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Table 1 Basic parameters of CCD sensor

Parameter Value
Sensor On semi KAF-50100
Sensor size 49 x 36.7 mm
Pixel 8176 x 6132
Pixel size 6 X 6 um
Full well capacity 40300 e~
Anti-blooming 800 x
CCD type Full frame

FeF B IR A T e HiE K5k, F M
135°, 3 A7 T CHESI K I 2 18 2 1) K [X 3 F.
%Ak D278 mm (F/2), FAJGIEME, BN
15.5 mm, £ K FIML 5010040 #LJ5, AT sz 8l B 14
MI7135° % 1220, LR 1.2 /1534,

N T BRI A K G W 2R S ) e S PRI B
71, BATEMARCRAE T — RIIARREUE. R E
G5 ER, 2 AbPRAT 2IAS [R] B Y6 (8] 1) TR
TAR PRS2 2% 45 RAan P, Al LA 2R G 1A 810 s
IR PR R A5 T IE B10.402 25 ) DR L 3RATTE S bR iz 47
i, 355K F10 sHBE G ).

Limit magnitude with different exposure time

T
L]

=
o
o

Limit magnitude
= = =
o I o
N S o
T T
[ ]

[ ]
[ ]

-
o
o

©
©
T

L n L n N A
5 10 15 20 25 30
Exposure time/s

B1 A RAHLE AT ERIIAR R 2 S5 BRI (8] ) 22305 2

Fig.1 The variation of limit magnitude of all-sky camera

with exposure time



63 &

o RA S A RAINLE 2 W& AR I B

11

3 EXEGXEFNE

SR BB BRI R AT TAR A2, R
HAMG R, w4t AR RFE, b SRR
SO TTVEA .

I STRISEESPRE S

SRS LI 46 IR AR I AL R
ATPUAL L, BRI S A R BB 5 B e P 15 AL
HELC B, XA — A I B R B EAT I F AL 2, T A
AME TG 2 UOW B (P 3448, 19 Bl AR K
&, it HRERKE G E S i dEZe,
TAPAG IR R, X AR — K A R A
! IR A R Rk

3.1

W< pt20, (1)

AR B v g, BT S s i g, 7S
FHI.ONA A LR FA MR EE, R
Bou 2 ORI 3518, 19 2R ERREG. mT
ERMMEUE IR RE A S, FET i
BFaE AR, 2 BRI & R, R TE
BUG o b B2 o R i P .

A RAMLEE I 7135° x 1220, fELEm FEdELR
PEAR LR, A& S0 05 IE Y] (Gnomonic, TAN) 13
B SAE G M7 5009001 B 4 KBk, PRI A SC ik
P& 1 K45 (Zenithal equidistant, ARC)M 5.
ZA R T AR ER b — AN s B K Bkt
BP0 b, AR S RAELK R NE A PO E
2k, Ak B N AR RO RO, HASZ A0 K
ANEIECI. R T T EE AR, AR T N oG, AR
1 N90°, 22 0o S 1E D145 52 R R TSR BE 5, n
B2fR, B R i a2 . B AT A e Al
1190° UG, A48 O IE VI B A R E .

o RER LARCH 5 07 A% s 2 LLEHE 0o
P B U0 1 AR, ST — A R AR bR, SR A 12 A
b5 UG AL bR 2 T TG 2, B R 8 2, {858
BT EUR R RAR I . AR B R

()7 SEBR AR B, 4 R ARAL 0000 45 1) A2
CLRN . 7E I8 AN 7 V226 4E i B, D T 925 40 4 VA
[IFE ). BATTRs BEUE LU R rh O st BT AR T K/
400 x 400/ ¥ BIM&, BT &dE FE R gk A oRECN

6-3

10° HELHOG =M B G Es 4y, 5 — MR S
BARLEIRFE R R Z AR, PR AT A ] R A4 2
5 AFastrometry.netM 5K fi# 1% 7 R W] 4WCS
(FITS World Coordinate System)f 2., 115 K%
HUCME R AR (0, yo ) R ARTE A AR (v, 0 );

(b) ARC Projection
2 (a) TANGUAEHC PR T KL, (b) ARCHE A MR,

Fig.2 (a) TAN projection diverges at horizon, (b) there is

no limit in ARC projection.

(2)FATK A T A F2500 L B AE R E %
Tycho-2fF N RN E S H ER il L —D15
FIRABLEFE R, ZE P2 %, MTycho-2



63 % X X ¥ Ok 13
EFPREZERENHNEZTIRENS LR % € = oo+ aroT + Aoy + - - + apgzPY?

KBk LAARCHE R 3 LA R A 2 b0 (2o, o) W L b — boy 4 biot + bory e+ b Py

(Cto, 0o) AET A (I E T T L X I8 A 1) F T e i Al A 00 T T e

F I AR (€, ) BT LA R p+qg<N, (6)

(2)

1 =k [sin § cos 09 — cos d sin dg cos(a — )], (3)

¢ = kcosdsin(a — ap),

Hr

C

(4)

cos ¢ = sin d sin §g + cos d cos dg cos(a — ), (5)

sine’

ER, KRS HEREAERKRPEERE T ON
AR, (a,0) 85 F B FRiEL. RIGHEH
Sextractor'S1 4K 44 1 4= K G Sk B % A% =
FEAARR (2, y), FlFJ5 SEUCECAE 5 6 A 7 BOR A

(3)iE it 2P U8 (2) 7] IS B BT 5 256 B JR T8 AL
(v, 8)%F N B o JE] AR bR B W E AR KR (€, ), SRS
AR R AR R AT SRR S EEE
PG o (45 2 AR BR (XY, YY), F I fitsh M 71 4 4o, o
fgrmathir 4 VG g B 5 AR KR (€, n) R A5 5 7 AR b
(x,5), XFUCECERTh I 2 G k4T 2 TG, 2 or
S B WL AR AR (€, m) BB AR 2 AL PR (X, YY) [k
WRAR. X—LRENSHREAERCEG TR IEER
AR (X, Y5 SE B 1) B B AR R (o, y) AR TE 22 57
WRAESH BB RBIR (X, Y )R N g =
(5 [X 45 N 5 2%, Gn SRAF R M — 0 R, e 9 T
[[Mp'RuR

(4)FEFE TGS A ME R, fESH
AT EG  B FEARAL B AL R0 B3 2 ) RS
NP QPRI b e S C (o) VA i | R P R A S E
R Rr NG &R, % EERG R A E S B
HUO PR B REEIEIN20°, R LA 5% &, K3
— TR0 I % P UT e 25 5, Horb S bR Y T Tl
UL AL (79884 FEAG T ;

(5) X} 25 B8 (4) TR L IC B DO 1 i B8 %, & ar
W S AL bR (€, 1) 5 5 B AR (2, ) Z TR IR L6 5K R,
KRR H . BT 2 REGAATE =42 1,
EWEF A S 2 0, WG HEA LT

6-4

Lﬁ?ﬂé%%{(aoo,alo,am,boo,b1o,bo1)ﬁﬁ?‘]ﬁ|&{]‘§2\?
mZE HBIRL s MRz, HRZHMASH
g Mg BV A HH AR TR 25, p Al g0 33 Ay D B
H, N2 a4

K3 EGhERRENIN

Fig.3 The distribution of catalog stars in image

HERS57H

L 23175 49 2 1 45 K B v L, W R
19 2 EHR HP AR 0SB R R BR AR FEEAT 2 T2
RS v 5 AU, I 7 SR R 2 WU BV e £, —
FRCNGBR R AU S8R Bk 47, (H o e A& o Bt 2
FHBA AR ZE . A ST AN [F RN N #E AT
Z OGN, fEN = 5Pl AR Ak

A8l FH 5 2 1) S 5 B B R 1 S U IR T A
Br(a’,0"), 5 B3 0 L 7R IE AR BR (o, 6) HEAT EE
XF, FEHR A LT85 B E B AR 2 M AR Ei 7 [+
R ZE 377 FERMS (Root Mean Square), H T ¥
il RAR D & ) THEORS FE. RIS TR AT A, SRR
FREJT ] IR R ZRMS A AN 127 5117 T &
BICT R T6" , REAR I ERG BE 29 801518 3.
Bl 7R 1 U0 G A 2RI 21 5 7R 22 J7 1) R R 2

3.2



63 &

o RA S A RAINLE 2 W& AR I B

13

05 ) RAR I 2% 2 0 A B, Hor ARARTADec) )
FKORIRG T MRS W R ZE. B F, 78
2277 [ RN R4 07 R B AR 8N T 1.2/, Bl—AM&
RN PRUEZEZ10.2.

1500

5 1000
o

500

0

ARA:0.064' £0.2'
ADec:0.04'£0.19" «*

1000
Count

15 -1o 05 00 05 10 15 0
ARA/
K4  ROEMERZENM

Fig.4 The distribution of astrometric calibration in image
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Fig.6 The fitting of atmospheric extinction
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Fig.8 Observation images of three different weather conditions, from left to right: clear sky, partly cloudy and overcast.

6-7



63 &

1 #

QOrthographic view

o 1 2 3 4 5 L] T 8 9
Limit mapnitune

(a) Clear sky

Orthographic view

[ | HEEN—— )
0 1 2 3 ] 5 [ 7 [ 1 2 3 [ 5 [

Limit mapnitude

(b) Partly cloudy

Orthographic view

Limit mapnitude

(c) Overcast

9 SAAFRAHHHEALPixEE, NEEARKEMKE. £z BMEE.

Fig.9 HEALPix images of three different weather conditions, from left to right: clear sky, partly cloudy and overcast.
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The Application of All-sky Camera in Multi-device Optical
Survey

GAO Bao-quan*??  PING Yi-ding"*?  ZHANG Chen!??

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210023)
(2 School of Astronomy and Space Science, University of Science and Technology of China, Hefei 230026)
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Asstract The magnitude and distribution of night sky stars in the astronomical station can be used
to guide multi-device sky surveys. A monitoring all-sky system is widely employed to monitor local sky
areas, and some methods are described in this paper to extract stars’ information from all-sky images. Due
to the impact of the field of view and high-order distortion of the all-sky images, a combined approach
of zenith equidistant projection and polynomial function is applied to astrometry. The root mean square
residual of astrometry solution is about 0.15 pixel. By photometry of bright star parts in the image, we
can use the differential magnitude values to correct atmospheric extinction errors. Finally, the HEALPix
(Hierarchical Equal Area isoLatitude Pixelation) partition represents the sky area of optical surveys and
limiting magnitude.

Key words astrometry, survey, techniques: image processing
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