM 2 AR N 2, BB (S)

fe e (e n)) @
FHHF I EGESE L
2o (o)) (L ) ©

BB AR R 2y BB R R R P AN TER
PORIKEAT R 2, (BR) , BREBTRENEH 2m, WK
JURIRZRH %, = x,tan y/m.

WERTEK AT «, BEBR—TRRINLIT R v, ,
TG ZBE RNy, REBRTE », M TEE T ES R
Helx,) =y, y, MRUEEFREGTEUR 5 HE LR T BRI B,
HBIRER , A

) = (o250 5 8 )

TN b3 kA T Oy 1) b X O T RS , AT AR AR
TH R FR A B B e B 1) L AT

FESEhR AL A P, R AV R AR BT R B '
Z, WAE R A2 8 F ] LR A R 2 ﬁ%ﬁﬁi.
e(x,) = —ax’ +bla,b > 0), TR H RS
L ER/MIRE BB RITRBRERER,

4 SBER

RETELAKERI T, BRREHEKEN
0.52 cm , JK I KAEEHR @ = (3.67 x100)/0.52 =705.8,, &
Bd, =600.00 cm,d, =50.00 cm,F(0) =¢c =47 em, FH F I



3152 SR A

#32 %

ERRAERCR b= (1.80 x100)/0.52 x3/4 =461.5, HiE L
RBFOTRGRIR I RA SRR, RO G S R & X0Y
b BT AR MR AN T BT o PLRER AR BRI 8

100
90
80
70

é 60
50
40
30

20
-20-10 0 10 20 30 40 50 60

X/em

B7 RETEETE X0Y Vi LI E Y &

() 0l (b) =R
B8 VLRBRERIRE

(o) TSI A2 L

5 %#iE

HT RRAEG TR B R R REFZ R NHE B4t E
BHFEWNELL Roash T E 2 RS 2, ARSI LT —
P T R O B R R NITRB R /R RS, ZRGEE
W E BB IS R E GBI , AR T 3%
I EREZE, KT ) A E RN RNER Bn, REEE
KN ZARGREG IR RIFRTIRBBRR

BT , T LARIEE K E 5 b

WA SR, (R T B 18 Blik

RURGH LR T @

Bk \\

[1] MELS, ANTHONY S, YIORGOS C. HEHLEE AL i 315
[M]. B HEH, 8. 65T YU Tl H AT, 2004.

[2] FRZE, ALEL ik TEREREARIR]. iTEILRE
REFE, 2007, 16(3): 43 -46.

[3] MANIA K, CHALMERS A. The effects of 1€vels of immersion on

memory and presence in virtual environment : a reality centered ap

proach[ J]. CyberPsychology Behavior, 2001, 4(2) : 247 -264.

[4] LI KAI, CHEN HAN, CLARK D W, ¢ al. Building and using a
scalable display wall system[J]. IEEE Transactions on Computer
Graphics and Applications, 2000, 20(4): 29 -37.

[5]1 RFe, HRE L5REBRIUTABARTIRI. S ERHE
B, 2010(7): 99 —101.

[6] HENDEN C, CHAMPION E, MUHLBERGER R, et al. A surround
display warp-mesh utility to enhance player engagement| C]// ICEC
2008: Entertainment Computing, LNCS 5309. Berlin: Springer, 2009:
46 - 56.

[7] PAUL B. Spherical mirror: a new approach to hemispherical dome
projection| J] . Planetarian, 2005, 34(4) : 6 -9.

[8] SIMON A, GOBEL M. The i-Cone TM : A panoramic displfy_system
for virtual environment| C] // Proceedings of the 10t Pacifi¢’ Con-
ference on Computer Graphics and Applications. Maghington, DC:
IEEE Computer Society, 2002: 3 -7.

[9] NANCY P Y, WILLIAM C T. Inexpensive mmmersive projection
[ C]// Proceedings of 2008 Virtual Reahityh@onference. Washing-
ton, DC: IEEE Computer Society,, 20085%237 —240.

[10] PAUL B. Low cost projegtion ‘envifonment for immersive gaming

[J]. slgumal of Multimedia, “2008,3(1) : 41 -46.

[11] B ﬁ@}f S, CSABA'S\STANISLAV S. The some problems solu-

constructionNof multi-screen projection system[ J]. Jounal of

Scienge and Gontrol Systems, 2009, 2(1) : 57 —60.

A1 SHIMOTOPN, §JEONG S, TAKEYAMA Y, e al . Immersive
- multi-projectoy display on hybrid screens with human-scale haptic

and{locomotion interfaces[ C]// Proceedings of the 2004 Interna-

tionali€onference on Cyberworlds. Washington, DC: IEEE Com-

putér Society, 2004: 361 —368.

WRAINE, MR, SRS, 2B AR R R BIREER[ Cl//

DU A R S ST AL AR S BOR SO K KER

S RRAE, 2004: 250 -254.

[14] HARLYN B, ZEYU L. Camera and projector arrays for immersive
3D video[ C]// Proceedings of the 2nd International Conference on
Immersive Telecommunications. New York: ACM, 2009: 1 -6.

[15] HARVILLE M, CULBERTSON B, SOBELI, e al. Practical meth-

ods for geometric and photometric correction of tiled projectors on

curved surfaces[ C]// Proceedings of the 2006 Conference on Com-
puter Vision and Pattern Recognition Workshop. Washington, DC:

IEEE Computer Society, 2006: 5.

(B35 3148 W)

S E 3k

[1] DIFFIE W, HELRMAN M E. New directions in cryptography[ J].
IEEE Trathsactions)on Information Theory, 1976,22(6) : 644 - 654.

[2] MATSUMOT@ T, TAKASHIMA Y, IMAI H. On seeking smart
public-key distribution systems[ J]. Transactions on IECE, 1986,
69(2): 99 -106.

[3] MENEZES A, QU M, VANSTONE S. Some new key agreement proto-
cols providing mutual implicit authentication[ C]// SACS5: Pro-
ceedings of the Second Workshop on Selected Areas in Cryptogra-
phy. New York: ACM, 1995:22 -32.

[4] LAW L, MENEZES A, QU M, et al. An efficient protocol for authen-
ticated key agreement[ J]. Designs, Codes and Cryptography, 2003,
28(2):119 —134.

[5] KRAWCZYK H. HMQV: A high-performance secure Diffie-Hell-
man protocol [ C]// CRYPTO 2005: Proceedings of the 25th Inter-
national Cryptology Conference, LNCS 3621. Berlin: Springer-Ver-
lag, 2005: 546 —566.

[6] MXEAN, BRI, eCK MR R E B %2 2 IR X A7 AR % 47 b vy
PHY[T]. HHEALEER, 2011, 34 (1): 47 -54.

[7] LAMACCHIA B, LAUTER K, MITYAGIN A. Stronger security of
authenticated key exchange [ C]// Proceedings of the 1st Interna-
tional Conference on Provable Security. Berlin: Springer-Verlag,
2007: 1 -16.

[8] LAUTER K, MITYAGIN A. Security analysis of KEA authenticated key
exchange protocol[ C]// Public Key Cryptography 2006, LNCS 3958.
Berlin: Springer, 2006: 378 —39.

[91 B/AR, £ FimEarfm I RAIMELEL]. HEN
Jiz F, 2011, 31(3): 801 -804.

[10] FiEde. RBSORy AT 5 63 A DGR B 8 I i B L 0] . ST LE
FH, 2012, 32(1):35-37.

[11] JERYTs. — i S A RS 41 B g B BUR 22 22070 3
BHUN A, 2011, 31(11):2994 -2996.

[12] RFBE, k0. B0 BDIER G0 f b BCK 2 57 S B T].
THEHL TR 5 R, 2010, 46(7):25 -28.



