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Abstract

Abstract

Planetarium is one kind of astronomical phenomena demonstrate place for
astronomical science and education, usually built in the planetarium, museum of
science and technology and the primary and secondary schools. Planetariums in
domestic reach the leading level in the worldwith large number , but overall showed
polarization, most of the planetariums is still using the first generation of dumbbell
style optical planetarium, and a few planetariums installed expensive digital
planetarium systems. The digital planetarium is expensive, and lack of interaction.
The whole digital planetarium needs to popularize and improve the interaction. The
main contents of this paper are as follows:

Firstlyy, WWT is chosed for the base of building a digital planetarium
systemcompare after comparing all kinds of astronomical software, and the analysis
and improvement are made for WWT ,the hanization ,supporting of multi kinds of
interactive terminalsand the analyticalof performance is achieved, Finally
theinteractive digital planetarium system based in astronomical software WWT is
built after makinga comparison and analysis of centralized and distribute
characteristics.

Secondly, the DLP technology is selected as planetariumprojector technology
type after compare, the selection principle of kinds of projector parameters in the
special environment of planetarium is gaved. A method of planetarium multi
projection design is proposed, the method mainly includes calculation and simulation
parts, projection aided designtool based onprogram ProjDesign completed the
simulation and correction, and put forward a variety of planetarium projection scheme
design and analysis based on the method. Finally, the method of projection design and
the realization of multi projector mosaic are verified by experiments.

Thirdly, a method of the seating area design in planetarium is proposed, this
method madethe experience of audience into five categories, make mathematical
models, and then arrange the five models based on the proportion to a comprehensive
model.Some analyses are done for better range of seating based on the model and a
partial angle is introduced for designing the fixed seating area and the rotation seating
area. A seat is designed for planetarium with providing a large vertical view, the seat

can provide the audience a greater elevation to watch the showcomfortably.
-1-
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Fourthly, a real-time rendering system of sky in interactive digital planetarium is
designed. The system contains astronomical data acquisition, data transmission,
astronomical telescope control and synchronization, and make full use of the
observatory resources to achieve the real sky data in real-time synchronization for
interactive digital planetarium.

Finally, according to the related problems encountered in the project design and
engineering practice, kinds of practical solutions is proposed, including the screen

correction, projector fixed, acoustic processing, compatible design.

Key words: World-Wide telescope, projection, seating,astronomical live
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Fig.1-1 Dumbbell Planetarium
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Fig.1-2 Single globe Planetarium
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Fig.1-3 Digital Planetarium
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Fig.2-4 Stellarium screenshot
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Fig.2-7 Visualization of pulsar
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Fig.2-8 Fits file displays in WWT
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Fig.2-9 Interaction in WWT solar system model
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Fig.1-10 Interactive device terminal
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Fig.2-11 Screenshot of tour production in WWT
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Fig.2-12 Mutil-channel system hardware structure
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Fig.2-13 Digital system experiment hardware
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Fig.3-2 Projected top down sketch map Fig.3-3 Projected side view sketch map
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Fig.3-4 Layered projection
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Fig.3-5 Relationship between projection area and projection width
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Fig.3-6 Radius of the i layer in the sphere  Fig.3-7 Projection distance PD of bottom in the i layer

W K 36, DY=2DZ=2cos ( ~ZDO ) R=2cos ( DOX ) R
=2Rcos(4*(i-1)*(1-z)*arctan(1/2xy))

& 3-7, DP=D*cos(«DPX)=D*cos((i-1)*(1-z)*2arctan(1/2xy)).

R(i)=2Rcos(4*(i-1)*(1-z)*arctan(1/2xy));
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Fig.3-8 Top level projection
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Fig.3-9 Top projection coverage
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Fig.3-10 Tool design principle
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Fig.3-11 Tool design process
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Fig.3-12 Projection light path aided design tool screenshot

B ESHE BBETE T B R A OpenGL 4ifE, N7 AR, Wity 2 BRE
AN, KT A 1010 A%, DY — BRI 70 % 16 <16 #Bon. SRS U FER
AN Fov. Aspect. X. Y. Z. 0. A, IEHEMA. SRS X IR
Fe DT AT, B XIS AR . 463N bR A B ] DU SR R R A, TR
AT DU ALY HEAT TBORFNGR /N

TERRT 2 B PHE AT RO R b, SO B s T RAER R, —75

-35-



T Ik K TAME+ 429k T

T BT AT IR AR, RBAN R, B IES . Gl B2 L5 e
ARZET T BEAGER . SO B, Bk e a%E M.

3.3.1 PSS EAIA R, IO AE, Tt SR, Wit
THSL DU i e Bk N EEAS RN, AR JR SR BU I RE R, O TR e, —
JE M S XL B, SINBMAL, UBECLIL . BNk kA A5k
N ST BOH IS T 5 B /A B A S K

3.3.2: WFERIH SIS, M7 ZRMEBANLML, FHPESRSHIRE,
N T BE—BIAE, FTEAT U R Oy T AT R B I, A S
5T TR . Br 1A DA vE St SRS RBEAT IAIESL, 3BT BAXY
B SO AT R 2 1L . PUAEE b P8t SR, RSSO RS
W4 R b, SALESHERM T AR B, SRR TR, S ROACRIRA B &
FERRSE 7RI EE AL . A7 B SR B 1L, BSOS A B2 i b 2006 2
PMEIE o £ TR RIS P e 0 28 2 B BOR BITURACR & it 25 B AX
HIZFALESH Xy z (BREREIERONE R HIARIR R ) S S A 222 H AN
AR A . X EESHON TR 2R 10 22 8] 5 K BOHHR AR 56 Bt CE K

AV 3-1 Fos

4ttt EMER
HEEL B

"

it 5itE

L Ziob AP 1S i
RUEAEEE

fEENREE

[ BERERPASE. 2 HE ]

FRPUNE. AEEY

K 3-1 B
Fig.3-1 Projection design process
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Fig.3-13 General projector projection
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Fig.3-14 Effective projection area of projector
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Fig.3-15 The design scheme of single projector with fisheye  Fig.3-16 Integrated design
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Fig.3-17 Super high resolution projection scheme design
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P 3-18 i Bh B JRoni wy r R By S vt

Fig.3-18 Super high resolution projection scheme design in aided design tool
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Fig.3-19 4+1 Schematic diagram of the central projection
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Fig.3-20 4+1 Projection integrated cabinet design
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Fig.3-21 Planetarium diameter distribution in our country
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a) 4+1 #5 b) 4+2 5%

c) 5+2 #5
K] 3-22 F R GUT HR U R T

Fig.3-22Several typical medium-sized planetarium projection design
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Tab.3-1 Parameters of projector
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a)ilT 5t b)iz 5
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Fig.3-23 Experimental equipment
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IE CEAMAR LTS, P, Wk 3-24.
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a) LRI b) XL AL IE C) =IRZIE
Kl 3-24 KB TR
Fig.3-24 Correction procedure

K 3-25 B RHF R RJTH feoR
Fig.3-25 Interactive digital planetarium prototypedisplay
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Fig.6-6 KVVM for the six channel digital planetarium transformation
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