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G. i “fR47”  (Save) o BRINRAFHILIEN “ C:\ FWISCEY” , fRATEA
B SCAF AR LA A7 &

®. AR AR L) X7 RN, kR YR (Yes) LBUFIAIRAER
PHIX AN 0

Tw:

o BUIRIAMEAREHIE 35 N WRARINE AR T 35 NFERF,
WWT Kt B shis/ MRET 75 LR R SER AR . W R bn @l kK, PLE T/
PIFARNY B ICV s A E b A, A ASRE s B 7K A B 5 3R 0R

o WIERARESINMIZIAT B % H K%, DLE TARLE R — N HAR H A58 2R H
K, IAARTEERNLIT 7 L7 sh 2 AR B G L1 Ao
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3.2 AL A s Im—A 158

KT B RS I 22 N R, ONZIT RN AN 15 AN AR AL,
VARG IZLIT AN A 8, ey “OR7E” (Save) .

3.3 FEAIT R & InSC#

@©. LT R R B “SCR” (Text) % S

@. fEX A YA (Text Editor) H, IRFFARARERFZAREDT, NI,
NG B UARYm AR AEHER ) “LRAE” (Save) o TEARmLT “IRAF”
(Save) ZJ&, XAKULTFME A0, BaREMSF.

@. ¥ AR BN URAEE AL E

Tw:

o TEARTRESCAATIIA BEIZ P E8E (Enter) SEILCAHRAT .

o CEITHEHIAGECAR A TF R SRR RN

o HHPEHEZT R ERSOR, B <At/ ANEBE”  (Color/Opacity) ik
TN T 252 SCAS I B A I B

o TESCARYmAERAS R R, 78 TR U g B AT AR T =
WRIRIE— DN A AR BN SCAR, AAIXASTIREIR LA .

3.4 FELIIT A FEIMFAR

O. 7)1 T i, s “FAR”  ( Shape ) , ZRJEIEFE—ATER, #lan
¥ ( Ring ) -

@. BT R RNZ)AT i EARAR B e A B

R

o TEMZIT iR 2 5, ARA] LB S ARk R E TN, FfiE
SO R AVAS B b ki< S AN N N D g = L3

o JHEITAREREZT F ERTIR, ERC B/ ANFEHE” (Color/Opacity) ,
P B e LB NEHE G HORSCE TR, Bl sE il .

3.5 FELIT A F eI Fr

. BT FrEt T, gy “BF” (Picture) , SRS NIEAIRAEZE R E F .

@. fAHEE, ARESE “4THF”  (Open) -

@. F B He R B 2047 B EARAE R AL E .

R

o SRR TLLRASFP: JPG. PNG. TIF. TIFF. FITS. FIT.

o BRI FEIEEE R KN

o JEAERELT R LB R, R Bt/ ANEE” (Color/Opacity)
Sk 5% ) ) R 35 B
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3.6 WERNME

. i, TR GE NI BT T I AL
@. AR LIT B, & R e IRTREALE”  (Set Start Camera
Position) &
®). B BT A R AL B .
@. AR LT F, kR R e R E”  (Set End Camera
Position) -
Tw:
WUERARAR R AE LI KT P 120 30 1) 380 ) A 25 Bl s R B0, IR A0 B — B
ANE N 25 8RR B — KRBT 2047 Fr e

3.7 WELINT F #EBCEE

©. FELT 48 B TR “00:10. 07 AbBads—ik, WL E TNk, 6
FRIFUE I -
@. BEIRLINT A FECES RV BRI 10 o 75 BpRmoms B, mlt sk [a) B A
ko JDBTE] . TR B ROOE AL, g ) TSk, e A
@. BUUFAIE N A G, A R TT Bt —IR, L0 BB ik
B[] A2 20
R
Ead—kE CF) gk, BAEEEmM GRb) 1R REIKLIAT A B (AR 4
21T R TN B TR E

3.8 QIE—A g5z &

B B Ak KIAT F B AR A AR . S — 5K LT A 4 DR
SR REAS WWT I8 % 2% T T A0 ) 98 i T AR b AR DT o B — 5K X0AT v I 4
W K S 7 B Ui R S A A T, R EIAIE B -

@. HEFLFHOK 45 /NI AL R B oR £04T B (B 18 3 1 55— 3k 000 A

BRI A

@. AT ZIT B, B M 4ag &7 (Capture New Thumbnail) .
R

PREEH 28—k 20T B AE NAREEAS LT IS (Overview) , 2RJETESE ik
2T R EFFAR VRIS IXFER TR, B —akZIAT i 4 i B BE A 2 e Ui iR
T2, (A SOB S0 GA W A 18 5 A 1 5 R

39 WERE BREBEL

@. RGN —ASFZIT A2 e, fdi2flf “EE” i “BHE7 . &
TFE TN Ebrss “R2” .
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@. fEE R, EERE A A .
. LT Frifith, s “OR4FE” (Save)

3.10 HUEHM. B EIAAL ERIBcE

PREEFEHIIE L) AT H . B RIAALE . SO — AN A R LT A
BT HEBWZT FE, XATIRE& 28I,
O. fEAREEE—ANF 2T 2 Ja, sl “EBxR” (View) 5%, H
s Sk B4 1T H BAF A
@. 7E “HH#/BE”  (Date/Time) EIUHAR A, F#H ko2 H BAFEE], 48
Ja s N
®). M@ EAs, ke BRI HE. NRIMZIT R, A, 7R
“Ehag HEH. BfEFIAE”  (Track Date/Time/Location) o
@. AR LT R, Fad “WERSEIGAIE”  (Set Start Camera
Position) ” .
®. 1£ “HIA/ ka7 defemmah, R Lo HHA R, oA R
(Apply) o
KM “CH /A R, AT “OK”
Tw:
I R B BB /N AT EIFR AT U RS F /s 18] e 45 1 A 1
JE o

3.11 E CHIX R K EK

PRFIZIT R RS IIR . SCARFE Fisy, AR, SR EFE “$23)
BiM” (Send to Front) . “i%%|j5MH” (Send to Back) . “4EHi7r” (Send
Forward) B% “ff)5i%” (Send Backward ) .

TR

AR ETR . SCRBE R, R CEit/ AERE”, HAEET,

N B 8 29 bl ok el A L e A B

3.12 AKIIT A& RERE S &

PRAE L3 8 5 SR ECE B WWT ] DU 1938558 5 o« 308 W RARE — A
SREITFENUAERZE 7, B AT PR B 2R A

TELIIT Rt , s “ &R (Music) B¢ “HEANE” (Voiceovers) , %A
Je D R AR R

RN —ANESNE, R E AN S BRI ZZ R, DL SR S M
HgmE A, BRI SE AL, B0E A MP3 SRid R mi A . DL T
R E VLRI LR S
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@. #idy “IFah”  (Start) &4, & “PrEFEF” (A1l Programs) ,
¥m “Mi”  (Accessories) , FEETRIN “#RYR”  (Entertainment) ,
IR “5£35 M7 (Sound Recorder) .

@. fE S WA IEMES, pdi “FFaA3E” (Start Recording) , RHIMRH]
AE, WEHRT “4RxE”  (Stop Recording)

®. fERAFE N (Save As) SPUEHEH, NARBSRHEHA—N AT, &EF Windows
Media Audio #%3\ , ZR/EIRAEICHF.

TR
o TERHZHTEBIREEFRRINAES Tk, XESEREATE ML,
o JEERE—IRZIAT B 2R TR AUCECAR B R & K

3.13 WEBHE

O. FEARAZIT Fsi—AN A2 J5, ARt soR, EH “Hyperlink” o
@. HEl “YuiEiBaEse” MIEHERS, 78 “NRL” &5 N IhE, R PHE RS G
PR i HRE” S
TR
TER AR EEZ SO TEAR B BIBHL AN — m B el iS5, #R50N ge
L 2N AN N SR ceki

3.14 BE — MK

. FEARAE—DNHLIT 2 )5, ST “SBn” (View) 2, B
I E SRS IR) o ol i Sk B 2 A AT A

@. TR “BRE” (Explore) #%, iy “gl” Fo— Ak, Hiln
KFHZA/XKPFH (Solar System/Sun) o

TR

o WERARBANWKIH, IAERBEIRERIER T 2R KERMERXANE
HEHE, ST E (Settings) Ap2%, 1A PH 35600 b Ak £ 8
N FH B2

o AFIHEBEE—DUIMER, TEBRIHIWIHMFHENTI—ANEE G,
IR 5 B S B Tr) — AN AN [R] ) 22 R A 3 22 R ) — Rl 7 v

3.15 K MBI EIFA—IEBIF

TELINT s B B A 4, IR BRAE M Z)AT F JE & FFi2 0 (Merge Tour after
slides+) , R JEfE UM AR BIREE A e, e, BVnD N —/MgiEs
HANZLIT R Z)E-

TR

G DhRE R B BN A 2 5 — MBI — kLT R 2 )5, I EEE

A T LA LT o
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4WWT & ROIFIEHREZ QAR

E R G ERGIETR i AR NS JS, 18 TP ANE R 5832 AT LK
5 O v TR o AN T2 DL R AR A R SOk B R KRB & e A L R
O B . XL ] FORYE T T TH . — T2 E AR AEREL R A
IR BN PR, ABRAFATERAE: 59— 7 2 O AE B R 1T H 3
(1) “BAL7, FBUSTE R wHEL, 2R, s HEER I X 2 e,
PATTHIE BRI e B 1E N B — AN B = 12 R FE AR TRATTAE AT WWT el #
20 1) &, AR ) AR R0, A — e 1, ERE S, KK
INEIXEER TS, BARE R, (HRESLPRERERES, @FE N T — A/
B, BAVRASIE TR BRI A RS )y, 2 URERRA T . A BAREER IR
A Sk R PRl 2] () 5 ME AN R R T AT 4 T R i«
http://bbs. astron. ac. cn/forum=72-1. html

U WA 1] AR RLIAT A B mscs. BASE?

(S ] IR 2 NER IR R, AU NIREET & 1 — N T LT A i
183, WAL s IS BB R ABERAN R, BRI A G — S 200 s
PTEL AT AR R T2 AR IR B — /Mg i, TE R ERIAR s 1 “i
IN—5KZIAT Fr” (Add New Slide) o WA “USIN—35KLIATH” &5 “ play 7
FZAHAER S — A% H AR By “OIN—5KR2T /7 AR 1,
HUBEEZIIT el in s B TRIRSEEE 1. Wi 1 .

8 Nicrosoft World¥ide Telescop

R

o Add Mew Slide
A
00

B 1 LT B2 B

(% LR 2] o] SERS Gt 3t 5 B[R] 2

[ SexEfiE: ] Al O 2008 s de e i BN 7 i B = (BCR =)l DA
CERAD ) 1 AP BRI 18] o AR SRS AN 1 LN B], ) DA o it ] B AR /N X ek,
NG SBHCT . BRI IE A By, Bl SRR, B SRR, 4
K2 e
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[UF R RE 3] i imERE?

CBEXEMRE ] X — ORI 75 2265 BB 3 4h— 8. Microsoft
Word. [ADAFE WWT FRASEAIRINEARTHITIRE. EHl word HamEIF I ZAR T,
PRGN 22 WWT 983 & H R RIA] . 4l 3 Fs

=gcs el ) FIRSEE WA AT W)
w .=
’tmgsoﬁ |H]_|1!15;llm Kinosoftp =2 1 -

K3 WAZARFE

U LA AR 4 anfey i — B s B & AR B B AR I F TP e SR IR I ?

CSEMERRE Y AEUS N 1 7 B I LDHT e et B B oo g, ade P 2 L00T 7 7 Ie T3,
BN ZEAR S B ) e Ao IR S B “M7 F e —SRA N 17 75 & i it o i
BRI ELINT Fr8RsE =N — 9K ELIT Ao

EiRRA— R ER 2R R LT 7 s, BOYIR ELAT A3 30y
o2 B, RS R B 2 BRI R KK R 3R A R e 2B B R —
SRELIUT Ao

U JLIE R 5] G k42 JUKRKTAT S F At R — 2 ?

(SRR ] 12 AR A —3CA, WRAEARZIT A 8l A A
FES—IRZIAT P BB, HEh B AR RN, RS ARG 5 2 )5 T 4]
ST e FERTHEIZIT Rl LB R A E . (H R AR ST A A IS T Lok
ZIKT Fr AN R SCAS (BRI INERS — B, AR A Fa BN ER — N SOARRT, fE30K
RO BEEAE B B AR NI o A2 DUR IR ISR, A sl BRI AT T
A e A E S WWT B1F, WSCAR SR R BT W IR E, BRI R L
R, ERGHE I EIR D IRIEAT .

ERRA— R F SR AR — DT o IESER M I, 25— SO
BUALE SR — 2T AL B, 55 A SCRIALE N BENLI . BT BLR
B RIMAE R AL E, & EIRIRE . S AN ARG SO BB R I, R EAE
JRAERTERAE, BOURSIGRIRE AR R, e B AL E LB .

U LA 6] anfik B A FELIT A b IR 3. A EROR?

[SEMEfRE ] Dy 1 I8 SN s A Bhlek, BRATTHH A BN INIK SO A B Ay 245 12
REREE 225 Aok, i AR — AR BOR I BRI .
@©  AEZT R smA AR, RS, KNAALE R BARRE, ELIHT
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Frigams B b g, iy “BOETHR B AL WilE 4 FR .

=i

E2p]

=5l

#ls

e 122

BASFOI R
EEEUEEROTE
EO REEEFEE

B
Bzt sy e

BEEaEHE

O R

BE MR R (F—ROTR)
AT RRE

hERR/ AR/ S

Animation Tween Type

B4 BeITEREAE

@ FERM LA, SdiR/E—ADIET “Animate (ZhED 7, EH R
IR 2 Wos—A “ v 7. WKl 5 Fir.
B

=5l

A0

i 3

EEEIE

b=t I=1E1)

k1]

==

e/ AEEE
ioaEE
HEERIEOT R CoaEs)
SHE]

FEOnZIET N
FEER

Animation Tween Type »

Etx

&5 i “ZhE”
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@ LT Frdens A EARNEA =AY, BERaNrRwE . mE

6 Fr7s o

& Microsoft wordwide Telescope

K6 BHhA=f

@ R EEE RN CAIRGE T SRR, IR R4 & by

AfE, Ry “BOEAREECAE” o WA T .

ffe:

BASOT R
EERUESHOTR
BT REEEHER

SlEEaT e

E=ailoy

BE MO R (F—SROTR)
BALITRARE
HEBR/EEAER

Animation Tween Type

B7 BEGHREMAME

B
E]]

-t l...
.,
.,
..
-

+ &
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ERRER— R =0 REE, M HSDRR) T AEmE . IR <&
BUARSCHCR, BRI BORRCR  SERRAR /NI RR . “Animate” IX— D
ERERIMS B S0 IREFETT R sl CRAE BT RRR . 4878, 2Rk
MAERERR . TR RS, fER S SRS REL T, ZikE R
SARXA B R —E, SlfEEsid e S H I RE, IR

U WA R 7] ik sl iy S e R AL B F U LAD 2

[SEXEME]) v =) T kB P EE RS A8 HE—ER3Ie
TAFEHEREL, HEANEERIEPNE. BHIEXFEIEE, IRBEERM
BT LD, B AN sl . BARERAE RS, 7RS0T i i 4ems B
AR, EEEERIZIT ARSI E “Duplicate Slide at End Position”s
AR AT P s (] B AT

(% iR & 81 fnfe i kR O KT BT EUR B L ?

(SR ] el An “BZ” 68, % “EBRZ7 TH “BIE” mii v
HE, Hiaell RN k. FRIEE A B R Ry S il e sE Y=
PRIHR” PILRETHBRERN . 1T EPT SRR N2

EiERA——reEi P ERT — 5K LT &L, N — KL B R AR
B, SAURIERT—iK LI iz Db DRI R &Lk, A “Add New Slide”s
XA — 5K LI P i N . e R R B

O LI 91 tnfa e 225 rh IR 2

[SEEMAE] 09 17N B RERIISLARRCR,, fEFRIA “Sky” AT LAAS IR TE Al
o By BV “WoR” SH. g “OREMHE 7, BTN THES HE A
“V MR RS

EiRmaA— AR “Sky "IN A GEH IS, HETR A S HBLRR .

(& LAZ&E10)] I RBANFMERLZFZHRER. Ex. BER?

[ 52 I0F T SR MG PE HR B R A NGC B R 1IN RIS TE WWT IR 5 3
MERE . BV WT RS RINEE. B B0 “HR” 8, AR
HEr 2K 1M H WWT SCHReBofi A4k . flnda A M9, ZimgERR 7 EosH M9, 185
N T MI1 B M99 PR AR . WK 8 Fis.
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& Microsoft Worldwide Telescope

K8 HWRINEE

UF LA 11] Mg i B 2P EBENRIER?

[ E ] J EEiRE DR ITRN RN 3K. AR, Ra. BEMRGER
MBHL WK 9 Pos. MREERARR Z 2, AT DMERI P S S2 3. £E WNT o ]
17 “Sky” HI “SolarSystem” WFffRHMT, A HI “FEFEERE. &
ARAERIER T 20T 7 000y, BRI, S 25 Enda il
AR EEIE AT, AR E R e, R EE N A CRR” R
PSP “BoR TR,

5 y
FHVirgo

Satum

ot =

K9 JFEHEERS

& WA AR 12 dnfr N WwWT BE3REUEE ?

[SEAEARE ] 725 f 5 HBL —Hedams &l b, Faifr i, 2 Dl
N BRI S B &l 10 fon. £F RS Eras P A B R
PRI
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EfR: Venus

| sEpssE®
SESDSES ;
EEHIDSS FITSEEE

| “ 10 FREER

C% LA AR 131 AT IT BI& 3 A Redm s ?

[SEMEfRE ] AR RE. — M2 3TITIRE “ Sl 7 = sl,
XASEAREMB A o o3 — Rl AT REE FH P I8 X8 i SO R AR TR, X RO R g
It R BRI 1E DRE, | RIE 2R BGE i JE 1 o 5 AR Ty, A 0 “ 4R
R0 —~80 7 MR

(& WA 14 G a] ve AR 16 T VR L AR 400 2

[ SEXERRE ) 18V FH AL T — K LT R 2 il =i h i e, &
FCYHTM A B 55k LT R B g R AL BEANE . WS —5R 40T B, BT
IaTR AL BRI INZINT 2 R NS o IS AAEFE TR fige, AT — 3K ZJAT
FREIGE, WT 2 A 3) FHREER R ) 2 L1 e 7, X —id g
FAEVRELE . FrUAEAEH WWT A2, mf DAFERT — 9K &04T b A e, %

“Duplicate Slide at End Position” (ZEZEWRN EIRIN—IKZ)IT R, wnth—
K, IINRE—5RZIT R SET— kS R A B e A —E

EERIA— N —R&T i B ML A “Add New Slide” B, 1
TRAFTZINT e R A B 35 RIREVIRIL, TSR B Pk ZJ4T F IR 45 R 3%
oL B AT IR TR AL E

[F JLiE R 15] AT, BAHRE “Sky” HIEM?

[SEAEAEZ ] $TTT WIT | Mars 4 R & H B4R “Planet (4T
)7 “Panorama (£=5) 7 “SolarSystem CKFHZR) 7, ¥
HHIETE WA R 5 kB R HRERBIMER. B EiEN,
FENHE AR “WorldWide Telescope ” Bl#n, JBah WWT &4

IR R AR DR 1 R

I AP gET, Tk i, KRS, JTokilsikd, mh
W OANHHRB % R EEDRE.
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~ ABEHEAMU. Gif MR, BA . SCRZEARA S

~ T EA AR E AN LT, B E AR e

v BCEBNE R, PR H 3T R A .
v AFER R, Hg e XA, 2R MMEA .
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5. fillfE WWT &7 SLB =

[—1 K&

N, BATEL KR AL R BT HIE AN ST LT A WWT 8

= B

[

Bob, AR, BRI AT LT AR W ERR.

122 00T B R R SISk S

FTFWorldfiideTelescope
Fh1E® ( #ERD D
¥orld¥ide Telescope £ 01

IE

SRIG, WWT 2ot @0 m it ” XMHGHE. 7E “WRiFE It WUHET, /R0
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T AR AR, HEWONARL T, ATCA, AR RT LR LUR I (3 ) I ik ik
TEIne WBAA Mars Jyigiipbrill, BEAT—AMRAR IR, ARSIk
Y, midr CANBEMGRT L RS R AEE ER, S AR, S C i
SE 7 G, IXFE, N4y Mars (i3 LR WWT i B, A2 RoR
SEERIA

X =xrn

i ' BRI

AT A — TR

B

A SRR BHTESE ( BRE. FFREL. BRIl
» B IFIEE T B .

FRS fEE 5
Qiso Cudarn
FARERIEE ER SARBREFDR

FXEm [ - TE

3
B S T
b aiR

COWU
HlAaUAL

A iR
® $iEa
B0 @E s

\
e

" R

B, MES LT B, i “Add New Slide”, ¥n—sk4J4T F, F
FWTFHE CHLED Brw, BT —3KIs TR RIERCN 10 LT . Bothrfs
HFE] 0:10.0 kb, 8 p5 o5 B A ECT PN 1 = A 2R3 KRN B IR sk L00T F B 4%
TS ] o AnFRATTRT LUK 2 %R 4 5o
# Microsoft 'orld':i.de;;ﬁ;lescoperﬁlgﬁ‘:giﬁ? » NMicrosoft 'orld'ide}';’;lescGpera%itq:giﬁ
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BRK, BAVS RO EM——KEME R 7o £EWWT TR A, sl
Th ARAGHAT B AG 7 “Planet”, EBESFE “Mars”, T2, KEIAIKE
G IR SRA TR T o BRAT T ) DU 2 5l SRR IR B TBOR A /N K

ism@ ) ol N S D
Planet Mars - @ -
I BGEA R CARIEFRATHEAR, B LR I 3RATEAR X 5k LI KT i in S
T WINKE, R WWT bR BT CSUAR” $RH, S E R R M B ) SCAR
Ay TESCARZRIESS T, R DU AR IS0, W KRR D94
Fo RATPLERE TR, FRIR/DN. B, BAERMEATHEN Microsoft Word
TR WETEZ)E, ?ﬁﬁ%ﬁ?ﬁ,ﬁﬁfiiéﬁiﬁ%ﬁﬁ’ih%ﬂ@ “CX7 ¥R
XS RE T AR SO AR KA IR AR S U 1 E ISR

TSR] “ORAET, RXARARPT AR ST R B SN 2B R EE T .

IEBANTEERRE CREA) . —RARKETHAT R/AR? BRR, HAH
AR ORI DA bR b e AR, 4R B B s




LN EAR, Wil LR AR SO RN T i BT AN MER T
TR WA BAKE, ARIFEM? SO RN R BRI T .

Bz T MRIREE SO TR, B AR A T BT B bR 22
W, At B b SCT A AR, AT IR B

KSR, FATHA T RAENIZ KL Fr (o dams NS 2 A il A o
2T R SR A B GRZIAT By BT — R B I, Fly A Y A48 R e

WAIEET R

Duplicate Slide at End Position
Merge Tour after slide

Moz EHEERNT

WEF AT E
WEERMIALE

STF R R
STERAMEE

Set Next Slide (Next Slide)
Fade In Slide Elements
[v] susBmmE/es
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&, NEZIAT A SR T 5 — KL Fr e R I 4 R AN 7 BRATIR R
ISERRE I . A 17X, A4 R B oM T Rt & AR5 5 (8

PRk, ARG KLIT hdn 4 T s
% Nicrosoft World¥ide Telescope

b

i &dd Mew Slide
BT

040
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RS hnte BIZIT 5K AXGRLZIAT i 22 R A1 S AR Ry A B S5 BITR]
n “CETUT. LT A A B T RATS R R iE o A k.

Bk A e for 1, fERERET, siERIfEEE R, —EAEE
1A WWT THARCE MM O/ #dl. BN — B IREIE, siE a3 MG
Ol BATZHTH) AR AR T o

e CEE T A HE Bk

FIUE, BATAT AR B LT T - BB EF =4, Sdi“Add New Slide”,
Bn—ak AT B, T, R EA 10 R R A sk L0407 F s R ERAELIAT Fr 53R
v, AT 2 o “Hoed”, W ERTR.

™ Microsoft WorldWide Telescope

= AR i ]

Add New Slide

RE—ERIE T, 3 KL Aok Z A R F s KRGS o IXI%, Al
BTG 7 — IO I HOR T —— W E IR M S RS AL S, BEAT — A R A il 1F
1o FATHBCE TR BONRREIT IR B R L IR TR, AR T EKREIAT A b
A, R CBEIHIRBUUALE”, T RITIRKIBEEALEME T .
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HAREUT R
Duplicate Slide at End Fosition

Merge Tour after slide. ..

A BT

WEFIRR IR
RELRRHAE

ETHIRRR R
BTERBuE

IR RS E

FUTH

Set Fext Slide (Hext Slide)

Fade In 5lide Elements
$17% EER/ B/

BRR, AEBANTH R br Rz k2, BEATIeR:, S M BLE R AT AL

HRIER
FAFEUT

Dmplicate Slide at End Fosition

Merge Tour after slide
Mz BTSN

REARRME
REERR L E

ETFERRUE

ETHERRUE
IR E

TR

Set Hext Slide (ext Slide)

Fade In 5lide Elements
$hi8 BRI /S




SRJE R “BOE A R B B O AR E . G ERER R
ﬁﬁmmlﬁgﬂk&M&Tumﬁﬁmﬁ%lﬁﬁﬁ%@ﬂﬁmﬁuﬁ!ﬁ
{255 (W w11 B ol TR w0 I RN 1781 o e RS/ Zz£WJ<
BB TR RS KL A BOAR) 10 PRI AR T, BATZ

=BWINER BN A O, fRAF, HigfT, XIREAZ T,

>

> Add Mew Slide

I=1TAE | EW

RaEsmtod, iERIEEE m%w%?%uTE&mﬁgmﬁﬁmo\
R 2R, MWALSEROR 22558, AT Bk 28 KKK i i Az B RF
PP A, u@%ﬁm%nmm%ol% &mﬁEﬁMM—%@HHT,AW
FH 5 FH SR AE Jie e R TBOR 2 TA) AT I 0%

Lt

iz
BATEITH
Duplicate 5lide at End Fosition
Merge Tour after slide...
Wiz BRI
BEFIRBHIE
BEATRYNE
ETFIRBRIE
SETATRYNE
TR
EEUTH
Set Fext Slide (Hext Slide)
Fade In Slide Elements

it EER/E L
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® R VUKEHMutETi- http://astropix. ipac. caltech. edu

o RVUKEHKEGN %A http://astropix. ipac. caltech. edu/browse
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Left Thumb %5 N3, BIR&BIRNELLFEE)
2.5. 7 FEARN BATRLEE 5

Right Thumb %58/ 4 f65h, BIJ& AR 254 4 ik
Right Thumb %4 L F#3), HI2BMANE LR
Ay By X. Y ERBIUN I TIRE

2.5.7.1 Earth

A: BoRHIERRAT . A
B 3k 1

X: Rz

Y: [FA

2.5.7.2 Planet

KRiZE

.5.7.3 Sky & Sky - Local Horizon Mode
R R TE AR A%
RN R PRI
WNPIE

R PRI

. 5. 7.4 Panorama

N}

DO =< < ™ =
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RixE
2.5.7.5 Solar System

NMT A2
W AT R

WoRAT AR MTRENHUE
YV NIEEN pURIER

= < o=

w

. B
WWT W3 REFE “BoR” AR B IEd2s . ¢ 2 5 MIDI. Xbox F4A
FHfeh, HESEAMEM. &R

(-] B TS E ( WorldWide Telescope ) -

[=1 HREPFAL

FIHER SRR B R o 22 2 I 22 BB E I , (R & Fh R 3R T REAE B30 A mliod
R R . IR, AT HERIAR PC X T K2 H e M«
MR (HAZIH PC LA R RIS PC AT RER A AW M B i 230 . PRAN
PR B B I 7 v Rl . X ] OB P W E/ g/ BontEReEdE

(Settings/Advanced/Show Performance Data)

MR I W EoREERD (FPS) Wi LA B 55fE WWT £ ARt
FEIME I EE B

YT EREA ST 24, WT I8 n] IR RS54 10 GUT (B 7~ FLim) AT
BHIGCAURES 2 s il . ANER GUI, @EEWE/ SE/ PRS2 5%

(Settings/Advanced/Projector Server List). 1% GUI S nFE MR IRSS 28
PR . AR — PN ER—R#EE RS2 (ETE), HERZITENZ S
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CEED, GnSWWT IEFEIEAT (GReE), SaafRss4s TP (192.168.0.110) Al
BEAAUWEE C 20.5 FPS),

MG LAWWT A S0 BIR — W30 — &0 WWT o S AT Be bR 2 i — 5k AR 9o
T, FFAE & 1 R OmiUE . KT 30 MIUHUR 2 B R R A, KT 15 Wit 2R
S NHELAEE R Ty o R, S0 T 1) By ORI PRGBS, il xR K, B2l -
SERR b A SRR B R T RE R B KR 2 .

AL RE

B AT ARG e B B 58 B S PR i O LS o 385 FE ST FH WWT Sz AT ELRE 1T H
HRAB B N 52 B ORI AE PRI R B B strh, W R mindE R s, M B AT e AR HMERR |,
NI R EER R A2 A R Frel@ s Ea T, RRA g fRFFIiEAE 30 8 30
PLE, SR BE,  FERAR i

X HBHMERAAEH, ST ER TR, DRERENERE.

SR )

YU & — PP B 22 2R 2R AL G R H R, DA% H I B AR R A ST Bl 1A 6
AR R385 1] DUR 25 2y AL EE X AN fn) @, SRT, K2 BUEERCE R A REINEIX —
R, IXUEEOR Y CPU SERUM AN GPU, SEtEREdE R Z. fEmtErem s —20 &
FePisEiA . FIJF View/Multi-Sample Antialiasing SZHM &/ £ B AL
Wi, 1EFE None Jo. WEFRE, SURIXAMETEEH T WWT A 5eAER UIRE G FHIX

T, BAEWIE, AR COE R0 m bR,

N

s B e 1 ] DA S G A P e . 7R RGO BRI R, HeAdrfE— R AT
DL R N . SEE RN A2 3D WA ATAEKIM, 3D B, B 3D 3
THLE . WA STEWAI Bk e 56— Boe e, @idis gk
PEINE B AR AL AT o X220, (H &R TSR B E 20 AL GPU
PR B . HARFRIGR R, VREFIRIAE 2 TR e 0 & e k. E R
— 5, BRI R s AR B A, ANHNAT 1-2 FE G5, SRE M
MR, FHRE IR n e b
. EEEHBI N, A (Dome/Overlays/Fade) ER/Shn/iAs & B4t
1 (Add to Timeline) ¥NINEINS[A)Hh. FRAEIENT R AE dome A TR, 75
ffaff Fade to Black T Fade Dome Only i&ETNy/z)i%k .
2. TEI [ g 48 5 tH /9 FadeToBlack & —/Mi, JTURINIA] 00:00, FRikEAE
BIRE, ME—MT @M, A1, BEREZHRE., IR dRmESR AR TN, JRA]
CLTE 2 i ] SR T~ T e 36 S s i) ()l R 28 27 o
3. BB Al A 2 M RZJAT B, B E 5 —A> FadeToBlack f#, JFtHEE
Nl
4. E5E ANV (3 ) Ja 1 #1558 =4 FadeToBlack ##, Jfix & HAH N 0.
5. HNZIIT 7, 1 2 FP ROZ e B, Ay BB R i (AR ik i E s AR5
2 & 3 M NIzl REAeR
6. R BRI AR A, WATRR IR AL E, PAUARERE R 8 K [A]  2E Rk 5
A In# .
H FRGE

GPU Refdf WWT /R ZARIMGE, W g/ REER2 P, X558 GPU il#kIf
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B 5| AR Z TR FEMA A, W5 GPU i #, MERE SR & 58 4., EH
SEIRIEEH, BRSO R A R AR — 32 IR IR R RN 06 L ) I Yu N e AT . ST
PIESE AT/ H AR R X iyl 3B o 7F R 2 OB R, R EE 1R $E 60 51 30FPS,

B PEREELSR WWT &F 1/30 FhUE SR — Mg 5. XT3, AFREEIH
[ — BIANTERSCVE RS — i oAtk BE n) A — Fh 5 v A2 Y G R0 (92 D AR A0
EFE—k, WIT B L AE R, FRBEEE, £, &aER.
B RNIX— 5, MEFT el . SRJ57E Guided Tours/Render to Video FFJFF
Render Tour to Video MIXIIHHE. SRJEFEE G AT “ ST E FE7.
B2 0 T G 2 MU B 7R X L n] AR # .

(0] WWT ZFEHIE

I WWT 1 2R IR EE N RN LE , AT DL TR Y 254 45 47 ) b 7 T ot v i) 0 e
AT BE SV IR BRI TS, U SRR AT . B T R B, ST AAS TR RN T .
HE, WIS RETE MG ALF R T 237 2205 WWT, IXIHE R DLt AR 15 J e FERE T o
N TR T XA AR, BATRAE T — T, AIRLLE WWT $2HC DVD B U £
I REE, T IEZ iR B
1. TR
WT & W T~ THHTRAEHE, W
o WHE” TR “EHEEIESA
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(-] RGP #ERSCE TR ( WorldWide Telescope ) - o
ASTUE] i #HX Hin BEr

fmpart Cache

Cache

HiEizsE

Satum Uranus

o ATHEFL WWT TS “PRR” RN VAR R 1 “ A7 E L

(] AR EFSOETE ( WorldWide Telescope ) - O
FISTUEE

4EFR W5 Star Formation Region (3.6 - 8 microns)

(=]
Eig
BT aER

Add as New Layer

Cache Management Cache Imagery Tile Pyramid...

E Show Cache Space Used.
SRIREA MEEEFR R
ARINEIE

SAMP

Venus
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AR SIS ( WorldWide Telescope ) - D

IR, H A EHEERITAAR
L “IRZRE-Collections” I, K2 HBNZEAF FrA W L i) B A

7E Windows BT HLA% H BT THHBR WWT 2247, WWT 1S A7AL B AE S
& C:\Users\ {H " 44} \AppData\Local \Microsoft\WorldWideTel escope

L,
C:\Users\Dongwei\AppData\Local \Microsoft\WorldWideTelescope

WELF WIS ARSS, ST WS SRS BT HAL
Pl 3 v 0 R OKBH 2 3D MR e e 2 A7

“WE-mPRE” RWEA NI, SR RAEN cab U, B3
cab XK E AT
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Led RS HEF RIS ( WorldWide Telescope ) - aE

WL
4 ERTENF

FHEZI

XboxdHIRERE.. [=tlaed]

TR EH (Tile hisfimgs
FEEEENES.. SEFSTAEREXHD)..
EIREHEETX... EERN L) ARIRSEER..

BRREES =
HEEEE RIS

\]

. JEPR
A SR G A T BNARPIT 5 2 0 K dfs

2 BB ATHARE KN RAE DA R DVD B U #2535 4% 25 5 BR-
- 3 BRI AT DA A DA_E T R AT 7 A R

A ARAFEAEE] cab LR

.5 LRAF cab B DVD 8 U #5470 1 4

6 FE— B ML AR 23 Wit

2. TICJF % cab U

B EAEI A A R MICH B AR AT TR

C9 ERELL PR, HIPTA HEABERE O LA R cab AR

3. EE
¥ cab 44 N WwtFileCache. cabinet, 375 3 AR R — N XAFR T,
XFE, 15 WWT 223558, Bl BaEA L cab 2176 .

\]

\]

\]

\]

\]

\]

\]

\]

(1] RETHEK

T3 4 R S e s (WWT O R] DL E] 750 SMPTE B [8] %1, 425 1) 85 248 32 47 D, & HoAh SMPTE
1] 42 R - SMPTE $2Hlff v 7 S R 15, 5 158t s IR w] BLis H 2 05 kg
AR PR R B, B AT A TR W B A B B .
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i BAASE P WWT 3830 P9 R & 3

e o A U K A A ) A R R0 T R R O R ST AR B R G
LINK i, Bl fE/AbEE A0, w2 A8 108 BN 2000 B LIAT A i) 55 A A& oK
I} B i B 7 BT AR A L. i LINK A2 R/ G 0. 5 AR DR 5 22 R IR S5 A A
WEEE R G (TR &) Z I B . 1K — MR i 2R 1,
B2 TER,  LARARAS L8 O AT ot 5 A PR A

T USEBLTA WWT SErbil, Ko B 2UBGH AR S5 A5 KT8 1 B A 25 45, LA
28 /NS NI B o

ZIBIEIRRES SMPTE- 32 H1 i) E 3R 554%

FERCEERSCH, U B 50 I SCHE AORS 22282 bl e, Al ATI AT = Fh SRR A A
G EMRSSE, BOAURS SRS S 55 45 .

T IR A R 2% S FH WWT DL R ZE 7 WWT SRA% il 307 B s U 25 75, A6
® TR A IEHI B AR SS S ThH
® M E AR 55 A BB IR 55 4% ST S A A
® ZABUUAURSS & AL AR

G, HICRRETE, SRR IEEE A I PO R — N5 B S R 552
TEWWT FARSS 25, SMPTE BHELEAR T IEH 5. X% 7E FUR T a8 sk i — 5k
REZINT P 5e i 1, PR DL MP3 B WAV A% =45 1) 3 PRI SMPTE .

= e 55 s RUARRADL 5 A 53 4 ) IR 55 A% L B A\ S . — ELE TG E L
IR E SR 55 % L, IF H B SS 4 i B T A SMPTE I [A] 32 3k 55 4 G
PR FE], S SRS AR I L AR 55 4% R 2D

R BT, WWT BB EERSMER SMPTE jF35E, Flindhsi iy SMPTE R4 58
IS R AR S5 RR

[75]) WWT & Oculus KIfEH

JIHERSCEE s (WWT) AR — PRk i AR U&E A T Oculus Rift f2400
HAL. HEAEERZ, HBETWWT ZFF Oculus Rift FFA T EAL 1, (Oculus AH]
4 DK &ALl DL A5 3R A8 Be A A
I M EIRIEEEIT T4 RER 5.0 8L & MA, 7] L7 B F .
http://www. worldwidetelescope. org/Download/ .
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2. %4 Oculus F3HHEML.

3. ¥THF Oculus. Oculus ¥ W NEENIEMAS . WRAIZAT WT F Oculus, 1R
& BT AR CoE B — G B I AL A8 1 S 1

4. 7ER, RBLZRER Oculus BAEVRIIIRET o

5. JA5 WWT,

6. A5 Oculus Rift B, FTFEE THISEH, JFEFELARA /Oculus Rift. U1
TEE TR

o B RV W@l (Ferld¥ide Telescape

BRABIENE

REmEnag

TR TR

BT

WHE RS

b L beas BT
Y

¥ S A e o R T

e
ErNE
BTETERS

T Hl[z] =i
R L T dlE - W)
i Lik] 7 MR- DR
Bulti-Sample katiakissing L R

[F] i=tnms RN
(a2t » MR

it

T C—

R | &5 | S y Lk r g - ooy W
oral | @l & o] - |el[6 o A= e
7. 35 NAE Oculus HAT WL o v B B OISR 7E 32 o 2% b, IF HAE S HH 2 Oculus
B, RIS AR 2 A .

8. B HMLE AT LIS WWT H#h, HTRICIEE DR, 4 Xbox B4 MIDI
AR . (B2, EEREREESEE, B S Mie i 585 e i
AN, 1 RIL .

9. VRAT LA N EIFEREICE WWT A RN T A BRI B /M7 Bt 2 k. XA
B, AoNdEdE, HARE BT DIEX AL 2

http://www. worldwidetelescope. org/Planetariums/Impacts

10. /RAT LABIEE — A LU Z ] (S0,

http://worldwidetelescope. org/Learn/SettingUp#tcontrollersandbuttons)
' Oculus Rift MWK . ResetRiftView hEEESN/ IE . AAXTT Rift 19
BUOE [F), X011 B AR BE AT 46 5€ 171 AT BeA o

14:00 BER
2015-01-23 =

O.WWT F&E

[ £/8—] WWT i Excel #HfE——Excel 2t#E4E WWT 1 [ 7] #i4k
Teai=t (A mya K2 a2 )
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WWT ] Excel 424>+ FH 6, &8 WWT A Excel AAL45 &K,
LA, AR AT LUK Excel AR /£ WWT a4k ik, A3
WS fER— R0, HEE . FREEELG, HOR, ARIE VT DU IS B 3T Excel ¥
SO AF R [ WWT B T 304k A

FAARIRUFF? 2R E T — XA

—. WWT 1 Excel #1223
B AR AR Z U — T WWT ¥ Excel Hif (1) 225 .
TE22%E WWT [ Excel #ifF2 7, EHRIRIITTEN CE 2R T WWT
(WWT [F) 2235 WLRT TR I PN 28 A Excel. B3 WWT [¥) Excel #i1F, FRiE 7%
BRI T LR R G i L ER
WWT ) Excel #2233 1AL R Gi A 0 F R AT R .

Windows fIk%5%8kk 2008 R2, Windows 7 M a4 b i (G2

A windows ANHEFEHR)

o MM Office 2007 (3 2010 (32 bit and 64 bit)

« WWT Penumbra Beta (3.0.X) i JGHIRA CREHbE:
http://cdn.worldwidetelescope.org/beta/wwtsetuppenumbra.msi)

o T3 .NET Framework 4.0 CF#hht:
http://www.microsoft.com/downloads/en/details.aspx?FamilylD=
0a391abd-25c1-4fc0-919f-b21f31ab88b7&displaylang=en)

« Visual Studio 2010 Tools for Office Runtime (T #hl:

http://www.microsoft.com/download/en/details.aspx?id=20479)

W RARE R G BRI AARE AT LR 2 WWT 1) Excel ffif4- 1 45 %25 T
WWT 1] Excel #difh 2 H A P 48/ 10 N s Rean R -

o THEKHITFTRE WWT 1] Excel #fiff (WWT Add-in for ExceD):
http://ftp.research.microsoft.com/downloads/274e459a-f0c5-4d6
0-9e5¢-786807b2c83f/WW TExcelAddin.msi

o TUEKHFTRE WWT 1] Excel fdifFHH P 465 :
http://cdn.worldwidetelescope.org/docsMWorldWideTelescopeAd
d-inforExcelUserGuide.chm

WWT ) Excel ffif} 2235 SR

o Fi—ib, BB Excel AbT R FRES,
o TP, 14T WWT K] Excel 44 222549 WWTExcelAddin. msi, 1%
N

134


http://cdn.worldwidetelescope.org/beta/wwtsetuppenumbra.msi
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=0a391abd-25c1-4fc0-919f-b21f31ab88b7&displaylang=en
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=06C32242-2289-4471-93AA-CE96AA5CBC36
http://ftp.research.microsoft.com/downloads/274e459a-f0c5-4d60-9e5c-786807b2c83f/WWTExcelAddin.msi

TR
TR R, WRARII T ML % 2% Net Framework4.0 8¢ VSTO

WorldWide Telescope Add-in for Excel Setup | EEF .

Prerequisites
The prerequisite software required by WorldWide Telescope Add-in for Excel.

The following software must be installed in order to use WorldWide Telescope
Add-in for Excel:

MET Framewark 4.0 Installed
Microsoft Excel 2007 / 2010 Installed
VSTO Runtime 4.0 Mot installed Download

@ Setup cannot proceed. Please install the missing prerequisites and dick Refresh

[ Back ] [ Refresh ] Insta

Runtime 4.0, Z3FE PR SEBER E 58 T 8 Z2efil. BB PR, 2B
) “Not installed” $REEFR: RAGTHHENLAE %% VSTO Runtime 4.0,

R 5k i “Not installed” 2 J5 1) “Download” #EAGEKE MR 4K 0T
AT 3 AN TLIRB A H T B W LR B AR FE b, fRtn] DU 555
b FE N R R Ek . NEZ S5 3 T VSTO Runtime 4.0, 285 # 8RR st
“Refresh” 8 (WIRARI R G0 EA %% Net Framework4.0, [EFEAEE 51T
B wH) . BN RSB IR TS, —%IERE “next”, “laccept” %%,
] 22 2 e B

oS =20, 11T Excel, MABETZHLK “WWT” Fr2Hf & 7n1E Excel
EP’ ﬁn?@ﬁﬁ/—j——\‘c
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o || U-|Ax EEEE @3-y o) 2o 5~ 8 - @'mm
: & | - Al R (8 EER | 2 o wm-
uhstE FiE 2 HFEss - my ¢ L ] B
Al L I ¥
A E C D E F G H I

Hl

RS R R T RS Bl

FIMONIE, IR A RT3 7 WWT [ Excel #ifF . B4 FE,
ffa] ELIEL 2
FERR, JAT—EE T T WWT K Excel #if 1) L HE g !

—. WWT [1J Excel #HH-HZEATNRE
My Excel SEHAE B WWT 43285, W& B ~E R 11 4~
PiAk e, ZEHEE, WERG), PO A, 225

FpH: T
, EHIN S, BE

e IR, mRERE, BERIEAT, RBHEE, WWT I Excel #fifF .
|~ F B\ mEAE 4% HE SR WA | WWT | Acobat {
OEE &G & @& =B 35 @

Visualize Layer  View Capture  GoTo  Manage |GoToViewpoint — Connect | Contact Feedback WWT Add-in
Selection Manager Samples * || Viewpoint Viewpoint - Viewpoints | From Data Remotely Us for Excel Help
Visualize | WWT Viewpoints | Target Machine Help
Al Q. &
h B [ ¢ [ o [ & | & [ ¢ | & [ 1 [ ] [ K|

0 | —3 T (O W (L O

N, BN R TSR IIRE, RS KBOAR,

ol. THMLIEFE (Visualize Selection)
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s “rTAMIERE” HH, HAHSRIRE ¢ 2R AR (Layer Manager)
ST HEERS GREBGEIR), BFmm 08 N I Z B B A ik, ok
KT~ . ZE A HAR A — S, i “EFE7, “CBonyul 7, “TEEE .
SREUZEHE”. MWRE". R T7. “BHR7. AR CE70 “brd”

e BA @ WERE i #HE =R O#E | oww

@ e iy N

Visualize | Layer View Capture Go To Manage | Go To View
Selection |Manager Samples ~ || Viewpoint Viewpoint - Viewpoints From De
Visualize WWT Viewpoints
A1 - £ |

Layer Manager v ¥ 4 E
Select Layer Sheetl_1 (not linked) - F

(O] Show Range 5] Update Range i

m @ Delete Layer a
Layer Name Sheetl 1 g
Reference Frame  Earth - g

Map Columns 10
Dataln The FirstRow  WWT Label 1;
Select Cne - 13

To map additional columns, include the column in 14
your selection range and click the "Update Range" 15
button available above 16
17

s TR, R EENLE WWT [ Excel i fE0# S tr. 3 310 A
RWIRL , VI H BN FEE S, RESKFZATAE—TF, ibkxEA
KIS, PUSMENRIEN, RITSEEHR A LB,

RIT CIEFR” AN TR =MR, BERITANRIENE, PLURGZERS
A WWT BERGEK . SR B MERFZAT, “BoRiull” Sk BoritE
JRIEREAT . “HEHTE T RAICEALEE KAT IR EE, iy “fE WWT
AL 3280 AT LA 31 b e 5E BOVE BN RN T E WWT A 22 AR R A AR A o
B2 K N WWT s BR 12, H7E WWT [ Excel ffF iR izZ2 4B, A
M, “ BRI T RGBT FERIA R, “S2%6 27 ILHEN “ Bk,
B n] DL RO HAR (5T B EE A Bk “Z R bR o Excel £2AT WWT
BB R4 . WWT (1) Excel fifFHIE BR G IC I 2028, W&
G55, “JR” W RRVFIRECR R IVF 2 T, An i IR N HI RT3
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NI IR TE) 7 (o I 21 T AL B o —— o rT AL B B2 BT H B 3
HIE RN R BRIl ” SR T 45— S E E R R I ERR I . P ik I “ i
7 SEARE WWT FARiCRIB S, “Frid 88 7 al DLk Y, AR EIAT 7,
kN EFR.

JRE BRI P ISR Z AR, FATA e BX B, A i A 210 A i AT

FANRE——N 4.
« 2. ZEHZE (LayerManager)
F T 7 B 2 B T A
e 3. MASRH (View Samples)

ol “WERG L R 4 A

K, r Al T RUEE R ER S ‘ 3 o
i, BT U s it sk ), BT View Capture Manage
MR (1) L SR IE T JL TSR Sameles - Viewsint Viewpoirts
IR, A B TR, X2 4 f @ Earth Based Point Data Sample b

AR R I S i E AR B, K @ Earth Based Geometry Data Sample ;r

SAT DA BB A B RIVE AR 1 R — wy Astronomy Based Point Data Sample ]
A SRR R w Astronomy Based Geometry Data Sample

WP A ) AR —— “ T R R AL, AW B s B S
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Ve IR S IR AT T A

tstronony Based Peint Data Sample (This is the CFA-2 study with the fameus Stick-man)

v x & B 5 D E F G H I
- Astronony Based Point Data Sample (This is the CFi-2 study with the famous Stick-man)
1 (To visualize other samples please check the View Samples option in the WWT tah)
i =

[— 3 Steps to visualize this data in VorldWide Telescck here to view the helow stens visually (scroll right —--
4 |1. Open Microsoft Worldwide Telescope (installer available at http://www.worldwidetelescope. org/Hone. aspx)
3 2. Click on the "WWT"tab in the ribbon above

:d”;\‘?: 3. Select the entire datarange helow from 48 to F11A4 or select the range “StickMan” in the range selector found just

bbon below the ribbon

4. Click on "Visualize Selection™ button, i1.e. the first button from the left

5. Ensure the Reference Frame iz set to “Sky”

6. Verify that your columns are mapped appropriately. Teo visualize your own data, you would need at least latitutde
and leongtitude to be mapped.

7. Click on “¥iew in WWT” at the bottom of the task pane teo visualize the data in WWT

4 layer is now created with the selected data containing peints in the sky representing the CFA-2 Study. To
retrieve this layer, click en the “Layer Manager” button in the ribben to open up the task pane and select the
layer in the "Select Layer” drep down.

B

T

5 RA Dec n_Zw ¥h fpc “Color
5 | 8. 052265 30. 77584 14.9 12180 166. 5753 white
10 8.06B682 30.1748 15.4 4148 56. 52192 white
11 8.071758 29, 49127 15.2 5503 75. 38356 white
12 | 8. 071758 28. 45127 16,4 5354 73. 34247 white
13 | 8.083487 29.7072 15.5 500 89,0411 white
1d " ONGRR2G N 27R1R 1R & DREE RY 2TATY white

i S FE R ERAZE . Excel 2R WEL 77 -
o 4. FHIRWLM 5 (CaptureViewpoint)

LERS P ETUINa

wl, W D R m

WWT H il & 2 Capture T T Capture Viewpoint @
Q3% , FEiE it Viewpoint Viewpoint - W . . .
R, I il i &ty Viewpoint Details
“ i UL £ ww)
1 fE 7 ( A | Mame Viewpoint
) 4 v <]
%miﬁﬁﬂ—? ll:l:ll 5{% A5 linked) . é Viewpocint Properties
Look At SolarSystem
h— A (13 P SH I_] 3 J
@ﬁﬁmm f]ﬁ%ij@% e Range 4 Reference Frame Sun
SR UEAE ” KRR promme 5 Latitucle 0
* WWT H, {Rix - B Longitude 0
ﬁXﬂﬁTiﬁﬁﬁo ;(j‘ ; Zoom Level 1560 au
i v - Rotation ]
T 14 4 H
T A Lﬁiﬁa T ‘ 19c i .
P, dnfR g iE - 11| ObservingTime  2011/7/4 834557
j( BH /2%\ *ﬁ ﬁ XJI_LIA % - 13 Time Rate 1
Cne - 1
WIRFH, 2% &2 3
the column in 1 4
j(BH ’ éég‘ ZEEE‘ F..Jpja:l: R;-::g:" q oK ] [ anesl

RN e 8] 55 o

o 5. HWIM A (Go ToViewpoint)
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mk:@MSITStore:C:\Users\QIAO\Desktop\WorldWideTelescopeAdd-inforExcelUserGuide.chm::/WorldWideTelescopeExcelAddin.html#Capture_Viewpoint_Dialog
mk:@MSITStore:C:\Users\QIAO\Desktop\WorldWideTelescopeAdd-inforExcelUserGuide.chm::/WorldWideTelescopeExcelAddin.html#Capture_Viewpoint_Dialog
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FAL T AR RO A7 Fef R R BRI SR A € )
PR CATEIX AN EAHE AP 82 e L s, WWT A7 B 2 R 1 15 T AR 5 Y 7
I SN BIFNR AP, BT BLE A4 4h, HARIETA SR VAR .

o 6. EHHLWM A (ManageViewpoint)

FAL T PO A7 Fef R R BRI R A € )
PRAT BLAEIXAN S HE S SO0 24, A WWT #4383 .

o 7. BUEHIEMIN S (Go To Viewpoint From Data)

R R E UL L T R A e e B, L A 1 i AR AR
B o WRAE—HRAT P 7 — MUHE B2 FE TR BRI A7 50T, I Haz
AT AE R JZ AN WWT BESGER 1, “ Bl e I =7 it 18 WWT LI
BIXANZERLERE (NS HER) ib.

« 8. LFEi%ER: (Connect Remotely)

CAEIER” AT LAk N NN 4 1 HoA T R R E s . R iR
7, e R B E R TEAE, W B R ddEa i E HARHLAS I 44 75 1P
b AWM Iz T T WWT B B FsPLEs i 780 1P Hulik, S fRA7
(Save)E[ A .

=ir I WWT Acrobat
i L = E
Manage | Go To Viewpoint Connect Contact Feed
fliewpoints From Data Remotely Us
Viewpoints Target Machine
Connect Remotel
E H ¥ . IE'

-| Target Machine

Machine name or [P

122.204.147.142

I Save I [ Cancel

e 9. BXARFAT (Contact Us)
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mk:@MSITStore:C:\Users\QIAO\Desktop\WorldWideTelescopeAdd-inforExcelUserGuide.chm::/WorldWideTelescopeExcelAddin.html#Manage_Viewpoints_Dialog
mk:@MSITStore:C:\Users\QIAO\Desktop\WorldWideTelescopeAdd-inforExcelUserGuide.chm::/WorldWideTelescopeExcelAddin.html#Manage_Viewpoints_Dialog

AR R — S IR L, ) ARy “BRRIAT” 20 45 ST 7E e iz
BT IR

o 10. &BifE R (Feedback)

“IBHE R ATLAR BT R (ORI FEe ) B8 4 1A e e it A ke FH P A
FIREAE i@ 20 e el . 4R AL S 7 A A BB — MRS IIEL N, S
LA, VISR R A DU, /RA] PAES 5O i 9 AN 2
H, SRERAE. Hfy iz, W EFmR.

PZEPE%%L)%]EWJM http://www.zoomerang.com/Survey/WEB22BN95LWX2S/;
WWT &3 M4ik:  http:/social.microsoft.com/Forums/en-US/worldwidetelescope o

ot Contact |Feedback| WWT Add-in
zly Us - for Excel Help
ichine

i Participate in our Online Survey
Y Visit our Forum

-

-

o 11. WWT [¥] Excel #HFH B (WWT Add-in for Excel Help)

M “WWT 1 Excel $ifH5BL” $&48, BBy, i NEFR. #E
LS anfer{dE I WWT 1) Excel ffiff ) —U84075 .

o

WWT Add-in
for Excel Help
¥ T e —

- -

= l:@ WarldWide Telescope Add-in for E

. Microsoft
@ Ul Elements e

Tutorial One: Earthguake Data 5 WO rld

Tutaorial Two: Geometry Data E: -

WorLDWIDE

TeELESCOPE ADD-IN
FOR EXCEL
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http://www.zoomerang.com/Survey/WEB22BN95LWX2S/
http://social.microsoft.com/Forums/en-US/worldwidetelescope

U, FATEEXT WWT ) Excel #@HIZhEER T —MNREWW TR T, #ETK
FATIEIE WWT 1) Excel 38 F A 20T 171815k 368 — R Qi Excel 44
T WWT o, 3R WWT Jra] #i4k sk .

=. WWT HJ Excel #E#F8IfEH 1—— DRI A BI
I BL NP REATAT LK 2009 4F 1 H 9 HE] 2009 4 9 H 9 H ity i udis v
AL R .

1. #TFF WWT,

2. ff Excel 1, Hiff “WWT” SEH.%, L4 “WE RG] (View Samples),
FIERE “ET S EEE N HERSLH]” (Earth Based Point Data Sample).

3. fE AL FRTERIN BikHE “HifE” (Earthquakes).

L e
r % :-'” Home Insert

— & BA mEwE =&

() Bl & @

Visualize Layer View Captur | Visualize Layer Wiew
Selection Manager Samples - || Viewpc | 3election Manager Samples -
Visualize Visualize

a1 o o -

A E C | Earthguakes

wll” %

\ « Ul N 2 99 . . .
4. i “AALIESEE” (Visualize Selection).
m_HumE Insert Page Layout Formulas Data Review View Load Test WWT Team
=e) =) T B
o O & @ @& m 2 @
Visualize | Layer View Capture GoTo Manage Go To Viewpoint Connedt Contact Feedback WWT Add-In
Selection |Manager| Samples > | Viewpoint Viewpoint © Viewpoints From Data Remotely Us - for Excel Help
Visualize WWT Viewpaints Target Machine Help
Earthquakes £ | T
Layer Manager - %
&) Earth Based Point Data Sample [Read-Only]
Select Layer Earthguake_2 {linked) - a & [ c| o I A [ 7] s a
5 Show Range ] Update Range 8 [tar “LON  Depth Time “Contributor Region' Color _Mag
9 10437 56.992 10 2009/01/09 03:44:38.8000 QED/NEIC 33 Orange 54
[ Refresh G Delete Layer 10 19287 -66.595 243 2009/01/09 06:28:35.1000 QED/NEIC 8 75% Green = 47|
Layer Name Earthquake2 11 -2.231 99.774 35 2009/01/09 06:54:47.7000 QED/NEIC 24 Orange 5.1]
12 16.064 119.766 61 2009/01/09 07:28:45.7000 QED/NEIC 22 Orange 5.1]
Eartl o
R 13 -4.284 152136 193 2009/01/09 08:45:53.9000 QED/NEIC 15 75% Green  4.9|
m 14 51795 -176.05 56 2009/01/09 11:34:58.2000 QED/NEIC 175%Green 4.9
Dt in The First Row WWT Labe! 15 -0.715 133.78 35 2009/01/09 14:35:22.3000 QED/NEIC 16 Orange 5.2§
LaT Latitude . 16 -1.084 127.056 41 2009/01/09 17:43:51.2000 QED/NEIC 23 75% Green 4.6
Lo Longitude - 17 -23.622 -179.93 521 2009/01/09 18:14:22.2000 QED/NEIC 12 75% Green 4.8
Deptn e 18 -23.124 -70.665 18 2009/01/09 22:43:31.1000 QED/NEIC 8 Orange 5|
ep - =
= oot Dot 19 -0.303 132.402 35 2009/01/1002:16:14.9000 QED/NEIC 16 75% Green  4.6|
me - =
e 20 21773 -179.5 658 2009/01/10 04:29:58.4000 QED/NEIC 13 75% Green  4.5|
Contributor Select One - ol
21 -35.364 178.938 176 2009/01/10 11:53:21.5000 QED/NEIC 11 Orange 5
Region Select One h 22 -0.459 132.811 35 2009/01/10 22:17:56.1000 QED/NEIC 16 75% Green 47|
Color Color e 23 52727 159.717 77 2009/01/1101:55:44.8000 QED/NEIC 19 75% Green  4.5|
Mag Wagnitude - 2 -31.691 -69.406 10 2009/01/1105:27:11.5000 QED/NEIC 8 75% Green 4.9
To map additional columns, include the calumn in your 25 42,633 14341 71 2009/01/1105:57:11.7000 QED/NEIC 19 75% Green 4.8
selection range and click the “Update Range” button 26 10.786 140.544 69 2009/01/11 08:43:59.6000 QED/NEIC 17 75% Green 4.7
svalable sbove. 27 51407 16.152 5 2009/01/11 10:53:56.4000 QED/NEIC 36 75% Green 4.7
28 42.975 143.028 98 2009/01/11 12:53:37.3000 QED/NEIC 19 75% Green  4.6|
2 _RARA 147453 75 2009/m/1114-02-50 3000 OEN/NEIC 16 75% Graan 46l
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5. & “ZEHIE” (Layer Manager) 1, ¥ “ZE & ” (Reference Frame)
N “HER” (Earth).
6. By “7E WWT HWE” (View inWWT). 7 WWT 1, KR40l [a] i %
(simulated time rate) HiEF| K4 100 Fi %, Rk A LA $ 2009 4F 1
H9HZF| 200949 H 9 HHWE A T .

Motice that the positions of the earthquake graphic include an altitude (a depth in this case).

TR = R R A B AR R IR L
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HE A H 2355 MR ZE Ak, Excel i —
ZE: =12
B R ’*—/\)5‘%[575—/\6@7\55’]?7‘#@2%&, M RE PR L 8 T m] ak I

EAAMER A, FATATLLE R 2009 1 H 9 H— i%ki?

FLFE 6 1

= o

fhoso. SN2

N

)

2 |LAT LOH Depth Tine

o 10. 437 5. 002 10 2009/01,/09
10 -19. 287 —-66. 535 243 2009,/01,00
11 -2.231 99,774 35 2000/01/09
12 16. 064 119. TR 61 2009,/01/09
13 -4,284 152,136 193 2009/01/09
14 51. 795 —176. 05 56 2009/01/09
15 -0.715 133.78 35 2009/01/09
16 -1. 084 127. 056 41 2009/01,/09
17 -23. 622 -179.93 5§21 2009,/01,/00
18 -23.124 —T0. 665 18 2008/01/09
19 -0. 303 132. 402 35 2009/01/10
20 -21.773 -179.5 653 2009/01/10
21 -35.364 178.938 176 2009/01/10
22 -0.459 132, 811 35 2009/01/10
23 52. 727 189, T17 77 2008/01/11
24 -31. 691 —£9. 406 10 2008/01/11
25 42,633 143.41 71 2009/01/11
26 10. T8 140. Gdd 63 2009/01/11
27 51.407 16,152 5 2009/01/11
28 42, 975 143, 028 98 2009/01/11

PRI MR, 51
S (R RHERLE R . LR HRHE i b
, WFE

b Contributc Reglon Color

-]
m

70 —A d.F.d. 147 dRR NG Nt 11
10 KHhFE . % ﬂﬁJi&TE*TED% TH
PR DTk, AT T HUE

KA X A, X S
fwwWﬂW%$%&ﬁﬁmo
FLHAE)\F R eH T B
A ZE A, 12009 4F 1 H 9 H
1) 10 RHLRE I R ERAE 5 e
o
[FidSoRE FHER “EE
B, WwhAEFR. XEMT
BT — 22 T R ZE BRAR B

FAHHR,

HAEFERZEZ “HifE 27
(Farthquake 2), HFH 245 WWT
FEEEEOR, Wl 4 ET WWT ]
MALHI RS “HifE 27 BB .

iy “BoRYEH, St
HOPPHZERZ “HiE 27 1
o EEH R A 8 B HIEL
¥5 255 2363 #1 %R .

MEEHEANTUE L, 2
K47kt “HE 27, B3FRN
“HLETR 7,

03:dd:38, BOOO QED/NEIC 23 Orange 5. 4
061281 35. 1000 QED/NEIC B 75% Green | 4.7
06:54:47. TO00 QED/NEIC 24 Orange B.1
07:28:45. 7000 QED/NEIC 22 Orange 5.1
08:45:53. 9000 QED/NEIC 15 T9% Green 4.9
11:34:58. 2000 QED/NEIC 175% Green 4.9
14:35:22, 3000 QED/NEIC 16 Orange 5. 2
17:43:51, 2000 QED/NEIC 23 T9% Green  ¢. 6
18:14:22. 2000 QED/NEIC 12 T9% Green  ¢. 8
22:43:31. 1000 QED/NEIC 8 Orange 5
02:16:14. 9000 QED/NEIC 16 T5% Green @ 4.6
04:29: 58, 4000 QED/NEIC 13 T9% Green 4.5
11:53:21. 5000 QED/NEIC 11 Orange 5
22:17:56. 1000 QED/NEIC 16 T9% Green &7
01:55: 44, BOOO QED/NEIC 19 79% Green  ¢. 5§
05:27:11. GOOD QED/NEIC 8 TH% Green 4.9
05:57:11. TO00 QED/NEIC 19 T8% Green 4.8
08:43:59, G000 QED/NEIC 17 T5% Green 4.7
10:53:56. 4000 QED/NEIC 36 T9% Green 4.7
12:53:37. 3000 QED/NEIC 19 79% Green  ¢. 6
1d -1 -5 20NN ORTIANETT 1R/ 70RY% Nreen d A
Earthquakes s ii| L4T

Layer Manager 4
Select Layer Earthquake_2 (linked) -

[E] Show Range ll_j| Update Range
[.] Refresh [ Delete Layer
Layer Mame Earthquake_2

Reference Frame Earth

r

Data In The First Row WWT Label
LAT Latitude
LOM Longitude
Depth Depth
Time Start Date
Contributor Select One
Region Select One
Color Color

Mag Magnitude
Distance Units Kilometers

The layer is now linked to WWT. Changes to
the data or to the visualization properties
will reflect immmediataly
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Map Columns QRENSSE Marker

il

BNRBEATE LB, fRH
T3 AT R 73 ) 2 = P A

Layer Opacity What's this?
0 [ ——— N 100
Lifetime What's this?
Layer Visibility Begin Date
0001/1/1
Layer Visibility End Date
0999/12/31

Fade Type

Mone

Dl ELE . AR R, bE
IR RV HOREHLIK . i R
HBREGL, 52 R WT (5485
BUNLRRE . G VRRE. THEARTIEL,
PR 0 o S AT B

& X 5 51 BB WWT w4 o o7 T,

AR WE g, XWSIEHEAE WNT

S| | TGRS D SRR i

IR BN H B4 IE RE
FEH, PRy SR LA R
",

[ -

The layer is now linked to WWT. Changes to
the data or to the visualization properties
will reflect immediately.

Dl R A R
. A I BT AR T T . 7
T “ RIS " e 2

B, SRR AR AR TR 0001 £ 1 H 1 H, S5 AES Ay 9999 4E 12
31 H, “WANRHIRA” WiERN “7, RIEFEBI. £ K& TN ER:
XANZ 2R WWT SCIBRAER R, A 5 A w8 A% B8 T AL IRV AR E WWT ) ) 4R

e E BN K

iy “R7 ALR “PRid” #
HL AR AT B s RO
Mo FERXAXFIGHES, FATTAT UG
PP LB N, BIF LR
L, AL T b B R Dy
TG LERAET KA RGN, by
Ry e 25

EAKE, BIHATAIE, K5
“EEPRIAR” _LRISEHRA TR
AHJR T IE?

RN RGIET T, #5TRE
ITE Fi5h— %=

Map Columns Layer REELLES

s

Color What's this?

Hover Text What's this?

Howver Text Column

LaT -

Scaling What's this?

Scale Type

Power hd

Size Column

PO, WWT ) Excel #E{FHIAEH 2—— B LA N5

HED IR
1. #TH WWT.

2. 1F Excel 1, iy “WWT” ZH.2%, 1E&FF: “WERE]” (View Samples),
RS “HT U R rhERSE41 7 (Earth Based Geometry Data

Sample).
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3. f£ AL FRTEAL B MR rpik$ “ B X ” (Countries_Regions ).

g Home Insert
Visualize Layer View

Selection Manager Samples =

!;!!

Countries_Regions |

Visualize

4, Py “TfiibikFE” (Visualize Selection).

| A | B | ¢ | b E F G H

7

8 [NAME GEOMETRY "Altitude COLOR 1502 "1s03 Longitude  Latitude
9 |Afghanistan Polygon ({74.915741000000. 1000000 75%yellow AF AFG 65.216 33.67
10 |Albania Polygon ((19.436214 41.0211 1000000 75%violet AL ALB 20.068 41.14:
EAlgeria Polygon ((2.9636100000000. 1000000 75%blue  DZ DZA 2,632 28.16:
12 |American Samoa Polygon ((-170.542511 -14.2 1000000 75%orange AS ASM -170.73 -14.31
13 |Andorra Polygon ({1.7317200000000: 1000000 75%blue  AD AND 1576 42.54¢
14 [Angola Polygon ((11.750833511352! 1000000 75%yellow AO AGO 17.544 -12.29t
15 |Anguilla Polygon ((-63.167778 18.16¢ 1000000 75%Cyan Al AlA -63.032 18.23
16 |Antarctica Polygon ((-60.22000 -80.285 1000000 75%indigo AQ ATA 21.304 -30.44¢
17 |Antigua and Barbuda Polygon ((-61.686668 17.02¢ 1000000 75%red AG ATG -61.783 17.07
18 |Argentina Polygon ((-68.60861199999¢ 1000000 75%indigo AR ARG -65.167 -35.37.
19 |Armenia Polygon ((45.153871536254! 1000000 75%Cyan  AM ARM 44563  40.53
ﬂAruba Polygon ((-69.882233 12,411 1000000 75%violet AW ABW -69.977 12.510
gAustralia Polygon ({158.88217353820! 1000000 75%red AU AUS 136.189 -24.97:
22 |Austria Polygon ((12.833611 48.7731 1000000 75%orange AT AUT 14,912 47.68:
23 |Azerbaijan Polygon ((45.083322525024: 1000000 75%green AZ AZE 47.395  40.4:
24 Bahamas Polygon ((-73.03723144531: 1000000 75%Cyan  BS BHS -78.014  24.62i
23] Bahrain Polygon ((50.812492000000: 1000000 75%blue  BH BHR 50.562 26.01f
26 [Bangladesh Polygon ((91.897493362426! 1000000 75%yellow BD BGD 89,941 24.21¢
27 |Barbados Paolygon ((-59.533058 13.05( 1000000 75%green BB BRB -59.559 13.15:
28 [Belarus Polygon ((26.613209 55.674i 1000000 75%green BY BLR 28.047  53.5¢

ES ) a%}i 113 )E%% ;%%g; jigggi%é% »
(Layer Manager) ',

"o

R

AN

%

77
PEA

(Reference Frame)
WE N HER” (Earth).

6. B “E WWT
h W E 7 (View in

WWT),

T, FATATLL
BRI LEOHEE. &
A A& 2, &4
FE XA O ik b
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TIRMMPIt, FeiEkt, XEWE, FEE-H T4

BAVERT LB TE WWT Fha)ik )2 “HifE 27, 1hhE p 50 5 E R X 4L
S mE—iE, W EEPR. X8, JATE0T UG 2| BRI R R E T .

XA 2 R REMX 7, U EEE” (WKT 2, H T
TE AN [A) ] S Bl X AE Bk BRI A 2307 ) “Bita”, “1S0 A 27, “1S0 Ay 3”7
CNT B SN ERRETR) “HE7., “GR” 27 K80k,

2T IXANEBIWEE RN, MBS KK EH CRER!

WWT ] Excel FFIRE SO HIEE 2 NMOEMEFmEs], —Misl T
PRI FLR, — e T CFA-2 B EME, WIEREE, KK 0] PLERLE
_‘Fo

OG-
AT RPN S, FRATTRT DUE S S WWT | Excel fdif (1) 2 4 20 9% -
1. FTIFCR wwT,
2. 1 Excel ', M WWT 3H.4%.
3. 1f Excel TR AEYE, R/FEFEHUEGHE. MEENERE. 4%,
4. sy “PTRAGET A, BRI AR — AN
5. EEAEEN “SEAART , WHER. KMH. RTSE.
6. ZLLENEINIEMTE. R AT ZRE SR A BCE F A EEE,

HLARE DT A ERAFE
RAT S AR SR “7E WWT FWE”  (View in WWT) %4 (—f&AL
FETA) , RIGVREA] LLEE WWT thE B a] fAL I BOR 7.

~N
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[ZE-]1 WWT BIFTEHEHE
FE (T KSR )

R B A AL

1. EETEETESEERNELMR

A AR AR R, AR R R R L P B R T IR RN A B S A DG
T AN 2T

AR L R M2 TR S O B B ED AR BN TR ——r [ 2 R
WD) SEAHOCTEE, SRA P EE RS RAAIN, FESVEITH 88 A FEAH
P, FHH R A

W], BAmIE, PEEREATERE, BT, BRIk, PEE
JE R HIAESE /& “ =3 =+ )\f5 " fE R, “ =15 415 Jjj Miﬂ R AE AR T 3H 5

m “ =+ )\18” #3550 4 i, &H— WZJJ%%??E FRIF, BRI “PUR ™

RITEW: M. 70 Ky B Oy B

677 X N ER=

[ipa=lt NLCNE R

R TR # 9& 1‘9[1 Ak B

2. %%*@EEHF‘E‘J%’%‘E?&‘E@

AT (g AR IRERY A O EE B KD SRR N, e
CHE T )\TE T BT S R B R O B A (RSO, R RS . i,
N (BEL) L— (KRS —RF o« (14) ——Alpha Lyrae
(PUPES).

3. EREEMMAXRRISH, HABMHEXHEIERK

e H R PR XSS, wT DUE W N R B i 7 V2

OFTH WWT 8, fEFm Ead “#R” (Search) ., fEAUKIKE
I NME N F N R VE RS, 78S AMNE S 7 Bon 15 2 06 R B akie il R
HIEFRRATER AR . Canld 1-1 Frs)

RSTUEF ﬁ X

me

i

JJIHHIC{‘
‘—E[‘mEar
@WWW

Alpha Lyrae b= =)

* 4 . * e S

Aloha Lyrae Alpha Andromed... Aloha &ntliae Aloha Aauarii Aloha Aauilae

K 1-1
@B HURFT R R AR g B, F 2P B 5.
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G FH “ FEG R A" BEMHE X R RCSE (& 1-2 fir
e GEF “FRRER”, Frik N RAERBRH B S PR R LR, MHERREE
BARKIALE D

ALy

£FR - Vega; HIP91262

ed 5Ky Survey (Lolor) ™

1-2

BATAT UM “F BB EREE7 (- 1-2) W, 53] “d e —7 B4 FRE “ Alpha
Lyrae” 4, i&f “Vega” Fl “HIP912627, #HELEIM S, “Alpha Lyrae” 4k
S T AT T A R

@XF O E FIAH IR SCSEOEAT B Ab 2

E “FEBLRE” B, BATTLUANE R SRS RE . R Add-in for
Excel 23K, 7% ZHIRE R M EE G v WKT . Wi 1-3 s,
WRAEZE BN RA Units (IR&EM AL i Degrees (JE) B, #HHEH
770N th #%F 15 °, 1min A4 F 15, 1s 4T 15", @R ARE M A7
14 Hours C/NES) BF, R 7« #3528/, B 1h=60min, 1min=60s.

r selection range and click the "Update Range your selection range and click the

RA Units Degrees r RA Units Hours ¥
[ Wiew in WWT View in WWT
1-3

N A “ R —" B A&k 18h36mb6s, 48 (18+36/60+56/3600)
HHASBFIIRE A 18.61556 /N, IbAb, & (18+36/60+56/3600) *15 {515
FFREN 279. 2333 JF; AR 38:47:01, 4 (38+47/60+1/3600) 15
B JR4h M 38. 78361 .
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FATAT UERBGE R B F XS4, AR FN, Eefldgan, ik
M BEBACIX S, AR, URATEAE WWT AL I 21 2 5 s AR
CERTRERAERT.  (BdEREWE 1-4 P

D)) 9 - AT - Microsoft Excel Lo
= mm mA TEGR O% BR R WE | ww @ - -
oL & @ @ 2w v 9

Vigs Layer View Capture Manage  Go To Viewpoint Connect Contact Feedback WWT Add-in

Sele! il v for Excel Help

e
lection Marager|Samples - Viewpoint Viewpoints  fromData | Remote ly Us

E

A B c D E F G H 1 J
Ll BA Biis By BEPXH @y &S A FEH RE

2 Name RA Dec Magnitude Color
eres } L - Lt S B e . P a1e O o .
veludes | = ZHER A" I AW % &« Kappa Virginis 213.22 -10.27 4. 19 white
| 4 am= Ef 1 Tiota Virginis 214 -6. 001 4. 08 white
: L= %4 n Phi Virginis 217.05 -2.228 4.81 white
JLrTEM FH A Lambda Virginis 214.78 -13.37 4.52 white
*fa  Kfa #rk a Alpha Bootis 213.91 19.183 0.04 yellow
] G A#@E - MEn Eta Bootis 208. 67 18. 3938 2.68 green
4 A #% 1 Tau Bootis 206. 81 17. 457 4.5 green
Hi#EE= H K v Upsilon Bootis 207.37 1b.798 4.07 green

Kl 1-4
T B 1-4 FralgRa T i) SR 2 BE AL R

4. $Excel T PR BHE R2A13 2 D—elco 3Magnlt:di9 CET
WWT = ] ALtk ' i R
Ok, Wikdma | 214 76 4.08 white
REEERENsEMLI R TRER |217.1 -2.23 4.81 white
By 1-5 fios ). Bdi“ Visualize | 214.8 -13.4 4.52 white
?;;?C;E”£<ﬂ*%%iﬁ*%> ﬂzfﬂ’ﬁﬁg 213.9 19.18 0. 04 yellow
1% “ Layer Manager” (24
LR, i Ram . | 200-1 18.4 2. 68 green
206.8 17.46 4.5 green
207.4 15.8 4. 07 green
K| 1-5
VE: fEHOPER AT, AL
H{ T DA.Dec.Magnitude. Color “ayerManager v =
X PUASS B HBUE, 15 AT 4k Update the WWT Add-in for Excel
’f'tﬁ:ﬂ%o ﬁ‘ﬁﬁ’fﬂ%ﬂ_ﬁﬂﬁ%ﬁy\jﬁ Select Layer star (not linked) -
WWT A% NI,  Fir CAZE WWT
E"]ﬂﬁ%’ffhﬁﬁﬁ%ﬁ{iﬁﬁo @ Show Range l_ﬁ‘J Update Range
@E “Layer Name” (EE/‘] i @ Delete Layer
25 A E N HE S N AR BT i 44
E/‘] E ;g , il[l “ star 7 . E Layer Name ctar
“Reference Frame” (Z% &) Reference Frame  Sky -
AT SR = A IS B e w
PRATEE N Z2 2, W “Sky” .
(P 1-6 Frs) Kl 1-6

O TR E, 1 PE T S H R, Bl “Update Range”  (GF
e D dH, #w HEEa R .
OAEAIL T ARG AL, BBV,
G “View in WIT” (ZEWWT HHUE) 24, 7 WT BN, WAEH
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Hubble Studies Astroohotoaraphy R

%R ;- Arcturus; HIP69673

1-7

5. BIEE JNi#ELR Excel RAZFHAFIAE WT [P L

O E BT B2 FIEL R B R

T R R B % R R OR R T HEA B . 35 AR
POERE S 1. B 2 A2 3, T ZER A EEL Linestring(). 5 H KK N E
BU1 20 3G SRGEE. HRERGZ RATKEIT, BE5EZEMNEEHE
ST, ZPUEREREDISEHE, W Linestring( R4 1 754 1, 7RE& 2 K4 2,
j‘ﬁé}: 3 jlﬁgﬁg 3, ceeees )

RN B s 8 FHE 0 /E e b

%l 4, JC f§  Linestring(217.05 -2.2280555,214 -6.0005556,213.2208
-10.273611,214.775 -13.3711111). A& WA 1-8 Fizx.

ﬁ-r| Linestring(217. 05 -2. 2280555, 214 -6. 0005866, 213, 2208 -10. 273611, 214. 775 -13. 3711111}

v x i E C D E
.1 BE EEZ EEXL Geometry Color
o o HEHER JUTE it |Linestring(217.05 -2. 2280555 |white
o 3 AR Linestring(208. 6708 18. 39778, green
1-8

Q2 JIELRAE WWT HR ] i AL I 72 5 2 5 5dE 78 WWT Rt el Ak AR 5], 2
RBCRIE 1-9 s

VE: FEHEESSr R, RATATBAE “ 2045”7 f N “xingdianlianxian”; 2% R
17535 A ““ sky s T ARAL BHE I AT % FE Y J& Geometry Al Color X /51 (JE AT [H] ).

151



Collections =

’E. L9}
) s
Soitzer Studies Chandra Studies

fesis

i

i M ®ingdi anl i areei an

E T |

0001 /01 /o1

Time Series

K 1-9
I B VEAP R, FRATTA] AFE A R R S R IR Excel FidEAE
WWT ]k, 72 1-10 R ) 2 S ARER T 2 i, SR 4 2 A e 2 5
L,

Tgnin

Kl 1-10

—. #IE wwT FEEREZBH#F— “RHE”

1. WEREHBIAR, FERMRER, HMESHA
I NI E b, IEZR M R KR AR R AR SO R

152




AR T ORI, MeAh, ] LEBCHAR A F AR, tn, Siss 2
DI 5 3T ORARIE TR A 290 S BIAS TR 2 0

2. HIfFBIFHIEATE

OB — N85

@EIF LIS F 5

@BLE LT | I U AN 45 R &
@LELIT A P iRy BR S IR;
OBEX T B REE B ERR;
@ EELIAT Fr HE TR 18] 5
@NLINT Frinsa AEdans & ;
@, WEIELT

OfEEIF IR

e MEER O VEAIRAE, TS W HARE .

3. BB Rk TS

R —: fE— M2 WoR 2 2 IR

MR N AT E, FTRAEAOCH) “ RTHE” FFTA B aUE fOE L
PRAFIE— Excel £k, B ZEm4 N “liangxing” B¢ “xingdianlianxian (£
ROELZR)”, BEEAE WWT il fifth. B 2-1 N RiTETE 25 IEE.

2-1
RIEFHAAF R ENTE, QRN B EIELNEIEERE, 25 WWT
AL, TR EZAE R ATEHRNEG ZEIERU AL, BUARERWS.
T EEREE LB, H WWT ERR TS R~T S, BRI FRET

153



HEHADGEPE . #lu, KiEPHEEE “guansuo (TIR)” “zongren (52AN)”7
“shilou (TR 52, XFNZRWIE 2-2 AR R . 7EE S HEA R
B, ATRAEBIE RS HE “Color” ¥ BEAEMIFIG. KPR ag %
TAERTHEKERE. M “shiou ()7 X—EENHALAEL™NE,

2-2
TEMEE e R, R N A TR 2 Z T e B s 2 ik, Bk h /T
By “v7, aTUFENER ZAE, e LAk, RIEMHIET &, G
P2 fa BT By W4T it AT 9w, s e RAFRI ] o B0 ()98 Ui mT AE oA
TR LR, 2N A S HIER IR AR R, JC 7 89 OO s S N WWT .

ROR = SR SAUA I, AR E kRN

& Link to Slide (Select below) ™ Link to Mext Slide

¥ M

ﬁil%ﬂ*]ﬁiﬁ« e

10:00.0

2-3
O In— 5K N FH BRI AR IR .
@TEZFR IR ek A7 % “Link to Slide(No Link)”, &% = Fét 47 X
2 —, B “Link to Slide(Select below)” “Link to Next Slide” “Return to Caller”,
QU IMIALAR IR, EEFRE, RSN (E 2-3 ffis).

154



e R R, @I R E LT B3R BRSO, KRIEI
G T I, e R (el S A 5 T R b o s — S B B R A — 5K AT 45 B
AR B B — A

MR=: FHEILE

RN N A RE TN T E, v LUERERHE S, CAIEmANFRRI T .

O 351l N 25 IR BT S 1 AR B & 9]

@fd L5 B3k 475835 TAF (i, GoldWave. Cool Edit £1 Adobe Audition
LB,

MR RE B N A S ML 1 s fF, BT W E SRR, (WK 2-4 Frr)

] 1-5he.mp3

] bodu.mp3
| dizue.mp3
| douhu.mp3
|l hou.mp3

'] huanzhe.mp3
| shilou.mp3
| si.mp3

|| ianshangdejieshi....

| zong.mp3

b

= (N): - [%ﬁ‘é‘z&(*.mpsf.wm,ﬂ v]
[ wro | [ = |
K] 2-4

@R FEHR G, IR FEFEATIN AR Ch, BEEE ., F R BT Y]S5,
MR B E LI Fr (AL B AR N & 3 A

VE: “HEE R CHIEIE T X PR 5 R I AR RN N IR
R BRI A I RIs F, BRATE T DLRIE S “RTEIE” B, g
T EIE £ IS L R B4k: WWT. Add-in for Excel i Excel, 22214 FH

J7E5 I VE LA A B IICWWT 122 25 548 YA CWWT | Excel #ifF——Excel
BHEAE WWT 44k ).

155



[£8=] EREZ=—AM VizieR B WWT

BRLE (HXRRIXE)

VizieR j2 FRHE K1, 15 9599 AT E R B ,
fErp E s, HEFE A vizier 9 H E 8314 http: //vizier. china-vo. org

T —P ki “EH”
1. TEEE /MHEH N”milky way cluster”. 55 ~/MEZREFIHZE, milky way
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» Enletze ReadMetfp
Preferences 1} o | (Q Great Attractor region redshifts (Woudt+, 1999) ReadMe+ftp
T/A+A /350739
max | 20 =]
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1. V/132/chsters (©)SAT Open Chusters Catalog (194 rows)
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T TAR AT AR & 2> RN R S Rl AL 2, 18 LA A L AR I
MOR, BT B SR RN R e s . SRS ZARPRR, PR AT iz
Tt GREGERRE . S B, NWRIREL, FOR R @S . Pbxt s ml
MACERTE 5 S 8 i MU R AR BRI FE 23 0 22 TR WWT SX AL TS (1R 5L
WFFANERE 205 1 6 AT Bda T L B e 5 ST FeAE R i A 1 s Tk 2D
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BB, XA T RA IR KR A e 6] . RIS, AR T B WWT B2t —
B RAFAE AT R T 30 WRREAT T 2 5 ot B 138 i AU S 36 R SC R K
PRI NAT, WWT B R B 22 N BT RENE 15 B 5 T2 R

1.2 tARFE

MBS 5 S AN T 8] R AT A 7T . BSABA B SE 18 5, &
i X WWT B T RAR 590952 5 X E A ST FE BRI & 1 s st
HE S0 E R e AL B O RAGEIES . SEERIA A oot BRI Z IE AT 46,
BAE: WU B IYIE AL, RO BB S A NI dh AT
BN B RIB S 56555 . FERR M — 2 B RN 200 T 8Oy B A0 .
HEE . WENESR. ADERIE T BSUEM.

2WWT E & THIETAHIRIL IR

BB RHEAMEORKI AR, ROCEIEH IRE R 2 EdEE R R BoRtEH 20
B ERPRGERE R, KA B S R 7 H i B DB R A
T AR RN, BeE s AR R A BOVR AT U IR AT, PR
A R T SRR, PWWT B R e (5 B AR K 43R
v FE Y BT FE B C 8258 WS e, 52— R s SR R N 2 A R SOk 72 S5
BHE TG EFFHATRBIURAE AT, N 250 0] 5 3 XA & AR
FAT B TR T I R

2.1 WWT 5H Excel i

WWT Bl Worldwide Telescope, "3 44 /3 4R CERI &, A& T FL e 2008
5 AATFRAM —F BN &, FIH TR EGE AR LA,
FER A BRECH N T g b i R 2 R S B O R B A e — e, fE A — BT
RESER A FLHIZNN R SUE BIRSS R4, 5T 5B ER T IR S G R -2
o FURIA WWT XS LA S BE, AU AT AEsER . 1T, KA. BX2
[ AT A S 5 74T, SE RESRIUR & S U EE . WWT Bt 7 & 0K
MHmE . KRG WNZRPRE B E G E i, Mt 7T — a5
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] = EBs that appear in either t
3 ai— BmA EwE el g i HE WWT

(’ ﬁi e S S N

Visualize | Layer View Capture T Manage | Go To Viewpoint
Selection |Manager|Samples - | Viewpoint Viewpoint - Viewpoints From Data
Visualize WWT Viewpoints Ta
EZ - Je | =15*42+B2/4+C2/240
Layer Manager v X | E | F
Ed LEC
Select Layer Sheet1_2 (linked) - 20, 0534 48, 1149

17. 83332083 46. 96373
16. 5236623 47. 33316
15. B37B166T 44, 84476

(2] Show Range m Update Range

[CJ] Refresh Delete Layer
= @ i 15. 89477033 483, hd4dZ2d
Layer Mame Sheet1_2 13. 8335870 47. 745811

19, 70115833 4%9. bA0Z4

13. 229675 458. 02713
14, 0648625 45. BaZ98
13. 55855833 47. Tha53
13. 40769583 485, T2606
8. 215033333 49. 3276
10, 0ZR0251T 20, 23768
11. 776150417 45, 5203%
12. 11064167 51. 55403
10. 19344583 46. 94928
12, 324825917 b0, 6A031
12. BB479583 47. 27849
240. 06044553 35. 20877
£38. 9608917 35. 159544
242, 5388042 35. 955495
240, 2436333 34. 31509
2432, 35316208 35, hE65E
286, 0074042 A0, 23262
The layer is now linked to WWT. Changes to 298. BEE4125 50, 61164
the data or to the visualization properties View in WWT o7 203, 8414 48, 28T72R

will reflect immediately.
M 4 ¥ M| Sheetl o Sheet? She

B 1 WWT [ Excel 4 Th e b & o~

WL I . I WWT i) Excel 4 ml UK R SCHdE, & s, 4R
BAE. BRMEU. FERENR R ERRARE (il DA BRI E) S
AN F Excel HL7 A%, 285K SR i A5 sl PRt n] AL H R, bR BLE
ST Excel 34 M BOBAR L WWT TR . BRI, Excel 1
PR 2 g T U I SRR A KR B

Reference Frame | Sky

Map Columns

Data In The First Row WWWT Label
20,0534 RA hd
48,611438558858589 Dec A

Te map additional columns, include the column in
your selection range and click the "Update Range"
button available above

RA Units Degrees -

[ [ [ 0 T T [ i Sy o Ry Py VU PRy VRSP FEFR
e T N e e e B e L= L= e LS LS R L S A L

185



2.2 EASMARIR

FE WWT - & N R SCEEE mT AL 5 T 58 BT 7e e i 22 MiAL T 4k
88 SEJEMIASY, KEAHEAEE; frp i K nl il 1 S A 2B i 0 A .
aAEE S, HAl R WOCHR IR oAb TR D B BRI BIE FE IR 4 A B IR AL
POE TR e [ EAB T A 25 Be s/ 1 R T

B 2 WWT &5 5 e [ ol AR 22 o R T Yl R4

2.3 M ENSME R EN

W9 B R AL S TSRO A TG TR0, ELUL . A,
YER PR, LUINTR AT SRR, L SO 2 5 7 AR A D
KRBT /MEBR I RSORS00 LA R T AR 9 A A,
e T SR B R ML e 5 0 1 P B4 R T R 7 8 53 0, ARt T
MRV . IR A 2 R 2 S AR RO AS o224 J T R 388 60— 47 4 3L
O, 00O TR B DA B T R SR T 500 A B B 0 S BT
S T EAR T LM M B M ek, E R et 2, T A
G, R ST .

2.4 PRI RAVIZEL

1]
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WWT 24t 7 5 (8 i R SCER (5 B A E, ROCHIIECTA TR Ll R 3
PG FER S AR IS — TP AR — R B2, I (1 BRSO S g 5,
BRI, B RS . IWWT B SR, T LUNEIZ (1
T I PR AR IR &R, WK PR S KAT BRBEATHTIT, thal DU
L, AR RS RN R Z L2 NIRRT LA R AR ERR IR
X AR5 R EI 2], R B8N N R X 2557 3] 5 € 1 22 25 B
THENHHR £ WWT G T A RSCRRE VR 5 K78 i I, B T8 RSEAEAT
RZMiLEFE. ARETAERIERET, TUE R LUK R RE, & KRR, 2
~ AR BZZFEWE O S T AR SATIR KR LE L, O 1 REfs A TR
WS R, R PUE B QIVE PR DU AR R AT RAL ) H o

& 4 WWT 1 2D Sky & [A) A 24
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3 WWT E& TEETTMRLSSERAR

2o A R EAR R 5 B2, D NS I SO SR OUR T A 9 e
Z, PR I FIR N BN BRI ) 1 BEAR, BRI R R T SR . S
TULEW AL AR ZIF 7 VMUGRIERD R IR . = K. R#G
JE X-1 2 )5, RBUREE I RAEE AT & BRI 5 BB AR, F1iR s AR ]
i H.2 T REBL, BXURRDCAR AT SRR TE Sk 25K, JF H WWT ) Sky
5§ Solar System 5 3 1 5 A0 5 G 0UR BN 2 AT AL B — 2 Bkt
I HE R R BR 103X — B R A 9 SEER B BUE i AU 1 [ e A0 B

3.1 BRNEKER

KR TS — BRI B XUR, 1670 F R AR A X FIENERKI T &
ML . KR ARSI 2.2 6 2, BB — I I RORARI, Ml 3.5 56 /2
A JE LA R RS R KR 2.2 55 o XML AR FITER), — AN IZ00y 2.87
H o BRI G 17 A5 2 F 8 1 PR LG8 1 2 S R S ELE i, At
BR_E UL 2 B R A B

3.2 MIMAR LS HHAL

B RKB% 7€ N v ZE i A B8 I AR AT T R, JT IR AL N B AEZE
i B BLAE AL
FIARAT LR LA 1 -
T AR TER
JEAlEE, B XUR
B, BRI XUER
Gele, IEEHEXUE
s, ZRr AL KRR
TS RE R A B A I
IR ZI G AT

RS o

K5 K fEHIEAR 4R = K
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3.3 RNEHEIRE. SR E

o ERAT AL N E A LU R — R KR L EE SRR, =
R ATIAL; — BRI RUR HOEAS, By P Hmt etk . SEELXUR
SR = AT ALY B AR T WWT o Excel fifFRIRE IVE L, & H—3K4 N
StarLightPro [ 4B TE . KW T Ab 3 110638 i 2 2080 R R g AN ik
AT, BTN Excel #ifFE WWT FH 7ol ¥4k b3 5, RILAT e & H
TR A SRR RR, JCRRRCRIFAWIR, B o BT Excel 81
AR RARIUR L T 648, 1M A2 SO0 3o FOW T (0 B B A0, RPN LA
F LA B N R BCR RACES e B8 B 1) A IR AR A

frame200.bmp frame205.bmp frame210.bmp frame215.bmp frame220.bmp

frame225.bmp frame230.bmp frame235.bmp frame240.bmp frame245.bmp

frame230.bmp frame235.bmp frame260.bmp frame265.bmp frame270.bmp

frame275.bmp frame280.bmp frame285.bmp frame290.bmp frame295.bmp

frame300.bmp frame305.bmp frame310.bmp frame315.bmp frame320.bmp

frame325.bmp frame330.bmp frame335.bmp frame340.bmp frame345.bmp
K16 FIM StarLightPro f5 /13 21 {1 KR 1L XUR G 1Z s 11 ]
3.4 RFFIMBHES RRINEX TS

FERIEERE T, R EE T AR i, XD ESL LN AT 1 — 21
A Ede, % (UESOE T & - KRB — 18RSI B iR N T
RIZI, D9 ERLAN & SN TE N BRI T KRR e oy A A 3 P O R AR R S
B SRS Sk EARE — AR 2 0 N A2 B Sk (R BERR — AR O™ B2 A7 £E
DIAEAE DI R, B30 T R B =F &tk I, JF B B 7 —Empise
FSCAEFIR o 22 Ja 3k ] AR B 1088 22 I BE AR 5 DI L, I KR o 2
PN AAREZ IR R GRS AT T 25, BN E AR IR 2 OV E AR
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A IIEAAL, T N TCIER AT S B AR, RePRE R AR, T
BUE RSO QRS REIX R EL R 1T, 82 1 oKt ] LA A R I RS2 AR
Hixk, 32 (FRENAEZ) hRESRIA NFOUH K E R B R, KO s
FEEARAGRE I RIR L R, PR E LA QAR SO I 24 32 K
— MR EARRAK, HAn HXUR RIS, SR OB BRSO . R
=AEXVEE F, AEMARE —F, BT, AN KRR X B UE R
FEARNGIL G A Z 5, tn] DL 7R — 2 RURS AN A ) HeAl B XUR A AZ 26
T, BRERSOMRFTARIREIS i oh, JE AT DU — B8R 302 S 05 T ) FH AR A
4, RIS K KOS XA AL A8 7 4
— BN IS TR AR BN, B G0 A e A IR S T R A I TR BT AL, e
AU O R 3R BRI HLAFSE o fJm ) R B2 — SNy, A2l i 2 B L
W2, WA A S HHE 2 B, WWT B R AL ArA% 26 N TE A 35 Bh A &
s AN B IR RN 5B, T 5 O AR D ) I [ R — B HLN 2
RELEMARWTIR 2, JT Kk B85 R AT — SR THULR KR PR AL B, Gt A5 o 10 32 A 41
BEBINFRATERIRIA &R, FHAIRE [ 221X fh it 3D A 2D f¥:#, bW ARRED
S ARAE L

Auri ga

LY o T +
ey .
J|||.'||||]|||“I Mc

"Faro"rx\
Taurus

s Mi nor
. QOrion'

7 Excel # A ATHLLACR B IDR R (00 HALRUR, 2063 frAUR)
4 IR SSLEE A RSB 5T 4T

PSRN ELRI T, WWIT S5 e 2 AR IR 22 3 TR A S RS 7 A 8 25
(R . Bkt doe 7 BT WWT F & (o A6 7878 DUIRSS F R SCRVS
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HR, SOVE ERR AR A RS, ROy R 4R AR 2
R BF 2, R EREIERITH I 2 A RS AR AR /A X — 4521, 1E
] JEAGEE B o RIS B FEIREG R A R, A [F) D7 ik 5 2 B R A X fi]
SATHII . FIN, AFERBAEAT S IR, £ WWT & N BT AALHE
FEIFA BRI TS HARFAF A BT AL, ZEERE 2Rl LA A I B2, e
WG e 2 I 45 R 55

4.1 ERKTi33E

FARBIA U FE XN E R0 T R XU KRR 1062 il 28 ] (AL BT FTX —
BT R, IR AN TR A A 3 B 1) foe K TR o i ) ) T AR P A4 K
WA 2R M2k, 8 WWT (1 Excel #ifF2EAT T ALALALEE . SR 7E 52
BRI RE AR PRI, Excel 4 A X T BE & FH T AL K T AR X gm0 A7 1 11 K
Y&, I E AR RIS PR RO, JUH R S IR AR AR ) ] ML AL LR AR 2
Bt HRCRAME . 0 7 — B A, B 2408 (The Sun) AT, %
PRSI T 2010 5 1 H R AR H &, AEAMIHT WWIT B IS 1] sk 2 g S8
HE MR ER, W7 KRS 5 rHnsg g B, SORIREF . b5 R0 g
PAZ AT 8 HVEE T AU B 80208 1 1 A A KB XU AR AR,
111 A AL A 24 AR K 8 ) ELRR RSO B WL AR RE 578 5 A WY 0 1) A Sk
oA, HERENS i B H AL VE S DU XL RCR, ELints BT R L34 A i
5 B S R R A P IR AR A I ROCR, R4 1)t LS B 1 Ak IR AR
FA I A B I BRI T P, Al T R R R R AR TRV AR
IR AR, B ZRSE B XA BHERS Tk, BATHEANZ
SRECE B RS BEIS 2 FIIR B2 S AE AR B R ACHZ, FEANE T Btk A
IR e T AR R, Ny — 2 AVE TSI A AT, 31X 2 A2 ORI 2 DX
FHE TARR)—FrRAT N, W RRE LARR I I AR P Bl .

4.2 ZAESHTER

KU FCE SSAET WWT F &R, HIFAZER T R WWT F &34t %
Jeo BARBIREFOEAE T, R R 55— AN AL P B R e . B 25007 it
LRI, BRI AT AR I A — T, RPN M Sei . WWT P& 7E Sky
B BEFR HERARTE RER B —4E %, Ti7E Solar System 1) 3D #5x0 F 1K
B FANHARZAR R BRI RAE—FE, R2U— A E A EEHIE M RR 1K,
FR A TE IR L XU S8 ML 5 28, Excel i E B A0 545 1) R BH £ 40 AR
3D AIAALIIRE, 78003 B WWT IX K04 76 R 5 R B sEAL 23 8] o T WWT
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KEME, €T REEFFAMUCA I EF X R 8, RN uRM T
— M HAWE B &, 5T A HE IR TG AR 515 B H Al
NHE B, CUXm AR Bt Z X E 2 T, StarLightPro {2 X ke —
LT 1B B NUR FIALFE Y, W] DL IR = 1 2 B & XU (G5 I8R5 % B
B KR . ¥ StarLightPro £ /752 BUH I ER RN WWT 212047 15 =0 i
W, U RIS B 2K AN 7 2 5, A RERS A A N B8 AR

5 Mg

AU (7 R AR HIE S B WWT 7 & R B XU IR, DL e
B R SR 1 o T8 e AU 8 2 Y ) — S AR NS RIS 5 57
FERIEATE 7870 B2, M AR HE S, XS HVEL AR T AR T4 1 #R E AN
BE, BRI A MR, — DL AR SZ NE . r AT FEAE TR S5
FRITRIIS 5 AT < R AL 5 A 25 R BAT SEPR R SR RIROH A2 AT A
KRR 525 . X RIS TARIN S, 45 /s —VI#E

S 30

1 B4 e AT AAREOR 1) R e S S I [3]. w1 P R R, 2008.

2 4N, sk, BT AE AT RLAC AT FURT U A R EED]. RHHE BALEOR 5 BT,
2011,

3 Hey T., Tansley S., Tolle K. The Fourth-Paradigm: Data-Intensive Scientific
Discovery. [M].Second ed. MicrosoftResearch, Redmond, WA. 20009.

4 BAGKAE, HRM. AR 6 BIR E B[] BHHE BALHER 5 M,
2011,

5 M5, FTE, BRE. XMM-Newton T2 WK R TLAHE AT [9]. JE 50y
Resdi CHARRERO |, 2004

6 EHITTE R BOE TAE=. 2012 4F 5 T80 R4 B R L 55 Il —— Tk
WWT 7E R 37 H R 0T M.

7 BRI, KR GS-WWT RHR[I]. KCELF4, 2008.

8 Cuilan Qiao, Chenzhou Cui, Xiaoping Zheng, Yan Xu. Science Data Based
Astronomy Education[J].

9 Cuilan Qiao, Chenzhou Cui, Xiaoping Zheng, Yan Xu. The Revolution in
Astronomy Curriculums Introduced by WorldWide Telescope[J].
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M 1 RICEMB GS-WWT BHR

JEAE: A ik K. Sedm 4emm 6y WWT

R GS-WWT B
B R M

EHRXRLE

2007 4 8 A 22 H, HEMEAAIK (Google) &A1 Google Sky (fijFx

GS). 2008 4E 5 H 12 H, HAFE AR (MicroSoft) & 4fi T WorldWide Telescope
(TR WWT). BEEIXHER H B AR R EANTESL N R5 0

HEH, RO, Rl ROCHRRR BE #E T GS-WWT K.

U4, RO VA N A il B AR o T R 4 ) 6 SR S B 3 e 5 00 0 4% 4% A
STEL Z0Ah, JetE. BAN XWLR, —HE BN, R B B b4
LG RS S P Im B AU 75 2 AR SR P &k B5E TB (20 —

“IB” ¥ F—F “GB”), RPFLHL PB (— “PB” #F—7F “IB". WiT
Yy e A X i ()5 B T At BRSO SR R . DR S B 2
SR L) AT SR Alex Szalay AR (E 1998— 1999 4R [FF2 i 1 MR L
£ (Virtual Observatory, &FK VO) HIixAE. IR G 2ES G BEHAR
W ARV P I 9T BRI TC 4% 0% B IR B — D TP R I B 2 R R I 2 A R SR
REREHAET 6. BREIRGE, WIRTIRLTK, Szalay BURKERGIEL,
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Jim Gray 1845 £ 4EE IR L & TE RPN “World Wide Telescope”. ( £ 74 #
KL G #TZIRHRIKT] 2001 5 5 MEFHIF T XEHHEP— i
BELE T )

2007 4 8 A 22 Hift A @ik (Google Earth, f#i#K GED 4.2 fiH
7O ThEE, Wi “Switch to Sky” , JETHIFATHL E#0UE Google Sky (&
HRAS), TR GS. Ak A T ] Google Maps t145 Sky #z, 7EA I IFR 2
N Google Sky Maps. Al #E & — A MEILHI SN R FEEE MRS
)35 , 38 I R 2% 3 W %, Bl 4N |E 5] FireFox 7 1] . Google Sky, /£ 4 Google Earth
— I SR DIRE, FTHF TIE M FE PR T AU, B T fFALHEEK, Google Earth
A TIME RS A, Y2 HT Google H B\ HH 247 45 [k 42 K 3L
XIS, Google — BT R MK IE, 7E Google Sky Maps 2 Bt T
Google Moon #1 Google Mars, il:/AAv#E L Google )~V & Hi4E H BRATK R FEV; .

2008 5 ] 12 H, fEIEARZ ROCEF MR ZIFE L 7K R B2
J&, FAPAR E 2 BRI T L T WorldWide Telescope #7 Beta fii. 1
%t Jim Gray 1R AL, ERGEEHAE WWT Zikss 17 Ea—AN
HIEZEE KN .2007 41 A 28 H , Jim Gray 1# 12588 % [ Cf{)7Hi 515 ( Tenacious)
PE, fEMIHSG L GE M B RfE ) (Farallon) HIIEHH %

LR ENEITS

JEIAR G AT A2 TR A, (I B I  HE 4 BR ) R S 3R o 4% 575 I Hh
HIE—H . GS Al WWT FEH I AR H IX —4F 5 . 7E Google IR P K E A
YT, GS R WWT 5B R 5 . W2 H AR R UF (-~ Fh i, vt
FEINATE AL T — 2 A8 R SCHAR 7 20, LEIREE DU R RSB R A B
)8 AR T 20 Mk R SOW Bk 1 T B AT T — N N

GS 1 WWT # & mf Mg N H &4, 11385+ T8 19, mihEk . K
2 o A K I B B A0 B ) e U B R USRI — S, I AR B — A3 — 11 o4
M%7 i GS A WWT WENR S )5 & HRr A P 5t , ik ATHE
F O H A b 5t e % 5 {5 b 7 G A i

GS Fl WWT #itfg — 2Bk st,  “48WE)LITWRIL” » $TRIMAMEZETR
ATRE Al S B vl LUE B R 2, B n] AT RIS R, 200k, BAh. X k.
I SR 28 5 1o S L R B B RATT IR TEVR T B 55

GS M WWT #:RH T “IKE+HEEE” BFIRIRHAL T K. GS MK B AE BT
B K (SDSS). HUrAbi& K (DSS) Flmggh=s 1a) 8w i MG 1 JEmt b
ALER T AT o 75 GE4.3 FRANIP GS H, Kk R 3 515 B JZ (Featured Observatories)
SRAE T WS IR i A (ZDAMI B  <GALEX> 2 RIEALIRIN S (ER AN B
BRI FERR LG (X FERIEEBD . BUR SR & M R RN (WMAP) 4§
PRI EE KL, AHELZ N, WWT B GR35 B AR IR 515 S . WWT
FHZ Beta T 24 37 T K 3 DSS.SDSS.IRAS.VLSS.NVSS. Tycho.WMAP.
USNOB. VLAFIRST. COBE. ROSAT. SWIFT ¥ i X 50 24N 1% K 4
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BRIt At 1 3 o0 i b 3 2 ) BRI B AN R Pz 28 R RS B IR .

B 1 BE U8 20 B s AN RIS B E I R A, dE e E BB GE I R 5 5
GS Al WWT 3 SR [ 7R 22 M B s 2 M RIEE R R Thfe, It 2
B IS R A e k. B 1 BRI R e BN G o 22 T B . X A2k
P BN EAE S ZE R R ICE « ZLAMB B 1A 3 58 22 ) B2 s B WL F) IR 2 2= PRI 4B e
GS TEMMBR . RITFEAMEAL L IE 2 AR AEVS A2 52 LN 2 B R4
IR, WO RIS R T RN B, X4t SR A B R A4
B R AR B,

BRE =AMLY R RO HMAEERNRFL? WENHE|T
LT WS, BATEH CAIUEIRRITRSR, RTTELE OOy B Al - 4R
F. HT GS M WWT, HEAREE ERIE AT URIVE 2 R SR — S5
] B T2 ) S B WL PR Bk s R BRAT o (AR, SE AT w] RS T 57— I
WEFCRMER . GS A WWT SE BRI AR S 1 1 5 b (BB, — 2RI B
TR KA BT B, LR W] DAE TSR A 5 i h B g i, TR T 238,
R T Ao

#R{AMH

Tt GS it/ WWT #RIRGS (AL X A8 2 R SCHT il st “ —uhi Ul
RO E, L AR BT s RE VI 17 200 Af £ T 5 VF 2 3t 7 (K R S8 AR
SCHRBE RIS A M E B A IS R IR S RIZ WA RGHEFZ B Qi
Bz kb, THEFEFRUA CHESEGEREZNH .

;;;;;

1 GSH HST. Spitzer. Chandra =7 8] B B 45 1 B A = 10 & AR
IEBRAVEREBE B HHEL K WWT. Ja3h WWT, S22 R Em R

. WWT FIEEANFIHME — BRI (e A a9 248 ), KRB R
A R R E S HARR SRR TR BRI “ R ALY, IETERIE R A
AR AN ZS A5 BT ) S it BE A o AR 5 51 B¢ (Visual Experience Engine),
195



WWT ZHEFRATHA— N F R
WWT FI IR RFEE 1T e MR AR M A . 6157 WWT FETH 3
JERLHr « 52 (Curtis Wong), 2k F —REA R AR E R R, S5H
AR — N AE AR A Bt 2 — N 2R K. TEMANRZ|T, &7
Intel A FFRIEZ AR CD-ROM. X HEAXEBAAELEZARE. RAEHELE
45 Tix2 HAAR T SR AR, fhif— R CE T . WWT &% & )T
KETRHFR « JE (Jonathan Fay) 2 —H R EIH, FHOCKRLE, &%
U5 — LR, BES ISP RICES, BT EEZITFFAINGHE,
A WWT AL — DN ARBE RG, Wit T HL2E ST B A RThAE,
SaiF
® RZE (Explore), Mt 7 A& U 2UoE, a2 R, KHER.
MEh R . BRAER RIS Wi FERG . KRER, rEHRIA. FEAR
PREE  AGHH ) B B S — R R BB B N 2, $R BN 5 25T B 1
Fr, WWT Bl 25 R 30 30 Hh ) RAR N [X 35
® [ 58 (Guided Tours), iX& WWT —AMEG R OHIIRS « TR A 7
A — S TSR A VERIH WWT & B8 THIRA Y 2 R SCE M, L
By BR.K, FH%. BF. B ESSHET &8It (tour) ”
(e ] 2 5 ). — 12 F g 2 — > B sh#& i PowerPoint ZJ4T s
£ WWT (8 H R85 A B R SCF 75 5 AR 28 5 2 R R SR
bR T ARG E W RN, WWT SRR P B CEE A, XX RS2
EMERIEE A
® B2 (Search), #fL T RAKGHAALRFIFIE R T BRIE RIS,
TEVREI N KRR A RE, BB RN TR, WWT 52 SEi i
76 BB E 2% R AR SRR B 5 BERSAR 5 (8 4R 2R 1 H
FRo
® “Hithi(Telescope), HRAt T WWT 552k B e 45 ()82 L 3@ S Al ASCOM
RO AR T HRAFBES, 75 WWT Rt m] LS 3 e Bt il . 727
K WWT e, Frghifx v ASCOM ik TR ZF2)% .
® X (Community), & WWT 5KCHL., ZiFEERLHNT4.

B 2WWT F #5485 “RHr"
FEVRAET WWIT 30 BB 2 B 4037 28 40 (0 R A 2 B I SEBI 42 5 T 14
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RSN 2, LEARTE 28 A RNTE 2 B 7 1 P Ib G LA RN H AR BESA T AT RO
AN/INTE T U 7 AR B PR A2 RS T 21 i IX SR AE R 2 T IR B (e 47 5 7 7).
MITAZAEAREFEE R B RR 2K J7 7] o WWT SRAEK DU JRE 2628 1) R 725 18 i 7
ARG S WL IR Z G .

B 3WWT JR g 2 T /8 S 7 2 5] 5 A7 & 49 K FR K o 2 A7 B

N KEE GS. Al Google Earth —Ff, GS B EE)ZE (Layer) fEAE
PR BN —E. Wil EREER, K TU&W&%@B@QTW%’@LE’J%
%ﬂ%%oﬁiﬁﬁﬁeE%%%m$%4&;Eﬁﬁmimes¢%%§%%
GEE R
® Current Sky Events CYRIRZTHAE), &ML 17 a7 AU B A — 2R S0
%, AHE HEIOR S E B AN A B ALY VOEventNet {355 28
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Abstract

Virtual Observatory (VO)is meeting the challenges resulting fromthe large new influxes of data in
astronomy. Worldwide Telescope, as an embodiment of VO, provides a powerful science data
based education environment for educators and students. In the paper, the critical requirements
for science data based education are discussed; VO and WWT and their features are introduced;
and experiences learned from astronomy courses based on the WWT at Central China Normal
University are given out.The experiences indicates that WWTisa wonderful tool to astronomy
teaching andlearning, it made teaching more active, aspiring, interesting, visual, vivid and
different from traditional teaching.

Keywords: information society; sencice data based education; Worldwide Telescope; astronomy
education

1 Introduction

Today,most of us have modern gadgetry such as digital cameras, videocamcorders, cell phones,
fast computers that can access millions of websites,instant messaging, social networking sites,
search engines, music downloads ...the list goes on. All of these examples have one thing in
common: they generatehuge volumes of data. Just to give you an idea of the challenges we face
today, in one year the amountof digital information created, captured, and replicated is millions of
times theamount of information in all the books ever written [1].

With the huge advances in electronics and information technologies, powerful scientific
instruments bring data avalanches to many disciplines, for example, biology, geology, high-energy
physics, medical science, and so on. Astronomy is a leading power in the trend. The exponential
data deluge from multiple sky surveys, have grown from gigabytes into terabytes during the past
decade, and will grow from terabytes into Petabytes (even hundreds of Petabytes) in the next
decade.

Not only are we in an information age, we’re in an agewhere information is exploding into a
digital universe that requires enhancedtechnology and a new generation ofprofessionals who are
able to survive from the data deluge.Information is increasingly important in ourdaily lives. We
have become informationdependents of the twenty-first century.

With the increased vastness of information, there is a growing gap between our awareness of
that information and our understanding of it. Training the next generation in the fine art of
deriving intelligent understanding from data is needed for the success of sciences, communities,
projects, agencies, businesses, and economies [2]. This is true for both specialists (scientists) and
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non-specialists (everyone else: the public, educators and students, workforce). Specialists must
learn and apply new data science research techniques in order to advance further our understanding
of the Universe. Non-specialists require information literacy skills as productive members of the
21st century workforce, integrating foundational skills for lifelong learning in a world increasingly
dominated by data.

Astronomy holds a particular attraction formany students, adults and children alike,
asdemonstrated by planetariums, amateur telescopes,and textbooks. Even very young childrencan
be engaged in many different sciencesvia astronomy with its strong ties to physics,chemistry, and
mathematics. Astronomy can beused as a vehicle for introducing the basic conceptsof all these
fields and also used to teach theprocess of scientific discovery.

Traditionally, astronomy education is based on knowledge system and observation. The
exponential growth of data volumes in astronomy is offering new opportunities for actively
involving large numbers of people in the excitement of discovery as well as posing challenges to
the profession to effectively bridge the gap from data to knowledge.

The impact of the emerging discipline of science data based astronomy education can
besummarized as:

® Training the next generation of specialists to realize the full potential of cyber-enabled

science;

® Engaging students in authentic learning experiences through the use of astronomical data;

® Actively involving the public in exploration and discovery of our dynamic Universe

through Citizen Science research opportunities.

Virtual Observatory (VO) initiative is meeting the challenges resulting fromthe large new
influxes of data in astronomy.VO is a data intensive online astronomical research and education
environment, taking advantages of advanced information technologies to achieve seamlessand
uniform access to astronomical information [3].

Real-world data has become a need for educators and developers.Providing this communitywith
easier access to the VO will produce a merging of interests: teachers can use real sciencedata to
teach the scientific process, and the VO will be broadening its impact beyond the
professionalastronomer[4].

At the beginning of the century, Alex Szalay and Jim Gray predicted, all astronomy data and
literature will soon be online and accessible via thelnternet, and the Internetwill act as the world’s
besttelescope—a World-Wide Telescope [5]. The astronomical community is building the Virtual
Observatory, an organizationof this worldwide data into a coherent whole that can be accessedby
anyone, in any form, from anywhere. The resulting system will dramaticallyimprove our ability to
do multi-spectral and temporal studiesthat integrate data from multiple instruments. The Virtual
Observatorydata also provide a wonderful base for teaching astronomy, scientificdiscovery, and
computational science. The final goal is tomake the Internet act as the world’s besttelescope—a
World-Wide Telescope.

The Virtual Observatory will give everyoneaccess to data that span the entire spectrum,the
entire sky, all historical observations,and all the literature.

The Virtual Observatory offers the opportunityto teach science in a participatory way.We can
give students direct access to a wonderfulscientific instrument. They can use it tomake discoveries
on their own. Very interestingprojects and lectures can be built usingthe Virtual Observatory tools
and data.
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The Virtual Observatory can also be used toteach computational science. Traditionally,
sciencehas been either theoretical or empirical. Inthe past 50 years, computational scienceemerged
as a third approach, first with simulationsand now with mining scientific data.

Guided by the initiative of Virtual Observatory, Microsoft Research® released a software
service in 2002, named WorldWide Telescope (WWT) [6]. The WWT, provides a powerful
environment for science data based astronomy education.

In the paper, we first introduce the WWT briefly, and then describe its impacts on astronomical
education. In the last section, we share our experiences learned from undergraduate astronomy
courses, where the WWT is heavily used.

2  WWT Introduction

On May 12th 2008, the first public version of the Worldwide Telescope was officially released?.
Microsoft Research dedicates it to the vision, efforts and memory of Dr. Jim Gray® and releasesthe
WWT as a free resource to the astronomy and education communities with the hope that it will
inspire and empower people to explore and understand the universe like never before.

WWT is a Web 2.0 visualization software environment that enables your computer to function
as a virtual telescope—Dbringing together imagery from the best ground and space-based telescopes
in the world for a seamless exploration of the universe. WWT enables a virtual telescope and a rich
knowledge base on your desktop. It is the one-stop platform for astronomers and science educators.
It will enhance your experience in research, teaching/learning, and entertainment.

The mission of the WWT is twofold:

® To aggregate scientific data from major telescopes, observatories and institutions and make

temporal and multi-spectral studies available through a single cohesive Internet—based
portal.

® To re-awaken the interest for science in the younger generations through astronomy and

new technologies through the virtual observatory of the WWT. This also provides a
wonderful base for teaching astronomy, scientific discovery, and computational science.

There are many impressive archives painstakingly constructed from observations associated
with an instrument, for example, the Hubble Space Telescope, the Chandra X-Ray Observatory, the
Sloan Digital Sky Survey (SDSS), the Two Micron All Sky Survey (2MASS), the Large Sky Area
Multi-Object Fiber Spectroscopic Telescope (LAMOST)? , and much more others. Each of these
archives is interesting in itself and carries important information about the nature of celestial
objects, but the comprehensive analysis of observations require the combining data from multiple
instruments at different wavelengths. WWT offers access to various temporal and multi-spectral
studies astronomic data and literature to anyone with an Internet connection.

WWT is an embodiment of the Virtual Observatory and an important step toward the
"democratization” of the conduct of science. With the WWT, the Internet becomes, as astronomers
put it, “the world’s best telescope”--a supercomputer at your desktop.

3  WWT revolutions

Microsoft Research, http:/research.microsoft.con/
WWT website, http://mww.worldwidetelescope.org/
Jim Gray homepage, http://research.microsoft.com/~Gray/
LAMOST, http://www.lamost.org/
211



Different from classic planetarium software applications and astronomical education modes,
WWT brings many revolutions to its users. In the section, we will introduce several major features
of the WWT to you.

A. Integrated science data portal

Currently, hundreds of terabytes of scientific data from major telescopes, observatories, and
institutions, including NASA, Hubble Space Telescope, SDSS, Chandra X-ray Observatory, etc,
have been integrated into WWT environments. WWT provides an open but powerful interface for
new data, which makes it possible to attract more and more science archives into its system and to
keep itself vigorous. Chinese Virtual Observatory (China-VVO) project from National Astronomy
Observatory of China (NAOC)® is collaborating with Microsoft Research to develop WWT
support for the LAMOSTspectral sky survey archives.

Using a uniform interface and usage, users can query and browse different data collections
transparently, and even link together and then compare them.

WWT is a data driven system, not a theory simulator. What you see from the WWT user
interface is mainly actual astronomy observation results and information. WWT enables astronomy
as:

® a forensic science — evidence-based inquiry from data collections, learning from data;

® a dynamic science — the changing universe, time domain astronomy.

B. Fully interaction

All the datasets exposed by the WWT are under the control of your fingertips. Taking
advantages of its backend powerful visualization engine and advanced image index technology,
WWT provides amazing interaction features for huge data collections, i.e. moving, zooming in/out,
rotating, stacking and so on...

SDSS is one of the most successful sky survey projects. Basing on its continuing observation in
the last decade, it gives out the most detailed structure of our universe, which includes more then
300 million unique objects. The huge SDSS collection can be queried and browsed easily in the
WWT. Furthermore, related information about each object is also provided (Fig. 1).

China-VO, http://www.china-vo.org/
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SDSS huge dataset displayed in WWT with further information

Immersing into the virtual telescope powered by the WWT, students will feel that world class
facilities are under their control, and they will get completely different user experiences from
traditional classes.

Teaching in an exemplary fashion, using technology to its best advantage, students can
participate in cutting-edge discovery with authentic classroom research opportunities.

C. Community and participation

WWT is the Internet oriented, and it is a software environment in the Web 2.0 era. Community
and user involvement are essential parts for the whole system.

Students learn best if they are not passive recipients of factual information but rather are
engaged in the learning process. The Socratic Method tells us that “teaching is not telling; students
must be involved in more than listening to learn.”

In the ecosystem of the WWT, you aren’t only an audience or stander-by any more, but become
a participant, a contributor and an author. You can contribute your datasets into the system and
share with others; you can create and publish your guided tours; you can discuss with others and
share your feeling and experiences. WWT provides everyone an opportunity of self-authoring and
publishing.

Several communities have been opened, including the Worldwide Telescope Community
Beijing®, which is supported by the China-VO project and Microsoft Research. You are invited to
join the community and share your experiences, tours and even discovers to others.
4experiences learned from ccnu astronomy classes

Since the fall term in 2009, WWT was introduced into astronomy education classes at Central
China Normal University (CCNU).General Astronomy in CCNU is a popular elective course,
whichwas opened in 2007 for science students in the university. Since September of 2009, we

WWT Community Beijing, http://wwt.china-vo.org
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introduced the WWT into our classroom and tried to take it as the platform for science data based
education. There are 34 class hours assigned to the course, and 153 students selected it.After
practice of one term, we gained much progress and are convinced that WWT is a valuable and
revolutionary environment for astronomy education. Here, we give a brief summary of our
experiences.

A. Teaching based on real science data

When students are learning celestial objects, such as planets, stars, nebula, star clusters, in the
classroom, they can easily find related pictures in the WWT. Then, right click the mouse, OK,
detailed information about that object will pop up. Taken Orion nebula as an example, when you do
as above, then a window will appear immediately. Basic information about the Orion Nebula is
shown on this window, including classification, name, RA (Right ascension), Dec (declination),
Rise time, image credits and so on. Students can grasp knowledge about the Orion nebula in WWT
easily.

We can also click Hubble studies, Chandra studies, Spitzer studies and other telescopes or
observatories in the upper panel of the WWT to access scientific data taken by these world class
facilities.

When students learn that they are using real science data, exploring a virtual but real sky, and
acting as a scientist who is striving to clarify secrets of the universe, they become more active and
more aspiring than ever.

B. Fully interaction among teachers, students and the Universe

Teachers, students and the Universeare linked together by the WWT. Interaction characters of
the WWT can be summarized as the following 5 aspects.
1)Turn stellar objects at rest into motioning

Sky Charts are basic tool for students to learn constellations and bright stars. Basing on
professional sky survey archives, for example Digital Sky Survey (DSS), Hipparcos catalog,
2MASS, and SDSS, the WWT provides a set of almost prefect sky atlas for its users. Furthermore,
the WWT turns these archives into living virtual digital skies.

Let’s take the case of teaching on winter sky as an example. Usually we start toexplorethe
winter sky with showing students a piece of sky atlas. And then ask students to recognize a typical
constellation in winter on the atlas ---the Orion. Its three stars (Orion 6,,() are very
impressive.Then, we will ask them to look for Sirius (Canis Major o), the brightest star in the sky,
which locates south-east of the Orion. Thirdly, look for another bright star, Procyon (Canis Minor o)
at the east of Betelgeuse (Orion o). Betelgeuse, Sirius and Procyon compose the Great Winter
Triangle. Using similar method, look for Aldebaran (Taurusa), Capella (Aurigaa), and Pollux
(Geminif). During the process, students will notice a famous stellar cluster, Pleiades. Finally,
students will be asked to link up Sirius, Procyon, Pollux, Capella, Aldebaran and Rigel (Orionf),
and then the Great Winter Hexagon appears in front of them. The six bright stars of the Winter
Hexagon (Sirius, Procyon, Pollux, Capella, Aldebaran and Rigel) completely enclose the body of
Orion.

We can redo the above procedure in a different but more interactive and vivid way using the
WWT. In the case, we use DSS images as background with overlays of constellation figures and
boundaries. On traditional sky atlas, stars are only dead points on the paper. But in the WWT, all
stars are alive. Teachers and students can search and easily locate the Orion, and then drag the sky
according to their desires, move it to anywhere you want it to go: Sirius, Procyon, Pollux, Capella,
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Aldebaran, Rigel, and the Great Winter Hexagon etc. If you lost yourself, you can search a specific
object and then locate it. It is a vivid experience tour from Orion to the Great Winter Hexagon in
the WWT. You can pause and resume at any moment, zoom in for details, zoom out for an overview.
This explore process in the virtual sky is more flexible, interesting and fascinating.

2)Turn plane information into three-dimensional ones

During the process of textbook based astronomical education, information is on
the paper, which is a typical plane media. However, in the WWT, information and
data are in virtual world with three dimensions or even more. Let’s take teaching on
Mars as an example.

Traditionally, a teacher has to look for many pictures about Mars landscapes, i.e.
panorama, ice caps, Olympus Mons, canals and so forth. Although browsed many
pictures, it is still not easy for students to form an integrated concept for the Mars
surface. However, with the help of the WWT, students can form tridimensional
concept about the Mars easily, because you can rotate the Mars as using a tellurion in
the WWT. Additionally, the latest observation results from both space-based
observatories and ground-based observatories, and even rovers on the Mars are
available. The WWT provides us many three-dimensional “tellurions” for solar
system objects, the SUN, planets and satellites, which are very useful and
intuitionistic for education. Take Mars as example again, in the WWT, users can
rotate Mars randomly; observe its surface characters carefully.

3) A powerful astronomical phenomena simulator

Taking advantages of its advanced database, algorithms and powerful
visualization engine, WWT is also an ideal astronomical phenomena simulator. For
example, in the International Year for Astronomy (1'YA2009), the WWT was heavily
used to simulate the total soar eclipse on July 22, 2009 (Fig. 2).

4)Compare observations from different sources

In traditional classroom of astronomy, if there are different images of the sky
taken by different telescopes or observatories in different wavebands, we have to
show students these images one by one. However, in the WWT, you can stack
images from different sources together. For example, if you search Andromeda
Galaxy or M31 in the WWT, you will get tens of results for the galaxy observed by
different telescopes in different wavebands. By selecting different images as
background and foreground, you can stack two images together. Sliding the Image
Crossfade button, you can adjust the transparency for the images. The feature makes
it easy to compare different images, which had ever been a tough job.
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Total solar eclipse simulated by WWT

5)An intergrated information environment
In traditional astronomy classroom, students can only get knowledge and
information from teacher’s lectures, which are very limited in both scope and depth.
Similar to the Internet, the WWT is an integrated information environment.
Astronomy education based on the WWT can provide students an actual, real-time
environment, a comprehensive virtual sky including objects like constellations, stars,
galaxies, nebula and their related information. The WWT includes not only
astronomical information, but also strongly ties to other disciplines, including
physics, mathematics, chemistry, art, computational science and so forth. It is very
helpful for scientific literacy training for the public. It is a powerful virtual
observatory for students and makes astronomy research touchable for everyone.
C. More opportunity of self-authoring and publishing

Worldwide Telescope is a product facing the Web 2.0. Although it integrates large amount of
data collections and information itself, it is an infrastructure for astronomy information online
service. Contributions from partners and end users are its vital force and critical for its success.

To encourage users in China to involve into the WWT more deeply, Worldwide Telescope
Community Beijing is created. Supported by Microsoft Research and the China-VO, the
community will provide strong supports to Chinese users on both localized contents and
technologies. A series of user training and competitions are under planning. Teachers and students
can join the community, ask and answer questions, share experiences, and publish their works.

Additionally, the WWT carries out the thinking that “teacher is curriculum” and
“student is curriculum”. WWT Guided tours, a kind of special courseware, prepared
by teachers can be improved by students, and vice versa.

By the end of the fall term in 2009, students selected astronomy courses in CCNU had
completed more then one hundred WWT guided tours with widely topics: from earth to cosmos,
from ancient astronomy to the latest research progress, from environmental protection to many
other popular social topics. Students chose topics according to their interests, design tours in
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creative ways, create them devotedly; and finally publish and contribute them to a wide
community. It is an effective procedure for scientific literacy training. Their feedbacks are very
positive. Students enjoy the course and contribute the course. They know astronomy better than
before, at the same time, learn what is doing science.

5 conclusion

The practice of astronomy education based on WWT in CCNU for one term indicates that the
WWT is a powerful tool to teach and learn astronomy. It makes astronomy education more
intuitionistic and vivid. With the help of the WWT, teachers will save a lot of time on teaching
materials collection; students in classroom don’t only listen to passively, but join the education
actively.

One term is only a short time, and our attempts are still in very initial stage. However, our
experience for the term has already proved the huge potential of the WWT for its application on
science data based astronomy education. Next step, we are planning to take further advantages of
the environment, and encourage students to analysis and mine the collections but not only browse
them.

Surrounded by all kinds of information, scientific literacy is required to survive for the public,
esp. for the young generations. Science data based astronomy education enabled by Virtual
Observatory is acting as a pathfinder on science education for the next generations.

This paper is funded by National Natural Science Foundation of China(60603057, 10778623,
10820002, 60920010), Ministry of Science andTechnology of China (2006AA01A120), Beijing
Municipal Science andtechnology Commission (2007A085) and Chinese Academy of
Sciences(INFO-115-C01-SDB3-04).
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Abstract

Microsoft Research Worldwide Telescope (WWT) aggregates scientific data from the major
telescopes, observatories, and institutions in the world. It enables your computer to function as a
virtual telescope. Taking advantages of this powerful platform, astronomy curriculums are facing a
new world, a new horizon: from closed and knowledge based mode to open and resource based
mode. In the paper, we give a brief introduction of WWT first, and then show how the WWT
provides a rich resource environment for astronomy curriculum through teaching practices at
Central China Normal University (CCNU). The WWT is an ideal information processing tool, a
collaboration tool, and a research and development tool. Our practices demonstrate that
introducing the WWT into astronomy curriculums and teaching can help improve students'
learning interests, participation passions, innovations and practical skills.

Keywords: Astronomy, WWT, Resources, Tools, Integration

1 Introduction

Nowadays, the practice of integrating information technology into science curricula is
mainly still at its very early stage (Ma et al 2002). However, Microsoft Research
WorldWide Telescope (hereafter, WWT) paves the way for further integration. WWT
is software developed for advancing astronomical research and science outreach.
WWT aggregates data and imagery from the best space- and ground-based telescopes
in the world. It provides a seamless information and knowledge platform for science
educators. Using WWT, information technology is integrated into our astronomy
curricula development; and it has transformed the curricula from closed and
knowledge based to open and resource based.

2 WWT Introduction

Astronomical observation has covered the whole electromagnetic wave band. Space-
and ground-based telescopes and instruments capture the sky at wavelength ranging
from radio, IR, optical, UV, X-ray, y-ray into “an ocean of” data. How to use these
petabytes of data has become a challenge for astronomers worldwide. Alex Szalay and

Jim Gray were the first who proposed the concept of WWT (Szalay et al 2001). The
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idea is to use the most advanced information technologies and the vast amount of data
from resources including NASA Hubble SpaceTelescope, Chandra X-Ray Telescope,
SDSS Sky Survey (SDSS) to create a seamless software environment for astronomical
research and science education.

WWT works as a virtual telescope — it can point at anywhere in the sky. It allows us to
observe and explore not only what we can see in an optical telescope, but also what
invisible to us at radio, IR, optical, UV, X-ray, y-ray wavelengths. With one mouse
click, WWT connects a sky object in the view with the related information available
online. WWT also allows a user to easily author and publish animated tour, a WWT
tour, to combine astronomical imagery with additional data, text, graphics, cultural
heritage stories, etc. Apparently, WWT is far more than just a virtual telescope; it
provides a powerful environment for science discovery, knowledge sharing, and
interactive teaching and learning (Cui et al 2009).

3  WWT and astronomical curricula integration

WWT is an ideal platform for open and real-data based astronomy education. It has
enabled a paradigm change in information technology based curriculum development
and practice. The use of WWT in astronomy curricula has transformed teaching and
learning experience from static to interactive, from whiteboard to digital 3D view,
from historical and traditional to technically contemporary, from limited single object
view to panorama, and it has significantly reduced the time that teachers spend on
searching course references. The use of WWT in the classroom facilitates students’
self-learning, team work and interactive learning, problem- and project-based learning.
Multiple methods of learning allows students to have fun and therefore enjoy learning;
and it help students to significantly improve their skills in problem-solving,
critical-thinking (Qiao 2009), effective information retrieval, and innovative thinking
and practice (Qiao et al 2010). Using WWT, we can transform astronomy curricula
from closed and knowledge based to open and resource based.

3.1 Levels of Information Technology and Astronomy Curricula Integration
Information technology and astronomy curricula integration can be done at various
levels. In China, the use of information technology in astronomy curricula mostly stay
at the first level, i.e. the closed and knowledge based level.

3.1.1 Closed and Knowledge based Integration

At the first level, the information technology and astronomy curricula integration is
case-by-case in closed and knowledge based mode. Information technologies are
merely used as tools for presentation, communication, and 1-on-1 teaching and
learning. Comparing to the traditional whiteboard based mode, this first level of
information technology integration plays an irreplaceable role in the new way of
teaching. For example, to teach about the major planets such as the Mars, a teacher
may find images of the Mars online, use Microsoft PowerPoint to present the static
images of Mars polar, surface with craters, Olympus Mons, detailed surfaces
exploredby robots all together in a slide deck. Comparing to text based description;
this method is much more intuitive. Another example is to use software such as
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Skymap’ to simulate and visualize a sky view at a given time and location, it is fast
and easy. In these cases, information technology is mainly used as a presentation tool.
Meanwhile, email and many astronomy curriculum forums may also facilitate
information exchange about the course. In this case, the teach decide what software to
use on what information to teach, and the students still play the traditional roles of
learning. The teaching and learning experience is still limited to a closed syllabus that
is often disconnected with the rich and update-to-date resources in the practical fields.
Comparing to the traditional curriculum, the use of technology as such does not make
fundamental change in promoting active learning and critical thinking among
students.

3.1.2 Open and Resource Based Information Technology and Curricula Integration

The next level of integration information technology into astronomy curricula is in an
open and resource based mode. Teaching and learning is not just about a teacher
shares his/her knowledge; but based upon what today’s information technology can
bring to the classroom and beyond. The information technology together with an
ocean of data can be used by both the teachers and the students to enable interactive
teaching and learning experience. WWT is a resource platform with an ocean of
astronomical data and imagery. Integration WWT into Astronomy curricula is a
realization of making the curriculum development and practice in an open and
resource based mode. In this mode, a teacher plays more of a role of guiding, helping
and organizing activities for the students; and the students become more proactive,
interactive, and contribute to the curriculum practice. The design of the curricula and
the role of the teachers and students play have all changed fundamentally. The
curricula design has been transformed from knowledge based to resource based and
active learning centric. The whole curriculum is built upon open resources. Students
learn about a given topic and also gain knowledge about many related subjects and
fields. It also trains the students to develop skills in information retrieval, data and
information analysis, teamwork, making discovery and innovation. Students now play
the main role in their learning practice, while the teachers provide guidance to
facilitate proactive and interactive learning.

3.2 The Exploration of Integrating WWT into Astronomy Curricula

WWT has created great opportunities and serious challenges to astronomy educators.
From our experience at Central China Normal University, integration WWT into
astronomy curricula has made the teaching and learning more interesting, more
intuitive, and more challenging to the students. It provides students with many ways
of learning. More importantly, students become more motivate and enthusiastically
interested in exploring the universe. Throughout the courses, WWT is used as a
one-stop platform for accessing rich astronomical resources, transforming data to
information and to knowledge in teaching, and self-authoring and self-publishing for
students.

3.2.1 WWT Provides Practical and Adequate Resource Environment

" http://www.skymap.com/
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WWT break the limits of traditional textbooks. It provides astronomical imagery in
multiple wavelengths, is supports data in images, shapes, text, tables in various
formats. Instead of abstract text and static pictures in paper textbooks, students are
presented with openly available, rich, real, scientific data. Here is an example in
teaching about the winter sky. At the first level of integration as previously described,
we usually use PowerPoint slides to show a winter sky atlas. We then analyse the
picture in the first steps: 1) pointing at the Orion, 2) moving away from the Orion to
find the Winter Triangle (formed by Betelgeuse, Sirius and Prochion), 3) Stopping at
the Winter Hexagon (formed by Sirius, Prochion, Hercules, Capella, Aldebaran, and
Rigel). If a student is interested in a particular star or object in this picture, in this
teaching mode, it is difficulty for a teacher to go beyond what the picture presents to
guide the student to learn more. The curriculum, by design, provides a closed teaching
environment. It allows little space for the teacher to effectively teach more than what
has been pre-set. Using WWT, however, students are presented with the whole
universe and the best data and knowledge scientists have accumulated so far. Instead
of focusing on a given topic, the objective is now about motivating students to
become more interested in the science while developing skills to get the best out of
today’s information technology. We go straight into the virtual universe in WWT, find
Orion, the prominent constellation in winter night sky, explore with the class in the
universe. For example, in teaching about the Orion, students may become particularly
interested in the Orion Nebula (fig 1). The teacher can zoom into the Orion Nebula,
present students with the fascinating high resolution images of the Orion Nebula in
various wavelengths, and compare the images in any two difference wavelengths,
introduce more and related information with one right-mouse click. When teaching
about Aldebaran in the Winder Hexagon, students often find Pleiades very interesting.
In this case, the teacher can easily move the object of interest into the view, zoom-in,
adjust angle of view, bring out all the images in different wavelength, connect to
related information, etc. This learning experience can continue after class for the
student can continue to explore in the same environment. Therefore, as a rich resource
environment, WWT has unbeatable advantage among other education tools.
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Figl. Rich information and context provided for Orion Nebula
3.2.2 WWT Enhances Learning and Reflection

In addition to its advantage in rich resource environment, WWT is a productive tool
for supporting and challenging students to learn and reflect upon what they learn.
Using WWT, students can quickly obtain the information they need, organize what
they have learned, and re-apply the knowledge back to the next around of information
search. In this example, students are required to report about their Mars explorations.
A student may find the planet by searching with the keywords “Mars” or zooming
directly into the solar system; once found and zoomed at the Mars, he/she may
explore the 3D view of the Mars, zoom in to Mars polar, craters on the surface,
Olympus Mons, and then follow the steps of Pathfinder and Phoenix explorers to
survey the Mars surfaces in detail. In addition, students may also use WWT as an
interactive learning environment to share what they learn and to structure their own
individual reflection on the learning. The final WWT tours they create that capture
their learning and thoughts truly give them a sense of achievement. Therefore, WWT
is a tool that can effectively enhance learning and reflection.
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Fig 2.Panorama view of Mars Spirit explorer
3.2.3 WWT Facilitates Collaborative Learning

Many educators believe in collaborative learning. However, traditional classroom
education based on textbook, it is difficult to promote collaborative learning among
students. WWT is a Web 2.0 based software platform. Curriculum integrated with
WWT provides just the right environment for collaborative learning. Students
experience collaborative learning through three stages: competition, collaboration,
and partnership. In the astronomy curriculum at CCNU, the students are divided into
groups to work on WWT-based research projects. Tow or event more groups may
choose the same topic. The students learn from competing with each other. They may
share their problems and some results on the WWT forum and WWT focus learning
groups. Meanwhile, within a group, each member plays a different role therefore they
must coordinate with each other. For example, member #1 may be responsible for
reference searching, #2 for editing the text, graphics, and shape in the WWT tour to
be created, #3 for the audio component of the tour, and #4 for coordinating all tasks
(Fig 3). Because WWT is Web 2.0 based, users can easily share and coordinate among
their contributions (Fig 4). In addition, students who play the same role in different
group may also benefit from the forum.

3.2.4 WWT Bridges the Gap between Research and Education

Using WWT, we can easily explore research oriented education. Students enjoy doing
research in their learning. H-R diagram gives out the relationship between staller
luminous and temperature. In WWT, use the “Research” button, we can connect
directly with the SIMBAD and VizieR database (Fig 5). We can download the data
from the database, analyse and process the data, and students can then re-create the
H-R diagram, which play an important role in astronomy education. They experience
the joy of discovery and gain skills to explore and identify the objects in the sky.
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In addition, curriculum integrate with WWT also stimulates critical thinking and
creativity. For example, in “The Secret of the Universe” class at CCNU, which is
open to students from all disciplines. While studying the Solar System, a student from
the Department of Arts realized that he could produce monthly illustration of the Solar
system by changing the time setting in WWT. In one chart, he plots the lunar phase in
different phases, from new moon to full moon and then to waning crescent. Although
he notices the difference in bright surface size, he is not aware of the position change
of the lunar phase. After comparing lunar phase simulated by WWT and actual one,
he looks out the difference. Under the guide of teacher, he analyses the reason of the
difference and makes a guided tour to share his research results to others. From the
case we can see, this kind of integration will inspire students' creative thinking.

WWT, due to its rich data and imagery collection, also stimulate students to ask really
interesting questions. For example, why there are 13 constellations crossing the
ecliptic? How many galaxies are there which are similar to our Galaxy? How were
those imagery obtained? Why should one believe in the “Big Bang”? How do the
Hubble Space Telescope and Chandra X-Ray Telescope work? With these questions in
mind, students can use WWT to learn what is beyond the curriculum on their own.
They explore in WWT, take advantage of the rich information provided in and link
from WWT, and come up with their own answers. The fulfilling experience motivates
the students to learn even more about the universe and science. This is exactly what
WWT was originally designed for.
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Throughout the year of teaching astronomy using WWT, we have observed that the
integration of the curriculum with WWT as described above has truly made a
difference. Students are more interested in learning because the new paradigm allows
them to be more hands-on, more interactive, and more collaborative in learning. Our
“Astronomy” for Physics students is one the three most loved courses on the campus;
and “The Secret of the Universe” for all students is also becoming more and more
popular.

4 learnings from integrating WWT into astronomy curricula

Our practice of integrating WWT into our Astronomy curricula has inspired us from
the following perspectives.

4.1 WWT Stimulates a Paradigm Change in Science Education

WWT is a data-intensive platform, which provides model and guide for revolutions in
science education mode and methods under data-intensive environments. Nowadays,
data-intensive science research brings opportunities and challenges for science
education. The well-known AAAS Project 2061 points out: "Science education
programs have always included the principles of evidence-based reasoning, fact-based
induction, and data-oriented science®". Founded in 1985, Project 2061 is a long-term
initiative of AAAS to help all Americans become literate in science, mathematics, and
technology.Microsoft Research believes that "New generation of scientists and
technologists should be trained in the discipline of data science®™. Meanwhile, National
Science Board reported in 2005 that "Dataare powerful catalysts for progress and
fordemocratization of science and education'®”, Scientists and educators recognize
that: "While data doubles every year, useful information seems to be decreasing"
(Dunham 2002); "There is a growing gap between the generation of data and our
understanding of it"(Witten et al 2005). With rapid advances in computing and
information technology, the practices of science education are going through a
paradigm change. Integrating of the technologies into the curriculum is a natural trend
for science education.

4.2 Deeper Integration of WWT and Astronomy Curricula in the Future

Along the development of integration WWT like technology with Astronomy
curricula, Astronomy education practice will transform from closed and knowledge
based mode to open and resource based mode. The transformation will enable a
paradigm shift in the design of teaching and learning objectives, curriculum content,
and syllabus structure. At this stage, the integration of information technology with
Astronomy education will become seamless, and therefore bridge the gaps between
research and education in Astronomy. It will change the teaching and learning
objectives from specific knowledge centric to training students to gain skills in
proactive and interactive learning based on real-data and real-world scientific
challenges. This new way of teaching and learning will gain more and more

8 http://www.project2061.org/publications/sfaa/online/chap12.htm
° http://research.microsoft.com/en-us/um/cambridge/projects/towards2020science/
10 http:/www. nsf.gov/pubs/2005/nsb0540/nsb0540 pdf
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recognition in the future.

4.3 The Benefit for the WWT Technology

As described above, the WWT and astronomical curricula integration has significant
advanced astronomical curriculum development and practice. Meanwhile, such
innovative use of WWT has made WWT more and more popular among astronomy
and science education communities. The large user base is pushing WWT to provide
more and better features, and less bugs. The user created WWT-based teaching
materials has also extended the knowledge base of WWT. The improvement of the
WWT technology therefore has become a community effort with unlimited potential.

The work is supported by Chinese Virtual Observatory (China-VO) project, Microsoft
Research WWT Academy Program and self-determined research funds of CCNU
from the colleges’ basic research and operation of MOE. The China-VO is funded by
National Natural Science Foundation of China(10820002, 60920010, 90912005),
Ministry of Science and Technology of China (2006AA01A120), Beijing Municipal
Science andtechnology Commission (2007A085) and Chinese Academy of
Sciences(INFO-115-C01-SDB3-04).
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