PEEEE . EERIEE 20164 F465  F 128 17371747 CRERSEY 2k
SCIENTTA SINICA Informationis SCIENCE CHINA PRESS

RIS LT - Rk

EEUEPHESSME S AN E TR

RER, AFE

WARRF I ENES S HA SR, HrE 250101
* JA{E/EE . E-mail: baoquan@sdu.edu.cn

Woks F3E: 2016-10-20; $22 A : 2016-11-27; FI% WA E 3 2016-12-22
[ 5% B A AR R R TR (973 1T (HhHES: 2015CB352500) FE SR A MRS S (S 61672326, 61173070) BENHH

ME BeASBASEUALIANLE TEARERNZAE, FREFNRTELT. B
T EREENMBAARRNREE ReAXL R BFUEF AL ERBA —K, b TEUAE
SZRA AR, AlFBALEDTRERET TRARANELRGAZZFNERTE SFdITH
MREBEGHAFAEERF LR TL AN, EEBEFRINAK, AR I AARHZGENEEL
N, KRBT RELT SR RN T SHERA, LA B 5 R -8 A aF R L
RATHAEH RS, FEAAEARE ¥ S 0RFWAE T -8 BEAZRET A, 55
WMHEF LW ERFE, BN AR T ANERE, B HRNEZ P ERA P 5 EMUET
AR, RN LA A B R R SRR ENENE. ElEZRAMER T, AKERTU
WA E KR AT RN EREFER, B g A LR WAL A B W 7 e i B, 5 e 37
R FALK 77 B JER R, AT EHAAREG T EAR TR RN RERE, LA EL G
HBARBROREZRE NEFRANZRARE LTI T ReAZNTERE, ABATFIE AL
BEW TR LRI T RAAELHELWEYE, T EUE T ARG R BB AZES KNP TR
SATIEN, MERAAEBRAANRERE NS LT LRGN T &,

XBEA BAUE BERE HalEhs HEREREE

1 55

HEAILSCAR B AR5 THENLE TG R A BRI, (845 AT LAAE R UL 5 b ki, SRAG 530
S FAR RSN RS2, TR G UL (mixed reality) AR M R LG AL 40 0 R 5 thE 5 =2
[ IR A AR, (A R A S DS SR AR BRI R, AT/ BE AR Bt 5 iy TR G Bk
ST AE NS ARG AN SR Al DRI AR ST o i S BRI A5 R AMLAZ B 5 ) iz S g Ak
ME IR IR BT SR 7 S s R, ki BB S R S O B, (R B0 A 00 G R e, A
A TTULE O B At 5 DR, VRS BLSEEENT 1 P S BUSE S B R FULHE S 2 TR f) B, 15
HUE G 2 LT 55 B St A X BB AR

SIFMER: BREM, ¥R BEINLPNELMES AMIERkcm PERSE: FERS, 2016, 46: 1737-1747, doi: 10.1360/
N112016-00249

© 2016 ((q:‘ﬂ-"—'?‘—» ,%,:E\?*i www.scichina.com infocn.scichina.com



MrEmas: BEBIEPRESME S5 AU Bz

WP, AT 2 5 RATHIF= 651 R 1T R SE B AR AR & UL BRI T2 35, HAErk
AEIR T —HEXBENIEE. Oculus Rift, HTC Vive Y REIIILSZSLZE . UEH) Hololens 1458 ¥ 23k
B A FIZIE SR RA R KA, 51K T RE T ARBARK RIVERR. B —ACLE Bonds th T4
GFHAR R T E AR ORE EEAIRRE T, AT AN PR B ] R R, T BEE 12 N A R 2R, B2, X
FAEBRE TR G PUSEE AR . F5L b, IR GBI R BT THIRM B, k& B & T 5 8
Wk, 1] DR UG ILSLRT 77 BPTRIR, NIR-A LS AR RlivE W &, HH IS AR 2 MR, Bz
B/ BT A 454, R ERRE, k& Bonds b SCR & N ARHHES T B, BB REELEKR
BIPRER. BT ARRE CE KB BRI RS, BRI NG RS R ERT B R
B MEIAR E i, RETRE LSRR AT S, o2 W sSE AL M RR R BAR A R BOR 12 T R

BE IS 7R ISE (augmented reality) 5358 HL (augmented virtuality) Y, JFa] 78 H 3
fit B RBPEFE (tele-presence) FIISZ TN % (diminished reality) Z5EH A, TR-& I S2 R IMIELE R
TCRR ISk B2 AL, I 2L 4 5 ISt Rl &, BON 2 IR ILSERRL-E, a0tk B BT & AT
f*) Holoportation; 5t 2K ILSC i st AR BE . AEIX R b, S S o, S i 8 SRR
POk, I 2 AR Bl S ISR R G, SRS ISR TR & B T I S B R AL, SEIR S 2
DRI, R SCRE v DO R 8 1 N 2.

TR LS ISR 5 U 02 K B, Herb R AU 70 00 O T P 5 RE UL B SRR IBR S, R eI S P 7 T
A ZE: B A E S 20, DAANS B AR EH. T 2P EMHE R 5 T Bi
BRA I, DRI, 583 0 R4 A S G 2 A 5 N R BRI Y AR T T R SR, e SRR
TEG 2 PR A EIEE AR, SR AtAbr . AR R AT R AN AN B, DR, S R A
AT AL JNEE ST AH [R) ) AN e, S ) B ARAT AT, TE RO BRAE L WA, R IA RS
XA RIS H AR IO W 2. TR ILSEZE H) % 5 2% 22 A8 B3 Stk S AT SERASERL, DR sk
HH SRR AS B o JE S TRIAE ), BT AN ) A2 5 B S R JULH: 5755 I St SRR TR 6 RN, — 3 IO AH L
SO, SR, SAT AU S S LSt ARy — 1A, fEROR P RG T 2 Pk, ANBCER IR AT R ARAT
9, BT B PIISEH S A SRR L MR E R HAE X, ARG S AT BN S . DR,
TRE IS BB Z R, NSNS tHENLETE 2 SRR BT MRS AR
AU SR, TR B TRE IS SIS A R R, A R OR Bz S 0.

TRE L SEH AR R A S IS R TR & BoR, ISR Tt ENVEER A, A
SR 0 T RN AE i BT H AL TR A I SE AR N2 AR ORI ISt 5 R A ARk . b, i g
SLREUM S I SEH U2 TR IR R, PR AN SR S 2 R AU 5. TR B SRR Hh BT O i R AU
FATUAFE RN, AR RS A R &, SISet FOngrn &, (R RATT LIE I RE
FETEM R, AR A (B LR ) SIS, 28, THENLE SRR RS S AMAE T X g = E &
RESJ, ICAE T XHE SR8 . B B AT 2RI RE 7). 15 RERSERIAC, 5 R A B ME 2 i
I NP REs E A TG ], £ 720 AR SR IR, SR e 2R 1E ST, AR TR A
AR . RGBSR T DATESARE /T I Bl H S A P S8R W45 A 7w DLE B2
AT R, B NSRRI R B Hds s U= 1.

TREILSEROR M T T 7R A S ISt A, BE RS 2 U SE AR SRR, 75 B SR Sy
R SCRE. RIS BOAR A S — MO 1] RS X R 4UL SR, — R 3 DL St A B el
ANTL WAL XLt SR AL B, Rl s Bl RoR. REAUL I SRR 35 — A o] @ R L 52 8 o
5 RSO S 2 (R, 5 R UR BB RILEOR; 3 =AU AR 5 N R AT — B AT HL
FAR, BPERANAR IR, BG5S A R UL SE R R B BR At B, 38 75 B ISt 575 i 40 1 57k

1738



REME ERERY B 466 F 124

AT, I BURGNE e A R B RIS B, MR FSC A R HdE, AT HdE o0 H RS SO AT,
FORATWNL. PRIE, FATRREBUSEH R SCR G208 3 ANEE: (1) BSEE R A ERSE B,
IS LI, 23h%%; (2) A A 2R RN RS, AT NIRRT ; (3)
HESE LS AR RE BT RS

2 T ERIESCRR S

TR A B SE B fiE SE 77 (] A FLER AN RIZZ B | T ISR [ AE B E A & 7 = ZERR Q7 1],
A T IXASERFRY LA e M DRIs sl S M IS B 2 S (RS PR, 75
AAZ RS TR R, 7 TR SO AN [R] 0 7 (] R B L 238 A bR R WU ) 48— B AR 2R T, fELE
SLfit b, B A IR B IS 5, A O S A (R A AR R ACR, R AC B SR AR | ST VRS,
A VIRIBE) KA AR

2.1 IHEWE

Yy R e R RIS 53 R DS R SRS REROR, — s =4 B St R A 2 Mo
BUSE (AR — R AT AT, f2 AR BB E Ik fe, B Maya, 3D Max %
MHRAFATIER AL BRI 52 510 5 B AR KBSt 5 R i 37 AR R UL 5 SRR T LA A R A B, T
VE QAR 2B RCR, 2 LS e M TR, ARG AR Rk, 52 e R i A
BUSES &, SO KA B 283 U R 2l 5 B ORI PR . 335 5 I SE AR DU 1K P [ 3 5 B
S b S RS [ R, ST ST DB B, DR A A ek B S SR R B R AR,
TREMSEM S A 6] ERARE, 9 7R R B R, SRR RA S EAAT N, §1
a: BRAATREAEE B E L AT AT RS, AN K EA R ER Ry R, Uit R A 53 e
FAZH PR LTS, fEAR IR R R B ARRESR

FERG IS E N BRI R BN =, V2R BN, R EEN T ETRAM
i, — Mo ESh MBI, — AR Eh A LT E . S AU E R B R T A
Jrifs, TIRHEVCACIE OB ARAIR, 5 5E LTI R AR, LM, R 2 R B R E R, JFA2 1
THRHER REVE. BOHRMOCR TlbrER HE TR, AT EE T ARG E & E, JEA
BiERE, (BRI TR IR, B nxE DR @t AR BT AR, BRI, fE XM EdE R A
REH, —BCRAEOEHM. FRBEmh TR, SOy BRI B E 5. AR,
PR — R LB SR B A, R R MR S R AR &, (HH R 2 0 A R
FRFBARE R ER, JF H i TOURR B RRE, TR BR0E R X, A e k. Kk, b
PSR OCRI Y 5 = BE 2 R LATRAR, A A NEEE, JUTAR B ARG AR 2 Z4b
REFR B, FHCREHE A BLISEN, HIILR 25 MR, B R SOEH A B S0k, #in
PA RIS 3 S A B B ) LA R B S B0 45 VR DN R R Hedle S R 20 A 2% A, 7T
PAFEA T-4b 78 8t O 1F N sk R B i b 3 (450, Hrh 225300k [5]) fIIEl 1 R 7 BRA E R IEEH
RO R R SE, RV IR RAE R AR ORTE R EAAE SR ISk, (B ROV RR R (8] = 4EfR
RAFPARACLYE, S 2 R AR AP RIERS 7 E R 213K, e B A BT IR

o B @ R YRR e — R BB AR, SRR A PRI . R RS
SRCIER G g, DRIUE s 2 MR R R R B34, DR SR A =4 A, Oy 7 EL

1739



MrEmas: BEBIEPRESME S5 AU Bz

R =LAER, A B3 STV AL A i BRI = 4B R A R o s = T AL BRI, 5
BOHLE NRIATShRE ST ERUR LT B EI AT RE ST, FENL a8 A TE#AE TRl iCRE =41k
REHPENFEN, AW R = 8RR SR, AT ET PRRETRAE, JERBGENLE
N HAHERS, @R AR, SCBURI B s34, JFaeus i s S 7 205 ldasi, 3¢
Bk [6] FOIE 1 & HHLER A Pro FAHHERHLN R 28 = HEBER (7451

Bl A e R A, A AE RS FIR . Xt S s Add, R Emda s &
=HEVIRI L BT Bl MR AR S A R R, B GENL g AN AT AR, R E
HIPA YT, NI SE SO IR I Se BT 4. X0 TR B se BV 2 AR BB . i R AN G
RSN, TR R A R A et DRI es@ ) LT 2 AT 5 3%, 7 A2 U 20 BT 2R e B A
WLVERPp A, R TLTE R E 8 O il SCek (6] I 1 2L 7 Kineet SRARRIE N FH
m HE R R, AFEFE GRS TARYE. b SRR ER R A TR R EAKH Kinect, f
BHEEFVEEZA P R, (HREETI TS oS 5 =&, AsERrarEg [
TR T UL R A BAT R, Wk [7] I 1L R, HAME B AN FME RS AL
F, AR BRSSO SAEEEE, @ T RN JE, [T DURSE R
YO B £ RS — 4R, (AR R A AR B R =47 L ROV FTRE.

Yy @SSR E RS TS EE N H o, BRI E 2 BUNER. |’
EISE AT R TR, [EAWMS E AR RN RBRENEVICR, KRR
EELAY. LS R RERISIN, I X F LA, MRS SRR A E A SO AT RE, T 5] 5
THHIBT LTI,

2.2 IHEFM

Yy AR IR S BUSE AP AR BB — I, B R R E R 2 (8] 5 BLSE (R 2 AL AS R AR SR i S
KA. AETURFVEMIL A, A7 A TBUSEE A, 7 BRI P RS T R4, A BEuulEe
F IR RS, BT EARE NS LIRS, ERGISEMET, MEF N LEES
PREFEONEE. N 7RSSR TR, K R a3 O BRER E L mfs [ o MR HE 2 HE 5 2 A] — Bk
DREE, BB v 2 R A A 10 [F) RN AE L SE 7S 7] —#E. HTC Vive 5 Hololens BIAHAE KA, #5736
6 REA B SC R SR I S Sk 2 4E € 70 7 L2 LU A RIBIR, REAERFIRIAME P 3RAT R I VTR IR
. HATHY BRI L T X R S AN IR R 4.

Yy MR AR BA BREERIBOR, H AT LB DI T — AR A0t . SRR Il BT 45
e EFE AR, — B RIS B AR S o 2, WAL & on AR 5, Hok A
(€ 775 20— BRI B 7 20E A7, T i T 0 BRI R SR B SR S sh 2 40 Ttk fefit
TR EEREE, K, (8 5mLse i) iR L& T U@ AT R LB, XA SR8 St sy —
AR R RS, I B RS BRI ERE AR . 2 TR S HROR MIB R P T R AL fl =4k
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WSRO R R E A USSR R, RS B e S PSSR R, I
BUSEZS[R] (e REIAGE, P B s, A 5 RAE ), 55, BRI, EIRGBLSE P, &2 A Wi
PRI A S B A (R B OCR, PRIF RSk 3 2 (MRS AE. AR b, wT BLR BLSE 56
HI LTS R4 YERR SRS B 2 R R BRI mT ML S [8]; R SE SR & BOR, 2 e A AE
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3.2 RBRAUSIIMEPHRE

NEGUEYEE R BN T RAAE BRI, IR GBS A, i@ S
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ez EiE.
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Abstract Recent rapid developments in mixed reality and virtual reality have attracted worldwide attention.
This technology has prospective uses in education, medicine, video games and other fields. Mixed reality is the
composite of a virtual world and the real world, typically with virtual objects incorporated into a view-dependent
visual scene. A wearable head-mounted display provides a basic tool for immersion in mixed reality scenes, and a
computer provides virtual scenes that coordinate with the real world. The composition of virtual and real scenes
is essentially the inter-embedding of different temporal and spatial scenes, and depends on interactions with spa-
tial geometry and illumination of the environment, namely geometrical consistency and illumination consistency.
In the sociological sense, the composition must also follow the law of human sociology and psychology, that is,
behavioral consistency. Mixed reality provides a natural and intuitive interface between users and real and virtual
worlds. Mixed reality, through the understanding of human action and behavior, intuitively connects the virtual
and real world. Humans can understand the world through the observation of the composition of the virtual
and real scenes, and immediately influence the virtual world through natural interaction, receiving intelligent
feedback from the computer. Thus, immersive interaction and deep interaction between humans and computers
can be realized. Technological improvements from non-wearable to wearable devices have allowed mixed reality
to gain immersion; in advancing from static scenes to dynamic scenes, mixed reality gained social attributes; and
progressing from specific virtual scenes to semantic analysis and visualization of big data, mixed reality becomes
a platform for the integration of human and computer intelligence.

Keywords mixed reality, composition of virtual-real worlds, social composition, intelligence composition
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