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KpaTtkuun o63op chbopmaTta FITS



FITS

FITS (anrn. Flexible Image Transport System - rubkaa cucrtema
nepegaym msobpaxeHun) — uucposon dopmart annoB MUCNOSMb3YyEMbIA B
Hayke [ONna XpaHeHus, rnepedadynm M penakTUMpoBaHUA U300paXeHun u KX
MeTagaHHbIX (CONpoBOAUTESNIbHOU MHJOpMaLUN).

Yawe Bcero FITS mncnonb3yetcsa B actpoHoMun. B otnuume oT AOpyrux
dopmaToB wu30bpaxeHnn, FITS paspaboTtaH cneuuanbHO ANS HayYHbIX
OAHHbIX U MOTOMY, NMOMMMO COOCTBEHHO W30OpaXXeHusa, BKMNOYAET B Cebs
MeTadaHHble, OnvcbiBaloLLMe MHdopMauuto, Hanpumep, o POTOMETPUYECKOM
N MPOCTPAHCTBEHHON KanubpoBke, 0OCTOATENbCTBaX HaAbONAEHUA, UCTOPUIO
0bpaboTKM 1 Npou.

[MepBbin ctanHgapt FITS onybnukosaH B 1981 r. NocnegHaa Bepcus 3.0
(nonb 2008). OdpmumnansHbin cant FITS: http://fits.gsfc.nasa.gov/

FITS npuHAT Kak MeXayHapoOdHbIn  aCTPOHOMWUYECKUW  cTaHgapT, W
ncnosb3yeTca OOMNbLMM KONIMYECTBOM opraHmsaumn. B Tom uncne, oH aBnsieTcs
OCHOBHbIM popMaTOM A1 Hallen nporpaMmmMmHon cuctemsol XIRIS.


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

U3obpaxeHue B FITS-channe

Moo  "m3obpaxeHuemMm" rnoHMMaeTcss Habop  OBOMYHLIX  AaHHbIX,
PacCroSiOXXEHHbIX Ha OAHOM UNM Dornee KoopaAWHATHbIX OCSX, U UMELNX
obwme napameTpbl (Takne, Kak HaMMeHoBaHUE 00bekTa, Habngatens 1 T.4.).

Hanpumep, 310 MOXeT ObiTb NpAMOYyronbHas Matpuua. J3neMeHTOM
MaTpuLUbl MOXET ObiTb Lenoe wunuM BellecTBeHHoe u4ucrno. Wnu paxe
NPOMn3BONbHO MHTEPNPETUPYyeMas GanToBasi 3anuch.

Hanpumep, B FITS-dban MOXeT ObiTb 3anMcaHo uM300paXkeHue,
3aHmmMarouwee 999 koopanHaTHLIX OCeEN B CTaHOAPTHOM UMM HeCcTaHOapTHOW
CUCTEME KOOPAUHAT.

B FITS-(ainne 6noka ¢ nsobpaxeHnem MoxetT 1 He OblITb.



MeTtagaHHble (FITS-3aronoBku)

Kaxgblh  3aronoBOK OOMMKEH cofepXaTb MWHUMMAarbHOE KONMUYecTBO
napameTpoB, HEOOXOAMMbIX ANS ONUCaHMA ABOWYHbLIX OaHHbIX B dhanne, u

npeacTaBieHns Ux B Buae maccusa (obssaTesibHble Nons).

Kpome TOro, ocobeHHoctbto FITS eCTb TO, YTO MeTadaHHble XPaHATCS B
yaobountaemom 3arosioBke, dopmarta ASCIl. 3T1o caoenaHo anga Toro, YToobl
9TW [aHHble Morfa npoynTatb HEe TONbKO nporpamma, HO U Jiobon
nonb3oBaTtefib, [JaXe He WUMeKLWWUn  crneunaribHoro  nporpamMmmMHoOro
obecneveHus. T.e. FITS-3aronoBoK Nerko UHTEPNPETUPYETCS YENOBEKOM.

3aronoBok FITS coctout ASCIlI cTpok domkcupoBaHHon anuHel B 80
cumBonoB. Ka)kgaa cTpoka COCTOUT M3 nap Knwd/3HadeHme. B napax
KMoY/3Ha4eHne 3anumcaHa WHdopMaumsi O pasMepe, MNPOUCXOXKAEHUMU,
KoopauHaTax, dopmaTte ABOWYHbLIX OdaHHbIX, KOMMEHTapuax B CBOOOAHOM
dopme, nctopum N3MEHEHNN OaHHbIX 1 O BCEM YTO aBTOP NOCYUTanN HY>XXHbIM:
B [OOMNOSIHEHME K 3ape3epBUPOBAHHbIM KIllO4aM, MOXHO MPOU3BOSbHbIM
obpa3om ncnonb3oBaTb HE 3aHATbIE HA3BaHUSA KIHOYEN.
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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



Pusnyeckan opraimsauusa FITS-cbannos

Obwwun pasmvep FITS-dbanna Bcerga kpateH 2880 BOCbMUOUTOBBLIX GaunT
(CNOXNIOCb UCTOPUYECKN).

Kaxxgbin FITS hann nmeer ogmH nnmn HECKONbLKO 3arofioBKOB, coaepKallmx
ASCIl cTtpokn (dumkcmpoBaHHon pAnuHbel B 80 cumBOMNOB). 3aronoBOK
obsa3aTenbHO 3akaHuymBaeTcsa knodyesbiM criosomMm END.

[Tocne 3aronoBka uaet Onok (6nokn) OBOWMYHLIX OaHHbIX. N300pakeHus
BCerga HauymMHaeTca ¢ Hadana 2880-6autoBoro tnoka. [NpocTpaHCTBO Mexay
KOHLIOM 3arosfioBka 1 Ha4yanom m3odpaxxeHust 3anonHAEeTCs HYIsIMM.

FITS Takke 4acto UCnonb3yeTrcsl, YToObl XpaHUTb MNPOCTO MHAOPMAaLMIO
6e3 u300paxeHMn (OgaHHble O CnekTpax, MaTpuubl, WNM  Oaxe
CTPYKTYPUPOBAHHYIO MHpopMauuto, TMna 6a3 gaHHbiX). FITS dann moxer
cogepxaTb HEeCKONbKO OrokoB, M KaxOblh M3 HUX MOXET coAdepXxaTb Mo
0b0bekTy. Hanpumep, B 0ogHOM (hansie MOXHO XpaHnTb 0BbIYHY0 dooTorpaduio,
PEHTFEHOBCKMNE N MH(PpaKpacHble CHUMKN.

CtangapTHoe pacwupeHue FITS-dgpannos: .fits, .fit, .fts.



MuHumanbHbIn FITS-3aronosok

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 Ha3BaHue baut Tun
-64 BewiectBeHHOE OBOMHOW TOYHOCTM 8 double
-32 |BelyecTtBeHHOE OAUHAPHON TOYHOCTU 4 single
8 Llenoe ogHoGanToBOE 1 byte
16  Lenoe gByb6antoBoe 2 Int16
32 LUenoe 4yetbipexbantoBoe 4 INt32
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NMpumeps! FITS-bannos,
ncnonb3lyembix cuctemon xIRIS



DATE-OBS=

GEO LAT =
GEO_LONG=
GEO_HGHT=
RA OBJ =
DEC_OBJ =
PA OBJ =
HA =
ZD =
OBJ_ PHAS=
OBJ_ OLAT=
OBJ_OLON=
OBJ OD =
OBJ_ SLAT=
OBJ_SLON=
OBJ SD =

[Monsa, onpeaensawme odbcToATENILCTBA
Ha3eMHbIX HabnoaeHun (achemepuabl)

'2006-10-07T23:25:14.

38.6722

66.8972

2565.0
20.941087603569
10.8767499923706
-20.4942436218262
338.567562103271
33.7250747680664
9.24219799041748
-2.66905117034912
2.64756274223328
353424.71875

-0.537781774997711

-6.34959125518799
149838368.0

000"

/

GEO.
GEO.
GEO.
OBJ.
OBJ.
OBJ.
OBJ.
OBJ.
OBJ.

DATE AND TIME OF OBSERVATION

LAT. OF OBSERVER (DEG)

LONG. OF OBSERVER (DEG)
HEIGHT OF OBSERVER (M)

RA (DEG)

DECLINATION (DEG)

POSITION ANGLE (DEG)

REFRACTED HOUR ANGLE (DEG)
REFRACTED ZENITH DISTANCE (DEG)
PHASE ANGLE (DEG)

PLANETOCENTRIC OBSERVER LAT. (DEG)

PLANETOCENTRIC OBSERVER LONG. (DEG)

PLANETOCENTRIC OBSERVER DISTANCE (KM)

PLANETOCENTRIC SUN LAT. (DEG)

PLANETOCENTRIC SUN LONG. (DEG)

PLANETOCENTRIC SUN DISTANCE (KM)



lNonsa, 3agaowme nepcnekTMBHYO NPoeKUuuto

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

N ON N N 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)



Mons, 3aparowme UMNMHAPUNYECKYHO MPOEKLUUIO

CDELT1 = 0.0025 / DEG PER PIXEL

CDELT2 = 0.0025 / DEG PER PIXEL

CRPIX1 = -11965.0 / X-COORDINATE OF THE REFERENCE PIXEL
CRPIX2 = -12886.0 / Y-COORDINATE OF THE REFERENCE PIXEL
CRVAL1 = 0.0 / REAL X-COORD. OF THE REFERENCE PIXEL
CRVAL2 = 0.0 / REAL Y-COORD. OF THE REFERENCE PIXEL
CTYPE1l = 'Lon '

CTYPE2 = 'Lat '

PROJECTN= 'cylindrical'



NMpumep FITS-3aronoBka ¢panna KOCMMYECKUX AAHHbIX
(LRO WAC)

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



AdemepuagHoe obecrnevyeHme
Ha3eMHbIX HabnaeHUn nNnaHeT



HORIZONS system

OdbemepugHas cnyxoa HORIZONS npenocraensietca
Solar System Dynamics Group
nadopatopuun Jet Propulsion Laboratory.

OcHoBHoun caunT: http://ssd.jpl.nasa.gov/?horizons

Web-nHtepdenc: http://ssd.jpl.nasa.gov/horizons.cgi#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

OcHoBHas ctpaHuua Web-nHtepdeunca

Jet Propulsion Laboratory + View the NASA Portal search IFL
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 HORIZONS 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] : QUANTITIEZ=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 anly 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
f""ﬁRSTGOV 2013-Nov-18 17:08 UT oite Manager. Donald k. Yenma_ns

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

Yisual mag. & surface Brght
Nurninated fraction

Defect of illumination
Satellite anglular separfs.
Target angular diameter

14. # Observer sub-lon & sub-lat
15, ¥/ Sun sub-longitude & sub-latitude

16.
17,
1a.
19.
20.
21,
22,
23
24
28,
26,
27
23
29,
a0.

(]

Table Settings

=ub-Sun position angle & distance
¥ MNorth 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
Sun-Observer-Target ELONG angle
¥ Sun-Target-Observer ~PHASE angle
Target-Obserer-1B / 1B_llum%a
Observer-Primary-Target angle
sun-Target radial & -vel pos. angle
Crbit plane angle
Constellation |D
Delta-T (CT - UT)

*31.
J2.
33
4.
a5,

= ab.

=37

> 38,

= a4,

= A0,
41.
42,
43.

Obszerver ecliptic lan. & lat.
Morth pole RA & DEC
Galactic longitude & latitude
Local apparent SOLAR time
Earth-=abs. site light-time
RA & DEC uncertainty
Flane-of-sky errar ellipse
FOS uncertainty (RS3)
Fange & range-rate 3-sigmas
Doppler & delay 3-sigmas
True anomaly angle

Local apparent hour angle
PHASE angle & hisector



Optional observer-table settings:

datestirme format

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

time digits :

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

angle format :

f emmal degrees ? v

-- zelect RAMDec output format

output units

I-:m & kmis ¥ | -- units for most output quantities

range units

: 1 Kilometers v

-- units for range-type quantities

tefraction model

aitless model (no refraction) v | -- select atmospheric refraction model

airrmass lirmit

-- suppress output when airmass is greater than this limit [1,35]

elevation cutoff

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

salar elang. limits :

0 N (deg) --

hour angle cutoff

(h) --

suppress output when the local hour angle exceeds this value [0,12]

SUpPress range-rate

-- suppress range-rate for rangedfrange-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 :

ICEF/Z2000.0 | - reference frame for geametric and astrometric quantities

CEY farmat

-- output data in Comma-Separated-Yalues (C3Y) farmat

ohject page :

¥ —include object information/data page on output

suppress output when salar elongation is outside this range




CootBeTcTBMe napameTpoB FITS n achemepup

RA OBJ =

DEC_OBJ =

PA_OBJ

HA

ZD

OBJ_PHAS=
OBJ_OLAT=
OBJ_OLON=
OBJ OD =
OBJ_SLAT=
OBJ_SLON=

OBJ SD =

R.A.
DEC

NP.ang; ecmu NP.ang > 180°), Tmo PA OBJ = NP.ang - 360°

Obsrv-lat
Obsrv-lon
delta

Solar-lat
Solar-1lon

r



CootBeTcTBMe napameTpoB FITS n achemepup
(nepcnekTnBHaA NpoeKLuus)

PRJ_BO

Obsrv-lat

Obsrv-1lon

PRJ_LO

PRJ PA = NP.ang; ecinu NP.ang > 180°), mo PA OBJ = NP.ang - 360°
1737.4

PRJ R

delta

PRJ D
PRJ PSI = 0.0

PRJ RHO = 0.0



Mpnmep o6paboTKN Ha3zeMHbIX (pOTOMETPUYECKNX
HabnoaeHUn JlyHbl

Data\Majd-2006.0bs\2006.10.07b\Ephem.Test\ICRW_6460!!!.fts



3apaHua ans caMoCTOATeNbHOU paboThl

1. AI3yunTb, KaKk MOXHO B FITS xpaHnTb MHOromepHble
MacCUuBbI C pa3HOU pa3MepPHOCTLHO.

2. N3yuuntb FITS ¢ EXTENSIONS.

3. Hantn cnoco6 nony4yeHus 4acoBOro yrria oobekTa
(napameTtp HA), ncnonbsys HORIZONS.



Cnucok NCToYHUKOB

1. http://ru.wikipedia.org/wiki/FITS
2. The FITS Support Office: http://fits.gsfc.nasa.gov/

3. MporpammHbii 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! 310 Bce!



