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Application of Infrared Remote Sensing
in Earth Observation Satellites (I)

LU Yan

(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: Monitoring the resources, ocean and atmospheric environment on earth by space remote

sensing can provide predictive information and security for human’s living environment. Infrared re-

mote sensing instruments are the main detection payloads for earth observation satellites. With the

improvement of the performance of infrared detectors and system integration technology, the detection

capability of space-based infrared remote sensing instruments is developing greatly. Various kinds of

high-performance earth observation satellites launched all over the world over last five years are pre-

sented. The application status, function and characteristics of some important infrared remote sensing

instruments are summarized. Their future development trends are analyzed.
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$�%&'@��<0$�0����92�

/�%21�0��"4�/'- 2009 ��	

�21#3���� (Polar-orbiting Operational

Environmental Satellites, POES) 41�F�� 

�� —— NOAA–19 ���2�
 2000 ���

�: 5�/"!#��5621�0���

;'<21#3����41 (National Polar-

orbiting Operational Environmental Satellite System,

NPOESS) �6����6�*:�/'35�

�=7��9�A�"4�87�% 2010 �%

9�5621�0(:����B��:�-

5;1=�!�5621��41 (Joint Polar

Satellite System, JPSS) �:�-";1=�'>

�0��41 (Defense Weather Satellite System,

DWSS) #C��0- NOPESS (:6G�'"

&<)?H��2�/!�21�04=��

—— Suomi NPP ���@��- 2011 ��	�

A�5� #3:�� JPSS–1 ��(:- 2017

��	�8I
 1993 ����: MetOp 492

1�0����
/' NOAA �>?���$

�D";1=EÆ3�;@�8I
/'�21�

0��F���H5Æ3�9�BA�'C6:

:6�G;7- 2009 ��	�2�/ Meteor–M

4921�0��&�8�� —— Meteor–M-

N1 ���%%��61=�0��"4�/'

� GOES–15 ��A�	-9�HI/ GOES–I

∼ GOES–M� GOES–N ∼ GOES–P��49�2

�(:- 2015 ��	H�/ GEOS–R 49��

�8���8I(:% 2015 �:�HI/ MSG

49���F��J�	��- 2018 ��	H

�/ MTG8���G;7% 2011��	�HI

/ Elektro–L 49%��61=�0���8�

��� Elektro–L-N2/N3����(:- 2014 �

� 2015 ��	�(9��ÆB�& 2005 ��	

� MTSat–1R ��� 2006 ��	� MTSat–2 �

���5�/ Himawari–8 ��(:- 2014 ��

	�D'� COMS–1 ���C8� InSat–3D �

����- 2010 �� 2013 ��	;��

%��
 (<-
	�
�� �
) 
9

�����$%#����'"��J��/'

$E���=&K<-92�/ (Æ LandSat–8

��) �'C6: (
(96:� GPM ��) �

+#� (Æ DigitalGlobe3-� WorldView–2��

� Skybox3-� SkySat–1��) �8I'"&#
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8(:�(1) <���
L<7�(:�2008 �

9<�DFM=E(:�B�:� 6 849 (10

 ��) ��8 � �� Sentinel–1A- 2014�

�	�A	(2)D>K���E(:&�D%��

�LE��:& GOCE (Earth Explorer 1) �SMOS

(Earth Explorer 2)�CryoSat 2 (Earth Explorer 3)�

ADM–Aeolus (Earth Explorer 4) �Swarm A/B/C

(Earth Explorer 5) � EarthCARE (Earth Explorer

6) � Biomass (Earth Explorer 7) �%;(�&�

	� GOCE�SMOS�CryoSat–2� Swarm�M�

G;7DE� Resurs–P9������=.��

(:�:NO�Æ Kanopus–V1 � Zond–PP �(

9+-N=%����?	6@��
/'�8

I6:BA<�#��	�#?$;�%�?

	6@
$%#���6G�7��%4�	

	���*�7�$(�2�+��	�A�

GOSAT �GCOM–W1 �WINSAT–1 (+#) �GPM

(
/'6:) � ALOS–2 ���C8#?:>$

%#���5A�F��$B�	� OceanSat–

2 �SARAL �ResoureSat–2 ����7=�� �

RISAT–2�RISAT–1� �
��� ResoureSat–2

9����OC���7=�7���-��


�!7�� GISAT–1 %��61=��(:-

2016 ��	�D�G&�2'<��
�'C

6:�"6?G��3*$%#����ÆP

�@� SAC–D/Aquarius�HEF� Sich–2�P5

G� DubaiSat–1/2 �IH� VNREDSat–1A ��

P 1 QRSTUVWXYZ[\]^_`ab

QH IABJ �C�K DRIS JLKJ MT

NOAA 19 2009–01–06 K� NOAA NMLL

MMEOPUNQAR AVHRR/3 &O

PUNSFDRK HIRS/3&MMGVD

RWN AMSU–A T AMUS–B &GVH

XDRK MHS &IOUJAcFQAR
SBUV/2

LEO

GOSAT 2009–01–23 KY PLLM

N V R Q O S F T O S F Z L J

TANSO �WPR[XYQK TANSO–

FTS &STLPZ\TK TANSO–CAI

LEO

LEO
OCO 2009–02–24 K� NASA CO2 [Q OPUNYdPYR OCO

IAR]

RISAT–2 2009–04–20 UX ^R\T \\STU_ X–SAR LEO

GOES–14 2009–06–27 K� NOAA OMLL

\TK GOES Imager &DRK GOES

Sounder &VJ]W[QK SEM &OX

ef α YfDRJ HEPAD &IO X A

VZLJ XRS &IO X AV\TK SXI

GEO

RazakSAT/ 2009–07–14 Z[WX / ^R\T �\TY^ MAC LEO

MACSAT _�

DubaiSat–1 2009–07–29 Æ]S ^R\T
TUZ�\TY^ DMAC (CCD DR

J) &VJQA[QK SAM
LEO

Deimos–1 2009–07–29 W`[ \`[Q

\`[Q]g DMC h^�SSTL Vaa

^^PUNW 22 m &ibW 600 km a

\T_X

LEO

UK–DMC 2 2009–07–29 `� \`[Q

\`[Q]g DMC h^�SSTL Vaa

^^PUNW 22 m&ibW 660 kma\

T_X

LEO
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QH IABJ �C�K DRIS JLKJ MT

Meteor–M-N1 2009–09–17 b_Y NMLL

OPUNcYQTU\TKMSU–MR &

U_k\ OBRC &cYQ\T_X KM-

SS&GV\TDRQARMTVZA–GY&

^R��[Q_Xk\ GGAK–M &X V

d\\STU_ Severjanin

LEO

OceanSat–2 2009–09–23 UX �aZ[[Q
�aZ[K OCM–2 &�aU`JAK

OSCAT &eL��QbVfc]DRK

ROSA

LEO

K�
WorldView–2 2009–10–08 \d^R\T WorldView–110 ZY^ WV110 LEO

DigitalGlobe

DMSP–5D3 18 2009–10–18 K� USAF NMa]LL

dÆVeU`K OLS &GV\TK

SSM/I &GVPXDRK SSM/T–1 &G

VZbDRK SSM/T–2 &GV\TDR

K SSMIS &cFc^\TK SSULI &c
FYQ\TK SSUSI &VJ]WZLJ

kd SESS

LEO

SMOS 2009–11–02 cl ESA _`T�afX \\STGV\TQAR MIRAS LEO

GOES–15 2010–03–04 K� NOAA OMLL a GEOS–14 GEO

CryoSat–2 2010–04–08 cl ESA ^RDR
SARebU_ROK SIRAL &cdeM

TghTbVfgik\K DORIS &f

YgjUAJ LRR

LEO

COMS–1 2010–06–26 _� OMLL&�a
LL\TK MI (K� ITT Exelis hc�

m/5 dT) &^Rah�aZ[\TK

GOCI &Ka Vddkli COPS

GEO

Alsat–2A 2010–07–12 ÆijfX ^R\T
mZ AstroSat OPUN\TK NAO-

MI �4 kVd (lmgnY – OSFo

e)/ pqh^DRJ

LEO

COSMOS–
2010–11–06 nef \\STU_ SAR–2000 LEO

SkyMed-4

Elektro–L-N1 2011–01–20 b_Y OMLL

cYQU`K MSU–GS &^RDRKk
\ GGAK–E (oYfQAYQKj 6 f

KJk\)

GEO

LEOGLORY 2011–03–04 K� NASA LrTeL[R
LPZinZLJ APS &SY^ CC &

oQAsRK TIM IAR]

ResourceSat–2 2011–04–20 UX pp MMjQkZLJ ZWiFS &OPUNV

eU`\TK LISS–3/LISS–4
LEO

SAC–D/Aqu-

arius
2011–06–10

Ætg /

K�
^R��Dh

GVTUZu\inQAR Aquarius &

GVQAR MWR &maSFU`K

NIRST &OklXY^ HSC &eLb

Vfc]DRK ROSA &qqQAhr
RmKJ ICARE&GYfTVJinP
lRmKJ SODAD

LEO
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QH IABJ �C�K DRIS JLKJ MT

Sich–2 2011–08–17 sop pp&\`[R cVd^R\TK MBSEI &SF^R\

TK IREI
LEO

NigeriaSat–2 2011–08–17 qKfX ^R\T
EOPUN\TK VHRI &�PUN\
TK MRI

LEO

NigeriaSat–X 2011–08–17 qKfX ^R\T Surrey cYQ 6 dTVe\TK SLIM6 LEO

RASat 2011–08–17 _mr ^RVR

Y�\T_X OIS �STW 100 mm a

TU_X&j[ (0.42 ∼ 0.73 µm) &cY

Q (0.42 ∼ 0.55 µm, 0.55 ∼ 0.63 µm, 0.58

∼ 0.73 µm)

LEO

Suomi NPP 2011–10–28 K� NOAA NMLL

MMGVDRK ATMS &gnSF\

TKTU`QARk\ VIIRS &nMS

FDRK CrIS &nMSFGVDRK

k\ CrIMSS &otRvuPvKk\
OMPS &ST^RQAXmPv_X

CERES

LEO

Pleiades–1A 2011–12–17 w� OPUN\T OPUN\TK HiRI (CCD+TDI) LEO

SSOT 2011–12–17 rf ^R\T mZ AstroSat w]Y�TU\TKJ

NAOMI
LEO

RISAT–1 2012–04–26 UX ]W[R \\STU_\TK RISAT–SAR LEO

KOMPSAT–3 2012–05–17 _� OPUNcQk MM^R\TZL_X AEISS LEO

GCOM–W1 2012–05–17 KY �a[R MMGVU`QAR AMSR2 LEO

MSG–3 2012–07–05 cl ESA OMLL

sxtsZgnSF\TK SEVIRI &

^RahMT^RQAluK GERB &

^RahMTmÆ_X GEOS&R

GEO

BKA/BelKa–2 2012–07–22 pb_Y ppu]W[R PUNW 2.1 m �4 kYQdT LEO

Kanopus–V1 2012–07–22 b_Y ppu]W[Q j[\T_X PSS &cYQ\T_X

MSS &OPUNU`\TK MSU–200
LEO

Zond–PP/MKA–

PN1
2012–07–22 b_Y _`HXTfX

qQ L VdrOtj[QAR&Pribor

EK Y^
LEO

SPOT–6 2012–09–09 w� ^R\T mZ AstroSat Y�TU\TKJ NAOMI LEO

MetOp–B 2012–09–17 cl ESA NMLL

MMEOPUNQAR AVHRR/3&OP

UNSFDRK HIRS/4&MMGVDR

K AMSU–A1T AMSU–A2&GVHXD

RKMHS&SFeLDRebK IASI&

MMJAK ASCAT&jRot[Qny

vw GOME–2 &eLDR GNSS xlJ

GRAS &JRoulu_X Argos–3 &V

J]W[QJ SEM–2

LEO

VRSS–1 2012–09–29 pvqw x^&xs j[TcYQY^ PMC &jibcYQ
Y^ WMC

LEO
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QH IABJ �C�K DRIS JLKJ MT

Pleiades–1B 2012–12–02 w� OPUN\T OPUN\TK HiRI (CCD+TDI) LEO

Landsat–8

(LDCM)
2013–02–11 K� NASA pp dÆz{x^\TK OLI &OSFZL

K TIRS
LEO

NEOSSat 2013–02–25 yye IV|r
O^VJ[Q\TK NESSI (1024×1024

N CCD)
LEO

SARAL 2013–02–25 UX/w� �a]W[R Ka VdOXR AltiKa &oulu_X

ARGOS–3
LEO

VNREDSat–

1A
2013–05–07 }z

pp&]WT
\`[R

AstroSat Y�KJ NAOMI s^yzt
AISat–2&SSOTT SPOT–6 aOPUN

TU\TK

LEO

Resurs–P1 2013–06–25 b_Y pp
VJ]W[QJ Arina &YfTUZ\

TK Geoton–2 &U�eDRTt~��
��vw PAMELA

LEO

Insat–3D 2013–07–26 UX OMLL \TK Imager &DRK Sounder GEO

KOMPSAT–5 2013–08–22 _�
�a&x^&

\`&^{

u�vwa\\ST\TK COSI&eL

c]u|uMTRgvw AOPOD
LEO

SkySat–1 2013–11–21 K� Skybox x^\T OPUNj[cYQ\T LEO

DubaiSat–2 2013–11–21 Æ]S ^R\T
OPUNaMM\T_X HiRAIS (qQ

TDI a CCD)
LEO

WNISAT–1 2013–11–21 KY N^�a[Q gnOSFY^ LEO

Swarm A/B/C 2013–11–22 cl ^yDR

vmky}R VFM &~xSmy}R

ASM &fkKJ EFI &GZywXR

MAC–04 &fYUAJ LRR &]l{z
kd OB

LEO

GPM 2014–02–27 KY/K�
Lr[|&

LL

xtz}�DRU_ DPR &GV\TK

GMI
LEO

Sentinel–1A 2014–04–03 cl ]W{j[Q C Vd SAR KJ LEO

DMSP–5D3 19 2014–04–04 K� USAF LL a DMSP–5D3 18 LEO

EgyptSat–2 2014–04–16 |j
o{vy&p
p&xs&]
W[R

cYQ\TK MSI (CCD) LEO

KazEOSat–

1/DZZ–HR
2014–04–30 ~zoY{ OPUN mZ AstroSat Y�TU\T_X NAO–

MI
LEO

ALOS–2 2014–05–24 KY
x^&|}&

\`T]W[

R

gY|� LVd\\STU_ PALSAR–

2 &�}ZSFY^ CIRC &VJs~~
�_X�yvw SPAISE2

LEO

OCO–2 2014–07–02 K� NASA CO2 [Q OPUNYdPYR OCO–2 LEO

(} ~ � j)
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