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Abstract: To improve the accuracy of photometric measurements and the attitude and shape inversion of
space targets, a photometric measurement method entailing extinction coefficient fitting was proposed
based on existing measurement methods. In conventional photometric measurement methods, the gray val-
ue corresponding to a “0” magnitude was calculated using the gray values of stars whose magnitude was
known; then, the magnitude of targets was calculated using their gray values while considering the effect
of atmospheric extinction. In this study, more accurate photometric measurement data was obtained using
the extinction-correction fitting method, based on actual measured data. Then, to reduce the impact of
anomalous data due to atmospheric instabilities, the method of obtaining the iteration mean was used for
calibrating the gray value corresponding to 0 magnitude. Experimental results indicate that the error of the

improved photometric measurement method is approximately 0. 11 magnitude. Compared with previous
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photometric measurement methods, this improved photometric measurement method has a higher degree

of precision, and the measured results can be better applied to subsequent inversion work.
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Fig.1 Flowchart of mean iteration method
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Tab.1 Magnitude measuring condition
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Tab. 2 Calculation result of zero magnitude’s gray value with different extinction methods

s E/(®) JKBEH R4 EYIRED 2 R LB IE B

1 10.767 617 15957.7820 5.13 1798 757.134 0 6 818 904.918 1 3107 408.753 4
2 14.693 705 7863.919 2 5.67 1457 602. 302 9 3590 389.882 8 2233274.1349
3 15.947 339 9657.8807 5.83 2074 349.061 8 4 657 409. 599 7 3063 396.056 1
4 21.858 246 17 062. 837 4 5.24 2128 390. 208 8 3568 519.323 4 2691 710.863 3
5 23.459 954 499 855.758 3 1.77 2551 788.6387 4 056 238. 3826 3153 036.3188
6 24.755 341 103 703.570 8 3.53 2677 896.0256 4 098 250. 322 6 3187459.718 1
7 25.951428 31029.0411 4.71 2375572.862 3 3522664.3113 2740492.278 4
8 28.645 497 33 205.337 2 4.61 2318504.2451 3234 445.027 9 2534 890.9110
9 29.020 570 75227.5306 3.82 2537329.1359 3513061.9540 2764 379.681 2
10 30.615426 21426.6319 5.17 2505 843. 306 4 3367043.3941 2638 278.629 8
11 31.042 643 107 957.798 7 3.55 2839579.424 6 3787 063.647 0 2989 577.183 3
12 34.739 431 35538.2717 4.75 2822 905.2680 3557 930.818 8 2799 840.762 9
13 36.799 437 10 271. 979 4 5.97 2509 886. 853 2 3081 583.5010 2416 185.704 9
14 37.348 241 26 842.769 4 5.56 4496 010. 552 8 5484 615.112 8 4310 791.4475
15 38.196 864 333195.638 3 2.37 2955965.137 3 3571588.2496 2850 089.242 3
16 40.233 728 187 884.893 4 3.23 3680373.227 3 4353 804.168 4 3473753.9434
17 42.830 363 40933.3251 4.60 2831 894.209 1 3271621.2876 2612 067.700 4
18 44.902 531 76 774.170 4 3.91 2813 294.080 7 3196 415.944 5 2577 896.976 7
19 45. 146 341 7998.847 7 6.31 2673175.246 6 3031620.8353 2421 549.3027
20 47.046 556 45 528.203 2 4.54 2980 440.876 2 3334 440.768 1 2705453.869 2
21 48.007 714 107 577. 211 3 3.60 2962 922.4325 3293 733.864 4 2695301.2391
22 50. 458 926 105 917. 237 1 3.98 2863 957.987 8 3136472.4787 2598 444.5130
23 51.006 941 49149.1957 4.35 2700949.1957 2948 801. 186 4 2441796.8280
24 55. 258 105 106 564. 3657 3.95 4051464.1852 4329 680.7710 3678 281.3537
25 57.981 523 55177.224 1 4.54 3612 100. 688 4 3815948.037 1 3284170.9180
26 58.190 744 39579.062 3 4.65 2 867 249.604 4 3026 572.6187 2606 602.772 4
27 63.843 414 60 870. 565 3 4.28 3136 225.889 5 3247 467.068 9 2882 956.3410
28 68.171 524 106 885. 262 8 3.60 2943 864.586 9 3014 003. 740 1 2723872.179 5
29 71.897 251 686 285.516 9 1.65 3136 930.044 7 3186 968.362 1 2919125.738 1
30 72.615 060 11 140.170 6 6.05 2930163.432 2 2973 060.833 8 2670653.370 3
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Tab.3 Calculation result of standard “0” magnitude’ s

gray

value
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BARHM 2807 846.194 8 3669 010.6803 2859 091.2910
HEAKIME 2776 688.7764 3485967.8414 2783 895.7838
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Tab.4 Photometric measurement result of different extinction methods using arithmetic mean
e E/C) K Ifle AMNE WERE 2 wEez PR p
A4 e
1 15.548 016  4638.75358  6.43 6.9549 0.5249  6.3369 —0.0931 6.5110 0.0810
2 22.978480 11072.87082 5.72 6.0102 0.2902  5.7810 0.0610  5.7794 0.059 4
3 24.413441 76 425.84465 3.65 3.9128 0.2628  3.7308 0.0808  3.7181 0.068 1
4 27.397022 51407.92317 4.29 4.3433 0.0533 4.2433 —0.0467 4.2178 —0.0722
5 30.067 796 19425.21707 5.26  5.4000 0.1400 5.3590 0.099 0 5.328 8 0.068 8
6 35.225329  267977.2441 2.65 2.5506 —0.099 2.5969 —0.0531 2.5632 —0.0868
7 41.706 191  7788.866093 6.32 6.3922 0.0722  6.5153 0.1953  6.4704 0.1504
8 52.568 009 58907.67103 4.26 4.1955 —0.0645 4.3997 0.1397 4.3037 0.043 7
9 56.638 610  408897.6346 1.92 2.0918 0.1718 2.3168 0.3968  2.1955 0.2755
10 63.843414 60870.56538 4.28 4.1599 —0.1201 4.4125 0.1325  4.250 —0.029 5
x5 MERBEMARAETHAEVNELER
Tab.5 Photometric measurement result of different extinction methods using iteration mean
. L
s E/(°) TR BEAE Eﬁ AIEYE MR ZHEE ez ﬁ;;iiiE W R 2
1 15.548016  4638.75358  6.43 6.9428 0.5128 6.2814 —0.1486 6.4821 0.052 1
2 22.978480 11072.87082 5.72 5.9982 0.2782 5.7254 0.0054 5.7505 0.0305
3 24.413441 76 425.844 65 3.65 3.9007 0.2507 3.6753 0.0253 3.6892 0.039 2
4 27.397022 51407.92317 4.29 4.3312 0.0412 4.1877 —0.1023 4.1888 —0.1012
5 30.067 796  19425.21707 5.26  5.3879 0.1279 5.3034 0.0434 5.2999 0.039 9
6 35.225329 267977.2441 2.65 2.5386 —0.1114 2.5413 —0.1087 2.5343 —0.1157
7 41.706 191  7788.866093 6.32 6.3801 0.0601 6.4597 0.1397 6.4415 0.1215
8 52.568 009 58907.67103 4.26 4.1834 —0.0766 4.3442 0.0842 4.27438 0.014 8
9 56.638 610 408897.6346 1.92 2.0798 0.1598 2.2612 0.3412 2.1666 0.246 6
10 63.843414 60870.56538 4.28 4.1478 —0.1322 4.3569 0.076 9 4.2216 —0.0584
So WEREHEE 2 6 71 BL H 2 R 3 (7
Tab.6 Calculation result of measurement accuracy W EAE I LA O vk 10 15 25 B /N RS T B
oW AWBE Sk MRBIEMSA FEAR [ T 6 A B35S AR B 0k A 0
SARTHE  0.251 01720 0.1218 U2 TN R B T 5 5 I 0 B 0 RS
SR E 0.2324 0.1475 0.1103
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