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Tracking and guiding for full solar disk
image using large CCD-array

XIAO Jiang, HU Ke-liang, LIN Jia-ben,SHEN Ji, DENG Yuan-yong
(National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China)

Abstract: An auto-tracking and guiding system for full solar disk image was introduced based on mass-
center algorithm and large CCD-array. An embedded system with high speed processing ability was
used to compute and process mass-center data and all CCD images were dealed with binarization
process. Compared with the traditional system, the new system can greatly reduce the cost and com-
plexity and can enhance the accuracy of the tracking system and reduce the dependency of weather con-
dition. A high-precision closed-loop tracking apparatus was designed also in this system. According to
the analysis of the experimental data, the new auto-tracking and guiding system achieves the precision
of 1" during one hour observation, which satisfies the requirements of the system.
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Fig. 1 Scheme of closed-loop control system (RA: Right Ascension,DEC: Declination)

3.2 BEBHRE

TEZAR G R A CCD ML RedLake 2
A1) MegaPlus 4. 21, X & — 3 = HERE I 8 1 5 F
i AP, I B3 10 MHz, ] DUAR 48 B 56 I
[i] 3] R SR A B 32, T B K/l 2 029 CHD pixel X
2 044 (V)pixel, 5 400 Z 7 %06, CCD & /A

ST

B 2

ST ARG ARG

Fig. 2 Computer interface of auto-tracking and guid-

ing system

DI AN P R 5 . AR A0 92 AH BIL A R 058 AR SC 4
5T MAGRET I AT R Bk A SRR
P ARG DL AN 2 BR
3.3 HENHEHRS

Shy i R THT S AT T R Y R B R oK
AL HE T Altera A " By Cyclone #F
(1PEC100 3 B Hl Nios TT &b 3 58 4 B | 5K {4 241
BHE . AR BCE AR Quartus 11,
SOPC Builder il Nios II IDE 52 . (% F %84
PR O ik R AE VRN 2 T LS
E Altera 24 ] 424 19 T8 . >R I SOPC $ A >k
WA T RGBT A A R R KRG, &
PRI R R R 46 . 56 DU B 9 Rl R G T 5
J7 TH 2 R B T IR MLYE IR B i . X
HL A L ML O Bl 4 2 AL T A A MINAS/MS-
MA iy fal il LB Ji B30k 750 W,

] 3 & BT T A HL AL A o H



1592

%16 &

() 0 AR

(a) Main control circuit board

(b) %l Bl 32 11 A B AR

(b) Accessorial interface circuit board

(O RGHERE
(¢) Combination of (a) and (b)

B3 LS R

Fig. 3 Control system of electric machinery

4 MR LR

AT RGN A ol AR A R B R G
HE 4K 5,

AT RGBT Z ) R B i AT
AR B 17/30 min (Rl %) o 7 5842 4 A i o8 B
J&-2007 4 11 A 27 H#EAT T B ER 547 03 40
P16 Jir 718 C A2 o 2 % K BH AR Al 25 90 4 2 B 1 8

K4 TAEHFRHLRS
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