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Statistical Analysis of Parameters of Optical Micro-satellites
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Abstract: The current status of the optical micro-satellites at home and abroad is presented in brief.

The main parameters of the optical micro-satellites at home and abroad over the past two decades are

summarized and analyzed. It is found that the modern optical micro-satellites are commonly in sun-

synchronous orbits. Their mass, size and power consumption decrease year by year. The data show that

the optical micro-nano satellites have entered a rapid development stage and will occupy the dominant

position in optical micro-satellites soon. However, in view of the factors such as cost, power consumption

and key performance, the optical micro-satellites will eventually have a proper size other than the smaller

the better. Modern optical micro-satellites are flexible in spectral band setting. Strong comprehensive

detection capability, multi-use and multi-capability will become the common features for future optical

micro-satellites. In addition, compared with CCD, CMOS is superior in cost. The development of new

CMOS has achieved significant progress. It is expected that CMOS devices will be more used in optical

micro-satellites.
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 Terra Bella!� (- Sky Box

Imaging !�) �.�" #!� (Planet) �#$

����!� (Saari Satellite Technology Company,

SSTL)���
$2��������Æ�� '

�"���%&#��3���
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�
%�����) —4�	�� (CubeSat)�

4�	��&�()*+,/� 1 U�'$*+

� 10 cm×10 cm×10 cm ���-.� 1.33 kg �
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3 1 4x5y6z789{

?6 78 <@ 9A BC D< D<
:=8

9E :D (kg) :D (kg) (dm3) (w) FG (km) E>
;=: ?<

Bard-B 1990 68.5 2.5 121 25 1010 S CCD F=;@

ADEOS 1996 800 S CCD D<>A

BIRD 2001 94 13.8 615 40 572 S CCD H?G=

BLITS 2001 7.53 5 832 S CCD F=;@

AlSat-2 2002 116 18.5 360 670 S Silicon array I@>A

DMC-1G 2002 100 216 686 S CCD BJ�?

AIM 2004 200 24 1663 335 600 S CCD HC;B

CSTB1 2007 1 1 745 S HgCdTe CCD F=;@

EgyptSat-1 2007 165 26 50 668 S K@>A

BX-1 2008 40 87 280×296 E KAI CCD DDCE

CanX-2 2008 3.5 3 4 635 S KAI CCD F=;@

Compass-1 2008 1 1 1 635 S CMOS F=;@

RapidEye 2008 156 43 195 64 630 S CMOS @DAB<

Deimos-1 2009 88 266 30 661 S CMOS >AABJ

DubaiSat-1 2009 200 35.7 1526 330 686 S CCD I�

RazakSat 2009 190 42.1 1356 330 685 Q CMOS F=;@

Aalto-1 2010 4 0.6 3 4.8 450× 720 S CCD F=;@

DST 2010 35 20 53 32 550 C CMOS FL>A

N2 2011 286 2.7 700×733 S microbolometer M=:=

Sich-2 2011 176 26 6344 90 670 S CMOS BJ�=F

RASAT 2011 95 6.5 271 47 675×700 S KLI CCD F=;@

COPPER 2012 1.3 0.07 1 2 500 P TDI CCD H?>A

BRITE Aus 2013 6.5 8 6 775 S CCD N=M=

BRITE Can 2013 6.5 8 6 630 S silicon cells N=M=

CASSIOPE 2013 50 3561 600 325×1500 P CCD F=;@

Dove 2013 5.8 3 241 C CCD F=;@

KySat-2 2013 1 500 C CCD I�

SkySat 2013 83 384 120 600 S CCD K@M=

Pico-Dragon 2013 0.98 1 2.35 400 C CCD K@M=

BUAA-Sat 2014 30 45 13 550 S CCD I�

ChubuSat-1 2014 200 0.9 160 85 504 S silicon array E�F>

Deimos-2 2014 310 50 3427 450 630 S CCD FL>A

Flock-1 2014 5 3 400 C CCD K@>A

Hodoyoshi1 2014 60 50 504 S CCD F=;@

Hodoyoshi3 2014 56 5.85 175 45 630 S KLI CCD K@>A

KazEOSat-2 2014 185 43 504 55 630 S CCD K@>A

Rising-2 2014 43 3.4 125 42 628 S MT9P CMOS K@M=

GRIFEX 2015 685 S CMOS F=;@

KR1 2015 78 5.96 126 30 550 Q CCD CMOS BJ�?

LAPAN-A2 2015 68 85 10.2 650 Q CCD BJ�OJ
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3 1(|) 4x5y6z789{

?6 78 <@ 9A BC D< D<
:=8

9E :D (kg) :D (kg) (dm3) (w) FG (km) E>
;=: ?<

Nano-Jasmine 2015 35 1.7 132 800 S TDI CCD F=;@

PISat 2015 5.3 0.17 12 4.5 630 S Kodak CCD F=;@

AAReST 2016 40 960 5 650 S CCD F=;@

BIROS 2016 180 50 342 80 515 S mono CCD PBG=

CNES eyesat 2016 78 1 CCD F=GG

Diwata-1 2016 50 106 400 C CMOS BJA=F

GHGSat-D 2016 15 5.4 24 515 S CCD HI?9

LAPAN-A3 2016 115 111 50 515 S CCD & CMOS Q@K>

OPAL 2016 0.1 370 C CCD EHRC

KazSTSAT 2017 110 50 35 542 S CCD K@>A

NEMO 2017 16 9 16 80 650 S CCD �LMJ

OPS-SAT 2017 5.4 3 30 600 S Omni CMOS M=:=

MATS 2019 50 387 40 600 S CMOS D?ECN

IJK 49 26 47 37 52

7O 80 18 506 87 607 S �EHLFD<

G;AH 79 18 1161 138 219 C �PKD<

<D 310 50 6344 600 1010 E �P@MKD<

<L 0.98 0.07 0.1 1 241 Q �PI<D<

P �S@D<

3 2 =>4x5y6z?@AB

:=8 BTUN /µm :=8 BTUN /µm :=8 BTUN /µm :=8 BTUN /µm

0.43-0.56 0.42-0.51 0.45-0.52 0.45-0.52

BIROS 0.57-0.73 Deimos-2 0.51-0.58 Hodoyoshi-1 0.52-0.60 LANPAN-A3 0.52-0.60

0.79-0.93 0.60-0.72 0.63-0.69 0.63-0.69

3.4-4.2 0.76-0.89 0.78-0.89 0.76-0.90

8.5-9.3

0.52-0.62 0.42-0.51 0.52-0.62 0.50-0.59

Dove 0.63-0.69 OPS-SAT 0.51-0.58 DMG-1G 0.63-0.69 EgyptSat-1 0.61-0.68

0.76-0.90 0.60-0.72 0.76-0.90 0.79-0.89

0.45-0.52 0.42-0.51 0.50-0.59 0.45-0.52

Hodoyoshi-3 0.52-0.60 DubaiSat-1 0.51-0.58 Sich-2 0.61-0.68 SkySat 0.52-0.60

0.63-0.69 0.60-0.72 0.79-0.89 0.61-0.70

0.78-0.89 0.76-0.89 1.55-1.70 0.74-0.90

0.63-0.69 0.45-0.63 0.42-0.51 0.42-0.51

KazSTSAT 0.69-0.74 KR1 0.50-0.90 DST 0.51-0.58 LAPAN-A2 0.51-0.58

0.77-0.90 0.90-1.50 0.60-0.72 0.60-0.72
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3.1 CD

 � 20 ���� 52 Q��
	���-

7���R�"����-7��� 1010 km �

"	���-7���� 241 km ��S���

595 km �()K� 140 km Æ"�4��-7�

��� 1500 km �"	4��-7���� 257

km ��S��� 625 km �()K� 182 km �2

!�T�#�-7���� 400∼800 km 2��

��*+����R����
	����Q

�9	�L-��Æ0���-7��W��

�����9	� Æ
;ÆM��-E�

�-7����� 80% �����0��

M!4-7��N�S����-7��2��

��O�����#���
	��T�NP�

����������#$ 
D!�EEX

�31��M!4-7����!�O*�!�

U��Q�����!��&R�!�F�G

H��
���!���������W���

�31 [14] ��*��M!4-7���*�!

U�����
����
V5������

�M�
S��U�	7CI�
��

3.2 FG

��� 47 Q��!�	
"��� 6 m3 �

"	�� 0.0001 m3 ��S	
 0.5 m3 �()K 1

m3 � W 1 !��R��������
	�

�*+TH�X4".�3�� ���Y�

R� 1 m3 �"��� 40Q� 1 m3 ��� 7 Q�

	*+ (	� 1 m3) ��P��IV�

�
-�����
R������Q�Q

��,��U���
��
	��2!���

RY'4���4�	���� OPAL(Oxygen

Photometry of the Atmospheric Limb) �2��J

�ZZ�Q�5S (high-dispersion multi-slit imag-

ing spectrometer) !K�
�
TV����W

U���� [15] ÆW�XA���������

�=���=�� (Dobson Space Telescope, DST)

���	
���
V&R��4C"�K� 50

cm XY��TV���� [16] � 550 km �-7

��[�
������9	 (1 m GSD) �Q�

(-4�	���&)���	��
�
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��L%��3�[�M\�Y��Z-
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\
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D 1 P 20 9[L]�_L:=\9A

3.3 JK

�� 20 ���� 49Q��
	��!��

�"��� 310 kg �"	�� 1 kg ��S� 80

kg �()K� 79 kg �
	�����2	]^

�X��LXO� 10 kg � 300 kg ��F��2

!� 50 kg �"��� 21 Q� 50∼300 kg ���

27 Q� 300 kg ����� 1 Q�������
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(1) ���
	��!� 50 kg �"���

����aZ_^��0��I$�4�	��

���2; Planet !����!(N" (Flock-1)
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�*�P#5�._` [18] �

�#Z�` (European Space Agency, ESA)

�:� 2017 �"b���YS�dQ%T��

OPS-SAT[19]�ESA� �a����

% (L)

�������9:M���
% (L) ��P*

��
�)��a>�%�2��)�^�?�

'bc�1�-dc\����
	���!

e'��

(2) 50∼300 kg���
	����"��Z

U�0��bc
���Q�1.%d�6@8

��V�����-[6�M������I��

��2!I$2;?�����.W��1.8

e�. DMC �_��
����� DMC-1G[20]

��&\ (! RapidEye ") ������. [21] �

(3)300 kg�����
	�����"X�

�(1����
	����/���9	�

Q���fS2; SSTL �_Y�
�1.8e

�. DMC-3[22] ���!]��"�"�� [23] �
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��4"
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f�Z Martin Sweeting ��R	��\`�a
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	���"[�	� 42 kg"�

%�^���
	�����)\h^� 40∼50

kg Nb�

3.4 OPQR
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�i�2
;����-�S
VS
 30 W �
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5>�Æ^06@�1.8���0W_f�h

1�i1�1.i&
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8�i&
�5�9	���.�5�QS�

�j�,��l#�	8��� GHGSat-D[26] `

j
���
���9	�Q�5S�2��

j� 5.4 kg �Y�5�9	a�3 0.1 nm �
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	��5>�VljUf��
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3.6 �XYZ[

52Q���WQ	7C��!�CCD WQ

	7Ch 71% � COMS 	7C
h 23% �nc

CCD C5���� CMOS C5��U�'"i

�kj�Yf�X
;ml CMOSk�bj��

�Q��
�)��̂ Æ��
�������

�
����
	����Q�����,�

�U���
WQ	7C!��W���� 2015

����
	Æ �� Nano-Jasmine K�
�

(,���V- CCD(Full-Depletion CCD)�)�

����lk
� (Time Delay Integration, TDI)

�lbm!K��(,� CCD ���W�Qg

�
*m��m�m�nd [27] �o�W SkySat

��0�
 TDI 	���0*P��� [28] �
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