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Chulabhorn Satellite Receiving Station (CSRS), which 
is located at Kasetsart University, Bangkok, Thailand. 

 
3  PREVIOUS MISSIONS OF LOW 

INCLINATION ORBIT 

The reference [8] reviewed the handbook of 
Committee on Earth Observation Satellites (CEOS).  
that approximately 80 percent of all satellite missions in 
low Earth were sun-synchronous; 10 percent were non 
sun-synchronous; 7 percent were inclined between 40-
80 degrees, and only 3 percent had an inclination less 
than 40 degrees.  

In addition, the database of low inclination from 
several sources [9-12], can be categorised into 3 groups; 
Earth observation missions, communication missions 
and scientific missions.  
 
Table 1 Earth Observation Missions (Low Inclination) 

Launch Owner Mission Inclina 
tion 

Altitude
(km) 

Feb 1967 CNES Diadème1 & 2 39.4° 550–1,731

Feb 1993 INPE (Brazil) SCD 1 25˚ 750 
Nov 1997 NASA/JAXA TRMM 35˚ 402 
Oct 1998 INPE (Brazil) SCD 2 25˚ 750 
July 2009 ANGKASA/ 

ATSB 
RazakSAT 9 ˚ 660-690

Oct  
2011 

CNES/ISRO Megha-
Tropiques 

20˚ 865 

Oct 2011 Indian Institute 
of Technology 

JUGNU 20º 837-864 

Oct 2011 Sri 
Ramaswamy 

Memorial 
University 

SRMSAT 20º 849-866

Sept 2015 LAPAN LAPAN-A2 
(IO-86) 

6º 631-650

Dec 2015 ST Electronics TeLEOS-1 15º 550 
Dec 2016 University of 

Michigan 
Southwest 
Research 
Institute 

CYGNSS 
(8 satellites) 

35º 514-536

 
The above information insists that 28 missions have 

been flown in low orbital inclination since 1960. 
Particularly, the 70 percent of all were launched in last 
15 years. In addition, 93 percent were the Earth 
observation and scientific proposes. 

For Earth observation, the remarkable mission was 
the TeLEOS-1. The low inclination of 15 degrees at 
altitude of 550 km increased imaging opportunities in 
comparison to the traditional SSO. The orbital period 
was 96 minutes. It provided the one metre resolution 
imagery with mean revisit time 12 to 16 hours [13]. The 

TeLEOS-1 provided availability 6 daylight imaging 
passes per day with 3 imaging modes; multi-point, strip 
and area. The satellite images can be used for various 
applications covering urban planning and infrastructure 
management for smart cities, environmental and 
resources monitoring, humanitarian aid and disaster 
relief (HADR), maritime security and safety, border and 
territorial water protection.    
 

Table 2 Communication Missions (Low Inclination) 

Launch Owner Mission Inclina 
tion 

Altitude 
(km) 

Oct 1960 USAF Courier 1B 28º 938-1,237
Feb 2016 Nagoya 

University 
(NU) and 
Mitsubishi 

Heavy 
Industries 

(MHI) 

CHUBUSAT 
2, 3   

31º 558-577 

 
Table 3 Scientific Missions (Low Inclination) 

Launch Owner Mission Inclina 
tion 

Altitude 
(km) 

Dec 1968 NASA OAO 2 35º 735-743 
Aug 1972 NASA OAO 3  35º 695-705 
Apr 1990 NASA Hubble 28º 538-542 
Feb 2002 NASA RHESSI 38º 472-487 
Nov 2004 NASA/PSU SWIFT 21º 547-563 
July 2005 JAXA/ 

NASA 
SUZAKU 

(ASTRO-EII) 
31º 515-521 

Apr 2007 ASI AGILE 2º 467-485 
Jun 2008 NASA/U.S. 

Department 
of Energy 

FGRST 
(GLAST)  

26º 525-542 

Sept 2011 CNSA Tiangong-1  43º 314-338 
Jun 2012  NASA/JPL NUSTAR 6º 597-613 
Aug 2012  NASA RBSP A, B 10º 618-30,414
Sept 2013 JAXA HISAKI 

(SPRINT-A) 
30º 952-1,155

March 2015 NASA MMS 24º 1498 -
153,548 

Sept 2015 ISRO ASTROSAT 6º 635-648 
Feb 2016 JAXA ASTRO-H 

(HITOMI) 
31º 563-581 

 
The other impressive missions were the Megha-

Tropiques and CYGNSS. The Megha-Tropiques (MT) at 
20 degrees inclination orbit provided 4-6 observations 
per day (within ± 10–15° latitude band), for studying the 
convective systems (water cycle and energetic 
exchanges) in the tropical atmosphere [14]. To design 
the inclined orbit for MT, 3 characteristics of 
engineering challenges during the realisation phase were 
taken into account; power generation, star sensor 
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