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Abstract: The Chinese Space-station Survey Telescope (CSST) is a flagship space-based astronomical
observatory planned and developed under the China Manned Space Program. It is characterized by a wide
field of view, high image quality, broad wavelength coverage, and the ability for on-orbit maintenance and
upgrades. During mission operations, the Payload Operation and Application Center must rapidly analyze the
images acquired by the main survey camera to derive key diagnostic information on the optical system—
including image quality, focus status, and charge-coupled device (CCD)-center projection offset—thereby
ensuring the effective implementation of scientific observations. To meet these engineering requirements, this

study proposes a rapid assessment method for single-CCD images of the main survey camera. By leveraging
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astronomical source detection and stellar catalog matching, the method establishes a correspondence between

pixel and celestial coordinates, enabling image quality assessment, focus evaluation, and CCD-center

projection offset calculation. The complete workflow is primarily validated using simulated multiband

imaging data from the CSST main survey camera. For slitless spectroscopic images, the study focuses on the

detection of candidate zeroth-order sources and the measurement of point spread function parameters,

providing vital auxiliary data to support on-site operations. Tests using simulated data from the CSST main

survey camera, together with observational data from the Hubble Space Telescope and the Lijiang 2.4 m

Telescope, demonstrate that the proposed method can rapidly and stably output key assessment parameters.
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Fig. 1 Flowchart for the rapid evaluation of astronomical
image quality
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Table 1 Image quality, focus, and CCD-center projection offset parameters for CSST multiband simulated images

Y
cCDHE kT RA/®)  Decl/(°) %’%} ;ﬁfjﬂg" FWHM/(")  REES0/(") e Ex/r(‘q)ﬁa Cc%q%/b(fﬁ'y
06 y 30237 —6085 00736 0.124:0027 013260039 019017  —7463 1071
07 i 30197 —6080 0.0736 0.116£0.040 0.120:0.048  021£0.17 7444 7.69
08 g 30156 —60.74 0.0735 0.107£0.041  0.124£0.056  024:020 7425 653
09 v 30115 —60.69 0.0736 0.110£0.044  0.126£0.049  023+0.19 7390 7.90
11 z 302.48 —60.66 0.0735 0.121+£0.021  0.130+0.031 0.19+0.17 —74.88 9.94
12 NUV 30207 =606 0.0735 0.103£0.030 0.122£0.045  0.19+0.15  —74.61 558
13 NUV 301.67 —60.55 0.0735 0.105+£0.034  0.126+0.055 0.20+0.16 —74.23 2.58
14 u 30126 —60.50 0.0735 0.109£0.040 0.129£0.055  023+0.18  —73.97 5.65
15 y 300.86 —60.44 0.0735 0.124+£0.016  0.135+0.032 0.20+0.16 —73.83 10.00
16 y 30258 —6047 00735 0.122£0015  0.132£0020 020016 —74.99 10.53
17 u 30218 —6041 0.0735 0.100£0.024 012120039  020+0.19 7472 5.60
18 NUV 30178 —6036 0.0735 0.101£0.026  0.120£0.040 020016 —74.42 235
19 NUV 301.38 —60.31 0.0735 0.105+£0.034  0.126+0.054 0.22+0.17 —74.18 5.71
20 z 30098 —6025 00735 0.123£0.026  0.130£0.034 020017 —73.89 10.61
2 v 30229 —6023 0.0735 0.106£0.030 0.122£0042 0234018  —74581 9,57
23 g 3018 —60.17 0.0735 0.103£0037 0.122£0053 022018  —7439 772
24 i 30149 —60.12 00734 011450034 0.126:0.048 021017  —7423 9.24
25 y 30109 —60.06 0.0735 0.122£0014  0.130£0.028  0.19:0.16  —73.94 13.36
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Fig. 6 Spatial distribution of stellar position offset vectors
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L

URIIER S W %ﬁi Ef!f? REES0/(") e A1) %gﬁﬁ)’
NGC 362 hst_10043_05_acs wfe_fo06w 01 dizfits  F606W 0.0500 0.13820.038 0.08 057
NGC 6341 hst_10120_04_acs_wfc_f435w_01_drzfits ~ FA35W 0.0500 0.128+0.035 0.02 1.07
NGC 6205 hst_10349_30_acs_wfc_f625w_01 drzfits ~ F625W 0.0500 0.126+0.022 0.04 0.17
NGC 1261 hst_10775_09_acs wfc_f606w 01 drzfits ~ F606W 0.0500 0.1410.044 ~0.07 0.8
NGC 18858 hst_11379_12_acs_wic_f625w 01 drzfits  F625W 0.0500 0.126+0.028 0.09 0.67
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