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NnaH nekuii

1. Kopotkuu ornag dopmarty FITS.

2. Mpuknaau FITS-dhaunnis, AAKi BUKOPUCTOBYHTbLCH
cuctemoro xIRIS.

3. Mpuknap FITS-3aronoBkKy danny KoOCMiYHUX gaHUX
(LRO WAC).

4. EdbemepuaHe 3abe3neyeHHA HA3€MHUX CMOCTEPEXEHb
nnaHet (HORIZONS system).

5. Mpuknag o6po6Kkn HazeMHUX PoTOMETPUYHNX
cnoctepexeHb Micsaus.



KopoTtkuu ornsaa dopmaty FITS



FITS

FITS (anrn. Flexible Image Transport System - rHyyka cuctema
nepegadi 3o06paxkeHb) — undposuin dgopmat aunnis, WO BUKOPUCTOBYETLCS B
Hayui ons 30epiraHHA, nepegadvi Ta obpobkn 300paxeHb Ta IX MeTagaHUX
(cynposigHol iHdopmau,r).

HanyacTtiwe FITS BUMKOPUCTOBYETHLCA B acTpOHOMIil. Ha BigmiHy Big
baratbox iHWKX dopmartiB 300paxeHb, FITS po3pobrnenHnn cneuianbHO AN
HayKOBMX OaHUX | TOMY, KpiM BriacHe 300pa)keHHs1, BKMNoYae B cebe MeTaaaHi,
O OnuCylTh iHdopmMauito, Hanpuknag, npo oOTOMETPUYHE Ta MPOCTOpPOBE
KanibpyBaHHSA, 06CTaBMHU CNOCTEPEXKEHDL, ICTOPI0O OOPOOKM Ta iH.

[Mepwwun ctaHpapt FITS onybnikoBaHmn B 1981 p. OctaHHa Bepcia 4.0
(nuneHb 2016). OdiuinHnm cant FITS: http://fits.gsfc.nasa.gov/

FITS npurHATMA 9K  MDKHApOOHWWM  aCTPOHOMIYHWW  cTaHgapT, |
BUKOPUCTOBYETHLCSH BENUKO KiSTbKICTIO opraHisauin. B Tomy yucni, BiH € OCHOBHUM
doopmartom anga Hawol nporpamHol cuctemu xIRIS.


http://fits.gsfc.nasa.gov/

3o6paxeHHs B FITS-channi

[lig "300pakeHHsAM" MaeTbCs Ha YyBasdi Habip OBIMKOBUMX AaHWUX, WO
po3TalloBaHi Ha oAdHiKM abo Oinblle KOOpAUHATHUX OCAX | MalTb 3aranbHi
napameTpu (Taki, AK HaMMeHyBaHHs 06'ekTa, cnocTtepiray i T.4.).

Hanpuknag, ue moxe OyTn npaMokKyTHa maTtpuus. EnemeHToM martpuu;
MOXe OyTu uine abo gincHe vncro. Abo HaBiTb 6GanToBUI 3anuC, O OOBINIbHO
IHTEepnpeTyeTbCA.

Hanpuknag, B FITS-dbann moxe 6yTtn 3anmcaHo 300pakeHHs, Wo 3anMae
999 koopauHaTHUX OCeEW B CTaHOapTHIN abo HecTaHO4apTHOI CUCTEMI
KoopauHar.

B FITS-cbanni 6noky 3 300paxxeHHsIM MoXe i He byTu.



MeTtapaHi (FITS-3aronoBku)

KoXXHMM 3aronoBOK MOBUHEH MICTUTW MiHIMarnbHy KifbKICTb MapameTpis,
HeobXiOHMX O onucy ABIMKOBUX OaHUX B (pawnsi, Ta nogaHHs iX y BUrMSA,
macuy (000B'A3KOBI Nons).

Kpim TOro, ocobnusictio FITS € Te, wo meTagaHi 36epiratoTbCa B NIErkoOMy
ana uutaHHa dopmati ASCII. Lle 3pobneHo anga Toro, wob ui gaHi morna
npounTaTh He TifNbKK Nporpama, ane n byab-akum KOpUCcTyBady, SSKUA HaBITb HE
Mae cneuianbHoro nporpamMmHoro 3abesneveHHsi. Tobto, FITS-3aronoBoK nerko
IHTEpPNpPEeTYyETbCHA NIOAMNHOLO.

3aronoBok FITS cknagaetbca 3 ASCII paakis dikcoBaHol gosxuHu B 80
cumBoniB. KoXeH pagoK cKknagaeTtbCAa 3 nap “KId = 3HayeHHa . Y napax
‘KNIOY = 3HA4YeHHs” 3anucaHa IHgopMmauis npo pPo3Mip, MNOXOMKEHHS,
KoopauHaTtn, popmaTt OBIMKOBUX OaHWUX; KOMEHTapi Yy BiNbHIN OpMiI; ICTOpIS
3MiH JaHuX | BCe iHWe, Lo aBTOp BBaxae€ 3a notpibHe. Ha gopmaTtok Oo
3ape3epBOBaHMX KIO4YiB, MOXHa [OOBIfIbHUM YMHOM BUKOPWUCTOBYBATU
He3aWnHATI Ha3BU KIHOYiB.
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FILE CONFORMS TO FITS STANDART

FITS BITS/PIXEL

NUMBER OF AXES

NUMBER OF POINTS ALONG AXE 1
NUMBER OF POINTS ALONG AXE 2
FILE MAY CONTAIN EXTENSIONS
PHYSICAL UNITS OF THE DATA

X-COORDINATE OF THE REFERENCE PIXEL
Y-COORDINATE OF THE REFERENCE PIXEL
REAL X-COORD. OF THE REFERENCE PIXEL

REAL Y-COORD. OF THE REFERENCE PIXEL



SWAPPED = F /
BLANK = 0.0 /
CFORM1 = 'G8 ! /
CFORM2 = 'G8 ' /
BFORM = 'G8 ! /

/

RAW TYPE= 'CRW !
DATE-OBS= '2006-10-07T23:02:20.000' / DATE AND TIME OF OBSERVATION
EXPOSURE= 0.0125819557183535 /

ISO = 100 /
X OFFSET= 64 /
Y OFFSET= 12 /

HISTORY Converted from Canon raw image

COMMENT Color system is Bayer RGGB



®disnyHa opraHisauisa FITS-channis

3aranbHnin po3mip FITS-cbanny 3aexgun kpatHunm 2880 BOCbMUBITOBUX
GanT (cknanoca iCTOPUYHO).

KoxeH FITS-pann mae oanH abo kinbka 3aronoskiB, wo mictate ASCII
paakn dikcosaHol goBxuHn B 80 cumBoniB. Tema 060B'A3KOBO 3aKIHYYETLCH
Krtodosum criosom END.

[licna 3aronoBky nae 6nok (briokn) OABIMKOBUX AaHUX. 300paXKeHHSs 3aBXau
novYnHaeTbcda 3 novaTky 2880-6antoBoro 6510Ky. [1pOCTip MiXK KIHLIEM 3arosioBKY
| MOYaTKOM 300paXKeHHS 3anOBHIOETLCHA HYNSAMM.

FITS Takox 4acto BUKOPUCTOBYETbLCA, WO6 36epiratm npocTo iHdopMaLito
6e3 306paxeHb (gaHi Npo cnekTpu, MaTtpuui, abo HaBiTb CTPYKTypOBaHy
iHpopmauito, TNy 6a3 gaHux). FITS-dpann moxe MICTUTM Kinbka Onoki., i
KOXXEH 3 HUX MOXe MicTuTu no ob'ekty. Hanpuknag, B ogHoMy dauni MoXHa
30epiratn 3BnyanHy dootorpadoito, PEHTreHIBCbKI N iIHpadYepBOHi 3HIMKM.

CtangapTHe po3wupeHHs FITS-dannis: fits, .fit, .fts.



MinimanbHun FITS-3aronoBsok

SIMPLE = T / FILE CONFORMS TO FITS STANDART
BITPIX = -32 / FITS BITS/PIXEL
NAXIS = 2 / NUMBER OF AXES
NAXIS1 = 1178 / NUMBER OF POINTS ALONG AXE 1
NAXIS2 = 1300 / NUMBER OF POINTS ALONG AXE 2
END
BITPIX Ha3Ba cant Tvn
-64  [lincHe nogBINHOT TOYHOCTI 8 double
-32 | [lincHe oanHapHOI TOYHOCTI 4 single
8 Lline ogHoGanToBe 1 byte
16 |Lline opBobanTtoBe 2 Int16
32 Uine yotupboxbantose 4 Int32
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Npuknaau FITS-¢pannis., wo
BUKOpUCTOBYHOTLCA cuctemoro XIRIS



[Nons, wo BM3Ha4YaroTb 06CcTaBMHU
Ha3eMHUX cnocTepexeHb (epemepnam)

DATE-OBS= '2006-10-07T23:25:14.000' / DATE AND TIME OF OBSERVATION

GEO_LAT = 38.6722 / GEO. LAT. OF OBSERVER (DEG)
GEO_LONG= 66.8972 / GEO. LONG. OF OBSERVER (DEG)
GEO_HGHT= 2565.0 / GEO. HEIGHT OF OBSERVER (M)

RA OBJ = 20.941087603569 / OBJ. RA (DEG)

DEC OBJ = 10.8767499923706 / OBJ. DECLINATION (DEG)

PA OBJ = -20.4942436218262 / OBJ. POSITION ANGLE (DEG)

HA = 338.567562103271 / OBJ. REFRACTED HOUR ANGLE (DEG)

ZD = 33.7250747680664 / OBJ. REFRACTED ZENITH DISTANCE (DEG)
OBJ_PHAS= 9.24219799041748 / OBJ. PHASE ANGLE (DEG)

OBJ_OLAT= -2.66905117034912 / PLANETOCENTRIC OBSERVER LAT. (DEG)
OBJ_OLON= 2.64756274223328 / PLANETOCENTRIC OBSERVER LONG. (DEG)
OBJ OD = 353424.71875 / PLANETOCENTRIC OBSERVER DISTANCE (KM)
OBJ_SLAT= -0.537781774997711 / PLANETOCENTRIC SUN LAT. (DEG)
OBJ_SLON= -6.34959125518799 / PLANETOCENTRIC SUN LONG. (DEG)

OBJ SD = 149838368.0 / PLANETOCENTRIC SUN DISTANCE (KM)



Mons, Wwo 3agarTb NepcneKkTUBHY NPoeKLito

PROJECTN= 'perspective'

PRJ_BO
PRJ_LO
PRJ PA
PRJ R
PRJ D
PRJ PSI
PRJ_RHO

-2.66905117034912
2.64756274223328
-19.3619849949382
1737.4
353424.71875

0.0

0.0

NN N NN N N NN

PROJECTION NAME

LATITUDE OF PLANET CENTER (DEG)
LONGITUDE OF PLANET CENTER (DEG)
PLANET POSITION ANGLE (DEG)

SPHERICAL PLANET RADIUS (KM)

PLANET DISTANCE (KM)

AZIMUTH OF POINTING DIR. DECLIN. (DEG)
POINTING DIRECTION DECLINATION (DEG)



CDELT1 =
CDELT2 =
CRPIX1 =
CRPIX2 =
CRVAL1 =

CRVAL2 =

CTYPEl1l =
CTYPE2 =

PROJECTN=

Nonsa, wWo 3aparnTb LMNIHAPUYHY NMPOEeKLUilo

0.0025 /
0.0025 /

-11965.0 /
-12886.0 /

'Lon !

'Lat !

'cylindrical'

0.0 /

0.0 /

DEG PER PIXEL

DEG PER PIXEL

X-COORDINATE OF THE REFERENCE PIXEL

Y-COORDINATE OF THE REFERENCE PIXEL

REAL X-COORD. OF THE REFERENCE PIXEL

REAL Y-COORD. OF THE REFERENCE PIXEL



NMpuknag FITS-3aronoska panna KOCMiYHUX OaHUX
(LRO WAC)

Data\Space Data\LRO\WAC\M1444.01-WT-DEMO CP TC\
Alb.M144422278CC-56.7 SL0-604.FTS



PeanaryBaHHs FITS-3aronoBkiB

xIRIS.xEditor



EdemepigHe 3abe3nevyeHHA
Ha3eMHUX CNocTepeXeHb nraHeT



HORIZONS system

EdemepnaHa cnyxba HORIZONS HagaeTbes
Solar System Dynamics Group
naboparopii Jet Propulsion Laboratory.

OcHoBHUKU canT: http://ssd.jpl.nasa.gov/?horizons

Web-iHTepdoenc: http://ssd.jpl.nasa.gov/horizons.cqgi#top



http://ssd.jpl.nasa.gov/horizons.cgi#top
http://ssd.jpl.nasa.gov/?horizons
http://www.jpl.nasa.gov/
http://ssd.jpl.nasa.gov/?about

'onoBHa ctopiHka Web-iHTepdency

Jet Propulsion Laboratory + Yiew the NASA Portal wearch JFL
California Institute of Technology + Mear-Earth Object (MED) Program

JPL HOME “ SOLAR SYSTEM STARS & GALAXIES

‘Solar System
Dynamics

BODIES EPHEMERIDES S} DISCOVERY
HORIZONS Web-Interface

This tool provides a web-based limited interface to JPL's HORIZOMNS systermn which can be used to generate ephemerides for
solar-system bodies. Full access to HORIZOMS features is available via the primary telnet interface. HORIZOMNS system news
shows recent changes and improvements. A web-interface tutorial is available to assist new users.

Current Settings

Ephemeris Type [change] : OBSERVER
Target Body [change] : Moon [Luna] [301]
Observer Location [change] : user defined { 66°53'49.9"E, 38°40°19.9"N, 2565 m )
Time Span [change] : discrete time(s)=2006-10 07 18:25:20
Table Settings [change] : QUANTITIES=2,4,13-15,17,20,24; angle format=DEG,; range units==KM
Display/Output [change] : defauwlt (farmatted HTRL)

Generate Ephemeris

Special Options:

« set default ephemeris settings (preserves only the selected target body and ephemeris type)
« reset alf settings to their defaults (caution: all previously stored/selected settings will be lost)
+ show "hatch-file" data (for use by the E-mail interface)

PRIVACY/COPYRIGHT

*"'FTRSTGOV 2013-HNow-18 17:08 UT =ite Manager: Donald K. Yeamans

Yomr First Cuick b e 5. Goverament [zerver date/time) Webmaster: Alan B. Chamberlin




1.

Astrometric BA & DEC

T2 ¥ Apparent RA & DEC

3.

Hates; BA & DEC

T4 Apparent A7 & EL

10.
11.
12,
13.

Fates; &7 & EL

Satellite X & Y, pos. angle
Local apparent sidereal time
Alrmass

Wisual mag. & Surface Brght
urminated fraction

Defect of ilumination
Satellite anglular separfvis.
Target angular diameter

14. # Observer sub-lon & sub-lat

15, ¥/ Sun sub-longitude & sub-latitude

6.
17,
1a.
19.
20.
21,
22,
23
24,
28,
26,
27
28.
29,
a0.

m

o

Table Settings

=ub-=un position angle & distance
¥ Maorth Pole position angle & distance
Heliocentric ecliptic lon. & lat.
¥/ Heliocentric range & range-rate
¥ Obszerer range & range-rate
One-way (down-leg) light-time
opeed wrt Sun & observer
=un-Ohserver-Target ELONG angle
¥ Sun-Target-Obserner ~PHASE angle
Target-Obserer-1B / 1B_llum%a
Observer-FPrimary-Target angle
=un-Target radial & -vel pos. angle
Cirbit plane angle
Constellation D
Delta-T (CT - UT)

* 3.
J2.
33
4.
a5,

= db.

=37

> 38,

= a4,

= d00.
41.
42,
43,

Observer ecliptic lon. & [at.
Morth pole RA & DEC
Salactic longitude & latitude
Local apparent SOLAR time
Earth-=abs. site light-time
RA & DEC uncertainty
Flane-of-sky errar ellipse
PO uncertainty (RS5)
Fange & range-rate 3-sigmas
Doppler & delay 3-sigmas
True anomaly angle

Local apparent haour angle
PHASE angle & hisector



Optional observer-table settings:

datestirme format

Calendar Date/Time ¥ | -- display dateftime in year-manth-day andfor Julian-day format

time digits .

minutes (HH: M) ¥ - contrals output precision of time

angle format :

f decimal degrees

—

v - select RADec output format

output units

km & kmis ¥ | - units for most output quantities

range units

: 1 Kilometers

¥ - units for range-type gquantities

refraction model :

airless model (no refractian) v - zelect atmospheric refraction model

airmass lirmit

-- suppress output when airmass is greater than this limit [1,38]

elevation cutoff

(deq) -- suppress output when object elevation is less than this limit [-90 S0]

salar elang. limits :

1 - 1180

hour angle cutoft

(h) -- suppress output when the local hour angle exceeds this value [0,12]

sUppress range-rate

-- suppress range-rate for rangefrange-rate output

skip daylight

-- suppress output during daylight

extra precision :

-- output addition digits for RA/Dec gquantities

RT= flag :

disable ¥ | - output data only at target riseftransit/set (RTS)

reference system :

ICRFAJ2000.0 * | -- reference frame for geometric and astrometric quantities

CEY farmat

-- output data in Comma-Separated-YYalues (C5Y) format

ohject page :

¥ —include object information/data page on output

(deq) -- suppress output when solar elongation is outside this range




RA_OBJ

DEC_OBJ =

PA_OBJ

HA

ZD

OBJ_PHAS=
OBJ_ OLAT=
OBJ_OLON=
OBJ OD =
OBJ_SLAT=
OBJ_SLON=

OBJ SD =

BignoBigHicTb napameTpiB FITS i echemepua

R.A.
DEC

NP.ang; (sxkmo NP.ang > 180°, mo PA OBJ = NP.ang - 360°)

Obsrv-lat
Obsrv-lon
delta

Solar-1lat
Solar-lon

r



BignoBigHicTb napameTpiB FITS i echemepua
(nepcneKkTUBHa NpoeKLif)

PRJ_BO Obsrv-lat

PRJ_LO

Obsrv-lon

PRJ PA = NP.ang; ecinu NP.ang > 180°), mo PA OBJ = NP.ang - 360°

PRJ R 1737.4

PRJ D delta

PRJ PSI = 0.0

0.0

PRJ_RHO



NMpuknap 06po6KKM HazeMHUX POTOMETPUYHUX
cnoctepexeHb Micaus

Data\Majd-2006.0bs\2006.10.07b\Ephem.Test\! CRW_6460 !!!. Fts



3aBOaHHA ONA caMOCTINHOI poboTu

1. BuBuuTH, K MoxxHa B FITS 306epiratn 6aratoBUMIpHi
MacUBMU 3 Pi3HOIO PO3MIPHICTHO.

2. BuBuntu FITS 3 EXTENSIONS.

3. 3HaNTn cnocid oTpMmMaHHA roANMHHOIO KyTa 00'cKTa
(napametp HA), Bukopuctosyroumn HORIZONS.



Cnucok pxepen
1. http://ru.wikipedia.org/wiki/FITS

2. The FITS Support Office: http://fits.gsfc.nasa.gov/

3. Mporpamuui komnnekc xIRIS: http://www.astron.kharkov.ua/dslpp/iris/xiris.htm



http://www.astron.kharkov.ua/dslpp/iris/xiris.htm
http://fits.gsfc.nasa.gov/
http://ru.wikipedia.org/wiki/FITS
http://ru.wikipedia.org/wiki/FITS
http://ru.wikipedia.org/wiki/FITS
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%81%D0%BE%D0%BA_%D0%BA%D0%B0%D1%80%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%86%D0%B8%D0%B9

Ypa! Lle Bce!



