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Fig.1  Analysis process of surface reflection characteristics
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Table 1 The residual of least square fitting at different orders
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48 AN = 2 57 %

h T FBRARINT AR iy 8 DX ek S5 HE 3 o) JE R S SRR P PR S, A SOk FH L 20 A2 1E i )
75 BT 55 T IO /N T R S B G ATE S o A 4K 41795 /N IR 1 A% TR RN 32 2 R 30 )
H5.41 dR17.35 A", GRS ARRTA1TOS ANAT LI I ) Sk 100 s, v e iR B
IS TF) /N F-20 s, MU R) 38 /N T+ 1 4 o 3R 3R 3 8 309, R DIOA K R I ik — 5 K dmid1 795
TR R MT R RS R RS,

FRAG I ZUA179 5 /NAT L B ACBH B B 21,013 6 au. 7% P A B e 22 vE ek " 4940,
KA R airmass=0 (A [ERSEZ) I, 1 auli 2 R R BH G 4 55 HERE. AR P o e
(077 e bhsE e, AT DATE S A5 I %141 795 /N T 52 3 T2 I 1R A B ' e R, BB K
FH1.013 6 ault (K B G iR . ZR2J87R THEKFHT aufl1.013 6 aulth & 19K FH G 1%
IR

F2 APAAILIEEBE (B W -m 2. um™)

Table 2 The solar spectral irradiance (unit: W-m™2 - ym™")
Wavelength/pum
Bth/u 700 550 440
Distance/au
1 1369 1725 1810
1.0136 13325 1679 1761.8

LI P R PR IX R 25 5 I S 1 o 5T, G TR 120 P 4% b AT 3B o] 13K,

*3 KBEGAHETH
Table 3 Number of effective pixels

Category Nt No Na
Image index
00004.bmp 16341 32682 16463
00005.bmp 15676 31352 15883
00006.bmp 14835 29670 14826
00007.bmp 13863 27726 13744
00008.bmp 13190 26380 13084
00009.bmp 12576 25152 12585
00010.bmp 12247 24494 12210
00011.bmp 11891 23782 11549
00012.bmp 10948 21896 10787
00013.bmp 10875 21750 10380
00014.bmp 10533 21066 10250

00015.bmp 10126 20252 9621
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Fig.7  Asteroid surface albedo distribution of Toutatis
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Table 4 Albedo of Asteroid 4179
Band

R G B Optical
Data

Space optics images 0.2083 0.1269 0.1346  0.1566
Polarimetry " 015 013 013  0.1367
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Reflectance of Asteroid 4179 Toutatis Based on Space
Optical Image

ZHAO Dong-fang®  LIU Peng!  ZHAO Wei!  HUANG Chang-ning?
ZHANG Hong-wei?  TANG Xiang-long!

(1 Pattern Recognition and Intelligence System Research Center, Harbin Institute of Technology,
Harbin 150001)
(2 Beijing Institute of Space Mechanics Electricity, China Academy of Space Technology,
Beijing 100076)

AsstrAacT On 2012 December 13, Chang’e-2 probe made a success flyby for Asteroid
4179 Toutatis in deep space of about 7 million kilometers away from the earth, and ac-
quired a series of optical images with high resolution better than 3 m. In this paper, we
process the radiation calibration data of imaging camera by least square fitting method,
to obtain the absolute calibration coefficient and relative calibration correction matrix,
and to recover original intensity of asteroid and its real surface radiance. According to
the Nicodemus’ reflectance definition proposed by Hapke, the directional-hemispherical
reflectance of Toutatis is obtained. The average surface albedo in R, G, and B spectrum
bands are 0.2083, 0.1269, and 0.1346, respectively, and the asteroid’s surface albedo is
0.1566. Data indicate that, Toutatis is, somewhat, a red body in visible spectrum.

Key words minor planets, asteroids: individual: 4179 Toutatis, planets and satellites:
detection, space vehicles, techniques: image processing



