Track 3: Remote Sensing and Space Exploration
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EARTH & SPACE: FROM INFRARED TO TERAHERTZ INTERNATIONAL CONFERENCE

High-accuracy remate sensing for landing and rover missions in Lunar explora-
tion

Magubyiea Tomg
Totgli Umivirsay
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eiEisnee of Pennapenity Shadowed Reiai (FSEL W produced Nagh-resed it digital surbsse misded o Lusag
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prodches foe harsid svvidancr iy sofl landing suswoir brpey hazard dewciove with epucal imogisy. wad paecise
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Minerals mapping using the AHSI data of GF-5 satellite across China
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China Ocenn Satellite and its application

Melimgeian Lan
Maicmiat Satel |pe Oicean Applivation Service

Iri recont yisrs, Clima's ocesn satellites snd salellie ocean temote seming have mnde gren progress. The develop-
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Development and prospect of high precision quantitative remote sensing satel-
Hites
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Full process design and simulation technology of deep space exploration sclentif-
ie payioad hased on MBSE

Changhin Xap
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Mapping methane super-emitters in China and United States with GFS space-
borne imaging spectrometer
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Hyperspeciral Soll Componeni lnversion based on Kubelka-Munk model and
Deep Repression Network

hoan Tan
Fiiad China Moemal | imivarsiy
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Multidimensional Airborae SAR Images Fusion for Land Cover Classification
Fony Wang
Fadan Lnavorwty
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Detection and tracking for infrared small target under sea-sky complex hack-
groumd
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Technical Charncteristics and Application Analysis of Wide-Range Thermal In-
frared Imager
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ESIT 2022
Intelligent Hyperspeéctral Remote Sensing

L o )
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The imalligirn hypetipacral ronoie sensing (1HRS1 i 2 new perspacirer for an Fand Obseriation (ED) sancliiie
wystemn. The tochmial tegn of 1IRS will include e Fodbinemg characiefintion: 1§ i fore-ficld pre-mlgmerin ssn-
s fiar mpgaomal hackjpround nfommation sogquisifan, which will enfirce o cupaoty o the system - adap 10 &
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itk sraee observtions =g opliesies dels sogabsieon penovelers; dnd 1) g sabsand real-tme dals pro-
coswing o] aaulvess sibmyben, with the capacity W provide redl-time renste sering prochicnl Musmeover, aomg
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Research on stray light technology of remote sensing instruments and develop-
menl irends

Kmiyan Li
Shunghat Ineti te of Techmeal Ploases, CAS

The sty Hght & clasifizd from differont aagtles, the aptic] ostmmests it vy gt affen sppeirs th are &x-
plustsed, thp farm and teicarch sigimficance of sray light ine dosetibied, umd the bey fochnsal componants ol stray
Bight mie sisaly ol O Uy buada, this stywy Jght ergineci g ucuss in swrsed o, tie peiselple of wleey Night g
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Satellite retrieval of henthic reflectance by combining lidar and passive
high-resolution imagery

Miaiwjuaisg He
Sevond Inmnute of Dooonegraphy. Menusiy of Naiursl Resounos

Unader the back promimed o’ glohal changr, moressang afontion e been paid b the chomges of berilis habtlits in
il dstumpi vy sBumis (e, senginks lode ol Qural syl Tpaeca] amllils peaeaols simbigg via o active aml
premsqvie pmthuady plase an mpoctant e oo e Tl of benthic bibitats b ooy juge heniile nefieg-
ushcr specien, Mon it resmams dillicul wo scounniely rotreve bomihec retlectance spoctin from oty Befive o pessive
el srmaig hecame of the coupling beswers worer columw seatiering smd hinthie reflectoe. Fere, we devel-
iped a seri-amilyiacal model o tneve bealbie rellectanor apectis In Cised witans by combrmng sopye lidar and
o Dagh-sosalistion gy, Basod on wo-stnostn olstive ramfor theory, e sidytical peisiseibip among
the romoils sensing refleemise (B om) and saler column reflectonde (B wi, bemue reffectunce (R b diffuie 5)-
femuiniion coaficmm (K 0L and woos demb was estnblished. The lidor dais m o oormain smwlengsh wene apphod
i derive the wuter depih sod e cduropley ] conevuitratsa |chl) along e Ll track . Ther, e valies ol K 0 o
ilifferem wivelemgbhs were evtimated from ihe derived chl. In wddinim, we ssaiblshed 4 fook-ap-tbile (L1 T fiw
the telntlomdinge boebw'ors B w sl ohl wind wates ﬁq:h unien Fldooleght simubatson, sl the B W vilises &t diller-
et warvalengths wrere them exhmatad By the lidar-dertved chl and water deprh. Fmalty, B b ik values at dilforem
wyelugtve obosge ol il ol svane retrvisd Groum vhe 1 (00 vl gdsery sl by pasadve Jeigbesiesobulion
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wnagery and The vidues of B_w (as, K& _d i pod water depth derreed by lidar observatgm, The securacy of Sy
mosdel was virthesd by wsing the Hadrodigdt smmiliold delunes, e the high cormelanon csetficsem (R) prveisled
vy el potfonnancs for iflerent el habitols, eg . RODY for bypecl chiom shullow sater {chil) &
™Y, Hesl ma) foe ee wirvelsnpth runpe of S00=hd00 nm The inobs] e fether gl fo vl satellils dils
frowo [CESa-2 |kbnr sl patsive lssh-resobeiion salellse imngeey (inablspocin| mimgery of Sentined-2 andd lvper-
spovirnd imagory of Zhihos- 1) s owo differcm el bzt sies (seugres bods i Xincan Bay sl coral reefioim
the Husgoueng Boof) m the Sough Ching Seq, end the mwbs revesiod tha the inodel cvull reprinluce the henthde

spectr i both magtisde mod shape. Ovenll; the progosal medel om relishly yeld benthic rdloctano specta
alive he D ook sishond usy voguireimend o peial Booeladde, which shisild be Gimeficial s ether beile
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Progress in remole sensing of phytoplankion in coastal oceans

Fang Shen
Pt Chuma Mapnmal Llimversiiy

T oweim covers 146 of fhe garth's wisrfaoe ol plays an (et robe e biopuocheimual proviss of the
chisth, direcity alfectiaj the e wnid cxtent of clmate chisge Marine phytoplankion = all lmpetil part ol e
ibiarine svalein w lueh pliss o vital sole o e develupsienit of the dorlie poonystion, ecologioul bulisce, ey |jie.
miwrresl heslth, ane evien the snbility of the vimre sarth etosystom,

Sutstilite ramuwe swensang bochilony las epesed the ené of contetieom winervition covormg e glide? ooain Wys-
tem. Lo v ohene, of Bns sesvpmlates] e tham 20 voars o wcumn oo lor ot smd gepsratad doin peodoets of chloso-
il @ concouteabbig Sor slisbal comuimiones obbervasins. Dlisteves s deffbiule W socuratzly desaribe phedaplaik-
ser diversity mied relloce phyiuplankton ecosvstiem by chloroplivil o cotccetrtion slme. At preseis, designing
silvimicest nenole serising tochuokigy diel dividoprng mew metlods e scineve the ilaiskaice distdugum af plry-
i lombam avonsmnic carnposition ghily linkud wil phytspionksen seosystem hos Decasme sn emeypoy rseanch
Sell, Ouar revenir rescareh omy ol s snlaticuis buaed om Bogpeochemingry, iprteee anld ensrmeAdsp-domy hiscd mnd e

bearrnrig fo dan ltspoctnal aed bypernpectrad remote soiming of phytoplonkeon adsemic Gocpositon.

Discussion on data Chinese HY-1 series sutellite data processing

Ligioe Thau
Wiiham Liniversay

Sitiioe Hue 2 1ar compury, Ul his Lisichwd o nisimber of ouediy color misspunis wind esbubliahed wn ooeat satellite sl
seTvalion wyslem 106 suppaet ocean memiarmge In view of the bey wanes soch i eodiothon culibrugiomn. umespheric
correetion | AT andd ocomn colis parammeter iwersion of FIYS1 saellioes, 1) wie comBucned rmdiiion ot uarmm
mrackmy wnd corvoenom research an HY-TH CIOCTS sersor ibrongh the midisnon stahle figid in the South Clwrm
Sea T lIﬂ]:' lemrminge AL meth] Fow plowe wlers wes propused Foe MOCH S e ibe slgurribim b been gpplied
for the AC of COCTS hy trmsfer heerming. For turbul wmers, o theop bearmeng AC plgorithan for 7T wis proposed
iraned o Earuda-® O3 SWIR AL prodacts, 53 we devielopod the chlorophyll copcentration myersion method of
COCTS and produced ¢hlomphyl long-ime seoes peoductn,. Wie hope jo fully explone e patemoal spplicdson
vahic of oo coli satellies through thess sulies




The Requirements of 30 Remote Sensing for Upper Ocean and Profiling Lidar
Technology

Juirrecin Tiang,
Pilist Mathonsl Labsormtors for Marne Scienee and Techmdigy ( Cingdan)

Ultrn-Violet Imager (UNT) of Haivang-1C/D Satellites and their in-orhit status

Dhys ¥ieny
Shanghai Institute of Techmcol Flymes, CAS

Halyang-1HY- 1) O satellte Ubtr-Visla bnager (HY-10THUY]) a8 8 ek paybos] fir expambing the spectral
cimemge of poean color satellite remon seasing detection, rmproving stmespheric camaction capahifibies, 1m-
v g rrisobi seeig duatior g capabibities of mnme clirsnisrbone dpanloed irgame inae CTRIN )
provilisg cxplomiory verificaten means for itge-soale markie ofl spills and ofler i mesters, (s s e of ahroyl-
et detestion oacihods s0 camy il manne el somsing appiicetons of § mew iype ol spece payload m Chima,
eomprehensmve performance imlicodors and inbmabomably advereoed I has the dhameenmmes of tagh nlranchs
semidtivity, Targe swath, dual dyramic renge, guantitative observation, small siee and light weight. This npe uf
ihetoetion santiem van visung high UV sqpmldo- i nstso ool large dvsnsie obisesyotiom requiresents. 11Y-1C
and B satoflites formed & moming und sfemoos selcilite netwark md weno soceessfully lomnched i Taiyusn on
Sepleymber 7, 2018 and Fune L1, N0 respectively, S0l g UV sl bevels ol an<srit anaged. ¢loar detel],
widy dynamey rangss covenagee, sl is i B wiih the sepecied resuling smd e working stnby 15 stuble

il spills situation in China Seas revealed by the national ocean color satellites

Yimgehamg Lu
Bangng ey erty

CHI wpill reprcaent oy of the Koy tugetis o vssimie govinmismeil munilocing, o satelling obwervation can sieive
=i v effectrve techmcal ssnvmece for ol smlly momiormg. Hoomng= 10 (HY-10) and Hoyyang-10 (HY-1D),
faonched om T Sepmember 2005 aml 11 Jone 2020, are the first aperationad ovean culor sans|lites of Clena, Several
irldriaer il il bneidapte iy the £l Gams wry (i frue e of ioinds of C71 e abtamed fruim
ihie HY-1('D) m the past thirce years. And the dillerent ol types ionchiding tom-crmilutied ol slicks md oll emal-
s, gxulil e dindvngvitshed by OFL There were no ke ghan 57 ol sgalls secudenb seoimstely debested Ty 0571
m the past three vears, und more thim 2T of yuills ocoursd m the Chma Sess specully m Boha S, Yelhow
S wtid i South Chive Sea b dddivion, the ol splbeil mren usil osl soluine conibd be Serived Thomn thise ophicsl
remidile aensing resatis. The HY-10T) simallite prosoct works well dlrpugh the in-orhin b and aperational applaco-
o, amid die HY-10TT hes ihe sdhvonlages of bisth wighs cxversize and hagh lenaporad rosol e, tlais oo sty ihie
ihemards of v operaaenal sy of martne ol s e e Chmes Sess

Research progress of key measurement system for spaceborne gravitational
wave detection

2 Wang
Chagehum Tmiantwre of Opties. Fioe Michanssand Plomses, (A

The dutcction of puaviehonal wivies @ mits Dogeeses band negeres au meo efenoce G the spescvbome drag-
froe combns] system with wprossvaha®inl rrskbisl scoclermnn i & s iarfissmeion sistan it B shle B e
et cvogptivnally small spaisal devidisoas betoasn we relerence sctmony sovesil oullion oliseestos apae
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The meponrt muniby antoodisoey M rewesich progeess and Rellow-up plannieg of My key measuronom wysom of
et gkl wad slelerklian messia.

Spuce optical remote sensing payload technology with High time efliciency,Ge-
ometry and SpectrumSpace optical remote sensing payload technology with
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Research on real-time co-phasing positioning system of segmented mirrers
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An In-orbit Real-time Blind Pivel Detection Method Capable for Infrared Small
Target Detection
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cimnsinnces af L imapany svsoin, and i preseiis random charodigrislics. Thus e rndom bl piaels Qumned by
leriifled in idvinen via the labormion cuiihaiibon peecoidune. The repreiemniiiive deloctive methads Foie Tl pis
els inchude e simglo posm caliration mothod (o] e Mifoery Seadard of Chma pnd the doubio ceference-sbisce
detecmon mitlkid, Aloas vwiib the soene-hased detoctnn metihod tha bomz roweechod at high popalariy ot preums

The reference-soure baned meibods sutler from problem ol exeensrie lowp stormibon, and arc tof copductive 16
hardwinrg umpleincatalion, wiile thi soomc-baned pethodn afe poat-processed, whiech inosm the i pivels and
ihie |mrpnt ohdects ara averinppssd man the e o be procoesed, nnd the possrmiliny of masjudging ponpsrpetn s
rlJﬂp:_:l.ﬂlmnnmI;. e sts i the stenie-Bosed metods b il | omeeneeen of o-oitu R sl wrpe
dletesthon

in this paper, an i-ceha sank-ina blimd el delecikon method thal combisnes the mmnc-domiten nomse of imaging
st @l e chomcnetisies of nod-wnifoenn comroctien coslficients in proposcd. Firatly, sceonding 1o tha Weotbi
workeng comdmon of the rempie semsiny comars, the smpgmg dain of the melerence soarcs tha under hagh and low
Fompeidbisre citamiidheey @ sequitcd, dnd the mach el wludh b dolse sscieds lie (hiesbbbl ore muk] ma
thivgh the resl-temy mnadyuis of tiresdomosn saess ol the sangmg date. bn osder 1o HME‘MWN
huaribivian: shrage fesourel, e lime-daiman made b obtsined Dy uslog ieentive meive approsimaiion Seeond-
Ty, the smapmyg data of relerence sosrees that ander Wigh and low iemperpiene s §illered iy dme-domnm o aeder W)
reduce ihe mier|enence of notse. The 2nm somecteon coctficlont and the offser cormestion coelficiem of cach poved
2y vhikslnesd throsgh e peoeestmg of two-paelel correetasn ool e Bled snngrieg shotn, paid the lamiting opesbon
i enrriod oul for the woelTicbenas st nev bevend ihe Bt widih range o conpol be cornovtid by hardware. Thon the
itslskieal dhalfitiabon cheft af focllicenle |& sogubbod sl the sindisficsl anslonm of tha =0in cocllicen ol
uline coctliimi, md the powh of which tho dwribunoo ol 1 coctficeaiy exeeds “ada™ boundary an markd
ot s conding Wt apissionl chiaesereaie valiie "3 and "o Fuslly, e “umion™ OF thi b marking poalion
swrin thnt obieabnod before (e carried out. and the innrkeng poaition of the “umlon™ imdiontes the coantinase positian of
ihe i) pieed detectied iy real debe kit arkic, By teliing ke wie of e il calihmiian mode of the femnie sems-
1oty cainera, the mcthodd proposced i tkiy paper reallzes the m-orhn reakame deection of Plisd pogeds. Comparing
for the relermce-source hased laborstory: bl povel detection muthod, thes mathod han is sperionty n scowrmey
of Bilind peuel Mentficstion bs B ages inodo sl the v roameial clivemtines of fio caitwen sde Based o
svtual workmg conditien. snd = almi be'a kind of deieciion methad |hai proceeds betore ground imiging, whithde
ek Eand b the mrseibamen of mirsned small egets o blisd poel Avoonling (o e cxperimesil dii Compansm,
thir mothis] preposed 0 ihis poper provides o matdhng mie of Sind posel |densifiestion of aboee S0 10 He resbl
ahenimel Seromgls e way of the Mefitary Stindard of Cluina endis s same condition, which demolistrates & his

I B |
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thi capahiliny s be wlcly mppbiod 1o M aframed wemode sewsog comwn with el source amchal

ESIT2e08 1518

Probahilistic analysis and evaluation of classical line error band models of e-hand,
G-band, and standard deviation bund

Loepimgy| Fhava; Viemmon bin;, Ximofa Tong
Tongfi Univoenizy

Tha timo evior band musdein e boonoexsema|vely used Jie evaluiing the position oomom ol the o fesnares in
surveymng. nemaoic sensang, e Wilh ibe devetoprom of spece gxplocanen o the cefoial bodies, the precse
evalimines of e loe faures error, such o (e paih ol rover, the oulline of the o) sl nequibnes the lne dm
hand tmodal, Alongh ihere vy bopn severnl clseeal lise ervor hand pandels, the shnpe and the probebillis of
o pisisdeds hive foll Bt anilicd In S papee Lhe giealebiliiies of line segpitieni Lalline (o b6 sevisml iogessan
wbtrve fing ermie b, nomely bend, Geboard sod sisnstand devaabon band, are estomated thaogl normlaied ex-
perhicnis. A protahility-reliked cvalistion mdes o proposed 0 exiiluane the coror maodeds wiibi ibe ahm o provade
inigpesilonn (v selepiion of difforstl vrior inedels iy yarows scennsiss., Tl eialn donberss aes g lllows

Firsa. the diffiereadey in the shape of ihe ermor hands (e ludmy: aros dileremess. [schson reletiemibnps berween e
i Bevadef e goemguurod T okrder ub sl e abipes of e eeror bamds compaasbhe. thin poper iv deicusie] m ik
enid thsr the error ellgpses i tha endpos of ire segmenis ace of de same g2e. And an Baimes momdand dovaion
ervat ellipae |s cxpiiolad, |n wiich a5 major and lmor aoen ane K tmes (he standaed deviarion dilipac’s, Undar the
eomdition (i the error ellpaes ot the end peimin ol the me slomen are all sllipies of P-times st devistion
ihur error bands arc ditwn wnd (he aren ol the croore hands SO0 wie culculaed. §i's obvious thad the e-band i8 e
it corres Tl ol i G-lamd, ik simndand &vimion Bond b coniainod o e Gi-tamd, and i Tasmibane
ol the: Tes e hamde oovincide inmos positians . [n addnion, § o (RS GRS SD iR

Sccond. o semelsinn mothod for cetimating she probababities of lie segment {allong in lie crror bands i propeseod.
Line segmont falls wn e eroe band snby of every potst of the line Sabls 1m0 Hewever, tae O-bpad and the stomckand
deviation haud are concare, I i diffieudl o caloubile Hs probablity. Thenelord. 4o the baals of the probabiliiy
ey fumctinn of ihe endponi, Tor bemer palimation, anouph paies of eodpomni consdinsies nre sofecsed mmdom-
by, md cach of 1hem can desermine sne lne clement. The probabllsy ME) i ommiied by cosming hos mmy
bine segrmends lallmg in S error hamd, ten, acoording o the probisty lnies PR these bime errer band mndels
ary srangod f4 e-hand, G-tund and asandaid devantbin bisod i desconding oeider, do. 1* e (0 Gk SD
iRl v B0

Thintly. 2 peobability-reined evaluation index for exnbuntiny, fine srmr hand medel 1 me foreat, | . asnbil-
ity per i area { TLA, which |s el to the nifio of “potebiley of & hne seepmeet fillng m it emor bomd™ md
“piea ol i e hand", Lo, TUA=BS. TUA inapairs (b sverage peobahility per umit apea, which ownms iFTUA
m lger, the [ine segment can be included by o snalle ancs with equenl probability, There are gencenlly two wavs
ton pumpaue the TUA bovween enor haod modein. Tin the one hamd, when h pornncier 1 of the aror ellipses ai
the endpomis of ihe line scgment 1 fed me o TUAS(IKOMSm The calculinon moailis show that, the wustobiliny
P et Apes eain [arge b0 sl e sipndand duviation haeil, G-bosd s-Sand respeciively, Le, I'.'I'IIA]_EII—{I[I.'I.]
G ETUAY e O the ather hand, et the probohilivies P of all te thve line gmor hond eodels o be g, and the
eoarespandiag 1t value (10 (eph, & (Cp). B (SO0 cnn be obiined fom the soali of ihe shove siimubsiod cx-
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perimends, Bum M corrospondang arces 03 e B ingg b3 GAR (0,00 1 3_S000R_ 15000 1) can becxlcubanal aml
suibrutituted netn the farnuls TUA =R p ) I secosdaoe widy caloubaman nesuiin, the wlre andes of the TITA s
comuptent with the rearlts of the first compamaoe method. thoems, (TG SD> TTUA] G- ITUAY &

The wusiobadily par verrt imed of siomdend devention b is erger thun that of the ilser two medely, which menm
ot when we peed 10 chissis 5 Timg b baod . modcd fdederibe the obetaale boumilerg, e standand devston
o withi leger T1LA com boueg 2 widon spece Tor mevng obyjects.

ESIT22 41520
Parameter setting and analysis for the artificial potential functions in the appli-
cation of small body celestial bodles landing trajectory planning

1o rhesu Samy Vammin Jin®; Niaotuia Tony
Tongds Usnlversay

The utrgem of landuyg momam o0 amail ¢elestind bodion saually have hagh scientific vahie i comphicsiod 1or
vy Theeefore, therr ane fugh desnunids for (e Tanding rupechsry’ plamming mefod with regand 0o the iy and
peesine Janding. The arvillcial patortial Beld 1 ATF) i om of the eonnmonly iwed et in wopeesoey pilanning foe
wmall pedesisal body landiag. It is performcd by applying straciive foeoe from (8 @rges and repalsive fnnce from
thi odslacies i die dxving spaceei L The silsactlve sl remiluhve: fince sre gerersded by e portespondiiig po-
vemtial funatinond, whueh invokves sevenl pareotars peed 10 be dewerroned. fmpropor perameters may lesd o low
elfciitey of mprcwry snbeulation, collim willh obstictes o [allure of reaching e torgel Howeses, the pacany
elérwulses m G ordicml potenin] functions oo esyelly sess crapcs| valuies wabost considombion of diffizren
spplication sienarioa. Ln tils paper. Lo elfecm of different seliines of the wesgh mair s in e admeties potenbinl.
thu patsimeter b m B scoclorado function, aid the parametorsk Ky ol Goussisn repulise pidentl Oaatio ac
sl by mivvurad somnilabon e i et JTifeoem mital #ades of the spoescraft ol ) Jiflasent simulaned
ferrums, and sugmeiions Sre grven on the semng of these parmmeters mder (iferent condifens | § § The afmuctive
petential fascton can be divaded bivo two patts, Oje |8 relitod b the povition sl the spuceernft e the correspoii-
wig wenghl maatrey, te olbet part s rclabed b the veloctty of the spacecrufl and the comesproding welght mabrog
Tl wfiecin o thi swwipghn inutrigs wl tha posibe anad vileciny on the Daectory’ ang studbml Iy imiserionl g
wiemts. Acuordmg 1o the resulie, @ o siggested ihar the weight matnees should sunify the relanom et the pun
the ueertnl Rt thl felatod to the potbon of Se spacccraft i aboud 100 fabien of the paet (b relsted 4 e
weducity. (21 By comrprnng the tgjecummes wider Jillereut value of pammeten &, i1 is foond e S parervies §
ittt by Conigrol scusteration cmed by selocity. Un the basis of deteriminmg the lndial disle of the spacecrafl, ihic
wmiue oof b (0001001 ) osterval will fosd (0 0 slow accelevsfion change to muke the sooelaation always huge. which
miny cestse the speed of the spocecrall 1o be oo hagh mnd couse the specerait o land befors landmyg ar the mige
pemikl, The waloe of kin (100} mey covse the scoclerataon port that alfected by the spead ot the el pon alfected
by the podiiaon fa by hasieally fhe capbe. rvssliing b tie whisde soesheratinn being simall, secillaing, sl prslong:
wig e brgfeciony (Musmmg (e, O this [vasis, te sappeital ressunahie vidae terval of & = obtmied as (0011

130 Wikt the distsnes birdvwerii the spacecsufl and the cheldele o lanser i the siendand dewistion dis] ¢loss o
the stendard devmtom, the Goress repabeon funchon vilee nerenses vapidls: Therefore, the standard devainiem &
cus be sev o e radies af the sphencsd obstacle, o a8 w casme that the repodsios force mercasss mgdly when the
spraceemall ipprusches the ihstache onl suevessiilly aviouls the phstacls. By Rtling ibe parmieter &y wiil the dis
mnce betieen Lhe spocecmlt osd ihe ohstacle. the choage turve ol the disinsce between the spaceenili and the ob-
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stpcle with @i champe of (e parameter &) o8 obwmed, Iy ondes o make sere et the spacocruft does o necd
il ol Far whes seubiling abistadles, the vmrespomding §; vilies b determibaed on the iitained dhange came |
i Foond shint he selocind b valis |5 Baskeal|y spisl 1o the &, value obdamod froe the repuilsion pelaniial Rspetbon
a1 ihe baumdary ol the sphere and the siractive podoritial Ractio 5 U ininal posstion. However, sincs the ditec-
o ol ropulvion [odve alwies polinm oo the senler of the abitacle o (he apacedrall, tha Tnbcder sl rises T
wyoul the ohsioche. e sngpeaed parometer sominy mefiod snd possibie value marval ane grven Jor tie ATY and
reiled by exlomive tuliwercnl expenisenin o this papst, (he sigpestad setim diseihid o posaible valise ipmaral
fur the pacamcten i (e AFF phethod ane prien sod testod by oslinsve sumaerical ekperimenis. Tl purposie 8 o
give augsestipas an e appropiie parmmeton o ddlercnd imabiiod scotorie of simll celestial bedy laoding o
jeciory planmng

FEIT2022-1617 -
Radiance Consisiency and Deviatlon Characterization in Co-observed Reglons
of the Mew Generation Geostationary Earth Orbit Metearological Satellives

Wt V', Yanlmng Nanc®®, ¥i Ma® Hongiie Lit®; Shanwai Lin'
LChms Endvorsity of Pemdous East Chins « Qiagslu Cumgiis,
2 First Insamte of Ocensogeaphy Mingstry of Natoml Resolrces

The comhumation of varioan Ciocitatlonary Farsh Chiat (CEECY) siciliio san iqidies simisdtnaoous onif comimiou
wlobal obsenaanon wiih lugh imoporal resolusion, which i sagmafigami w0 ihe fine westher forecust and global ¢l)-
e vhisrge missliedh, Mero s mliniree comiistoncy amd dev latisn chameniauetan are milvasd e the co-ils
wiervid pegiis of theye pes geserniion GEOY aoellios inchuding the Adimacad Hierwan Emager § AHLD anhaded
ithe Hikméari-3 asielbite, the Advihosd Basellbe lmnges (AT oaboard il Dioostiibonnry Opetnliofs! Ehvirin-
aumul| Satellite-17 (GOES-17) amd she Advienged Coostationary Ristiastion fmages (AGRD onlronrd FongYun
oneftie4A (FY-<2AL The resali shows that ihy radlance hes higber comaisiency lor viddhle and near-mitmed
CVNER Y chassels it corveloviin coefRchont RS thon infraeed (E1) channeds wiil JO.S0 o (e cosbaenied
regions of dilferem GED spicllites, For FY—2A & [limawan-8, (he nvemge pereeivipe devistion (APD of YNIR
Elimmnein b 3 89%5-4 000, dmd (b Brghincs drperatuss (BT g ol TR claermels m 1162 5K. For GOES-17
& Hhmawon-& the APD of VNIR channts m 488%6,71%, anld the BT bws ol [R channels s 0.96-3 76K, The
sadiznce deviatlion an e co-obaerved peghins |s signilicantly influgneed by wiapvicwing goamuetries m which e
miugnice of wicditie senith pagle ISAT ) dilffervace |u the moai wigndicant: The analvne of mdiands devistion efleg
il ¢ hmd delection dlwrao thal ibe deviniboa ol reflecivine of Hfe und BT of 3K oay Camie oboid 500 G cloady
prineis wndewsowd. The fumre work: 10 dnermimn @ rabance Tunson ot in the n-ebservad rogus of &f-
frant CEDY smellings and achbeve clomild derattion in lange space wifh Kigh fregeemey by combiiming ninlt-ssiaee
GEO satellis

ESITI022-0620-7
Development of multi-stage Stirling type pulse tube ervocooler below 20 K in
SITR, CAS

Wiy Y Shaoshuon Lio*; Shesbus hong; Zheng Huwmg £ Lic Yinomg Wa
Shanghiil Insiivimm ol Teckmical Mhyiics, (T Academy al Somioes

Lt ife imestumniind refrigernsion sachmolagy @ oan baportad fechiology which peoviskes sugison S space seiin
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Gfic rescarches ad vaploraton. The cryoroelor can reduece the background novse snd mepeove e sl gral-aenose
iy, sersitiviey, sl resdiain off the apescl deheetor, The ervoualor play m st e nmSued deecton
that provide an cssennul low tempermmee. werkimg envmresmmion for mirond detecinn and ogwpment Serwadavs,
b sl ' (sl o infepred deteéctorn Buve merinsesl wmd o @ gimdustly pecodeay W panside b Joodie
rempararire ool holom: 20k v w aleo pocesanry s provide cooliag oy rhe Txgud bebram senporanime regoon fie
the very long wenes and mbcrowa s inliveal detection. Snfling type pulse tabe crvosdios (SPTC) hes bucome
utiee of the moat pepalis mechamosl refriperiors due Jo i sbvuntapes of vo movieg perts st the cold end. low
vibrokion, high seababity, amd semple straciuee. In e foess of muli-stage coophing, e SPTC can coabize the spacic
spplicntion n D wmpersnon omgge oF 4430 K. ol @ seve of nodteatge aryocoslion havy Toam devolopad in
Shanghm Instrutwm of Techmen | Phyoe of Chmese Acadamy of Sooees ISTTP, LAS)

A tw-sbige SPTC opeeating lis 20 K (FT20-20) has been developed fir couling afrmrid detecions sl (ser-isling
hodiven IT wrywovobr. For ey idyustmw wond gh dficimiy, the detven comprosiior of the SPTC m deegned s
o et limcur gonpecssors, The suvood stages cold Sngey uses @ activg wim deiplaser os plasg shifior
o max e fhe cooling performance. By apmaumng the opsanng parsmoiers of e scive wiarnn ilisplicer pasn
vt pre-coaling teriperatues, ¢ aryodooler o ot @ mEenu coolmg ooy of 131 W ol 20 Kowith
the hotul it wleihiical poiier oof 70 W gl the pee-vinding teriperuire of K0 K. For the mdii-stape pulsy by
ervocuabors working al 0 K, the design of O fogvoemion oy the Tow lemperatune sochion i the key W miproving
the covling copucary and eficieney of the seftigengor, b oeder o ferther Sowes the ne-fond iernperatiire uid im-
prov the effieney of the oryecender at 13 K, we smidicd the mfteenee ot the regenerssor e the low' fempomtene
sexion of he st slagy pibse fuhe effuponmior by simileiion med expermunte. The struciyial piimimisens of thi:
segentany aml iher key comgpumenty wore opdimised s mapeovied, mnd 0 new bwsestage SPTU PT20-15) wia
dhetignel for the 13 K emperabhire tenion. The ¢rypeooler g phtiin i coolig cipacity of (91 W ar B3 K wih &
iigieal g chectragal powey of 3846 W whoss conlipg capaciy aned cfffcioney s grcadly nnprmlnj;.

In amelir b realive Bie aymphicatsios of lguand beliom lempesiiure nepmm, we have developed e tirce-stige pulse
b ervocioler echnokegy, exuaially for the Luge coding capiacitas. A Sued-stage SPTE s themially cogpiold
with the leveloped two-stape SPTO (TPTIC-20) wiel auccsstistly idiniesd o three-sipe ST (FTIC-7) which cun
wiork 410 K. Witlien the sl uspan clocemcal power of S00W, the PTIC-T wah He=$ = working fluid con wb-
siin ottt tetrpotattre 0396 K mid i ippiesd cootimg capacity of 145mW 0 7 K

e dewelupmeut s the imaliestuge SPTC working o the tenperaiune mge of 7 J0K of SITE, CAS will provide
wury lom-tempenury technioal suppont fior deteetion i he Seld of iffrcd st

ESTT2022082 1 [%
Heliom Joule-Thomsan eryocooler below 4.5 K for infrared detectors

Chem Phichan’ | Liw Shiashnai ™ liang Zheribaa""; Ding L' Huang Zheng”: Wi Ymomyg' 1 Shinaphai Inetitate
al Tevhaeal Physics, Clbdnene Acadiiny of Scheneei
Sy of Cldrese Acselemsy of 5iunes

Mevhimcs] tyecsalen e one of the sigmificas ohnokges for carth gl spovy sowntrbe cxplmation. Mapy
spauy ity peguive civovoolor & (opeove dymmitie nage il expend detection wavdkomstha For detectsn
w1 the andfmaed ml sabemillmeter wavelengihe, o raluce the mffeeree of e dark curent of the devecine and

e thic- siemal-fo-nese man, 8 s efton oeocsary e ool e deteotor s 0 w-fempertore. 1 the past few
duciidis, the apphenti ol eryocosdiey b mmnby Gewsil e fitrnments sgusiniisg a8 S ovlatively g o
gk temgersine CHEK-1070 KL Witk the develigonent of doteetn Tochnalbogy' nml imechanieal crvoonsslal lechs

npibiagy, the applinmisns of oryocookom gudaally focks oo the Wesver femipeiatiens fegkan S wippo the amady of thi
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v of the wiverse sal th scrch for plasets sround distant mss. NASA devehinpad 2 b & oryocouler for the
Sl Bfrared Jnssrwvieis (MIRT) um the Susaes Webh Space Telesoope: (TWET) sd JAXA develapol & 4 K oy
eooler for the ssbmillimesor wave rovgaver oo the Submmi lmmgtec-Wave Limb-Emmoaom: Somtuler (SMILESE For
g luinkeal cryocoiler wonking el 4.5 K compored with pulie b oy cudder aisl S1Hfmp oy ocedlen Baelimm
Joale Thermwon cryocoetor have becoone e maim cryocosler Tor space spplicanon de w s sivinages of Tugh
elficiency. low vibmtion, snd high cooling copacity. To mocts the tecds of flties detectons bolow 4,8k, p hellam
IT eryvecelber hes beest dovcloped lry thy Shasphes bastitute of Techmicsl Phypeics of Chimesw Academy of Sciences
ISITIUAS)L

A pandvype Daelrare JT anyvsooullen (8TT=6,5] hum bewn dewufipud. Ax (he b sopaoatisin oo of thie Talisim
IT erymealer, the provoaker and the JT compecssor are both developed ty SITE The procooke s a nee-stge pulss
ke eryoeoislir, il e JT comseesel b e valvid. Lsear oompeessot, all ol sl con delisis Lﬂg—l:lﬂt MR-
atian. o suovlerte the ety of the cryooviher, i lrvpass struenery i alded to the pritolype cryocoohes. which
could chsurs Bu thy arvicooier woukl wsch e working temperatie within o few bours, After 10 hous cooling
mme, e eryecoster succowefilly renched the Tiguad helimn wanperanre, wsd the pio-toad cooting sempermtwe of
ihie aryecouler 1+ 18 K. Subssguenily, the couling copeciy of the arponiomiler s iestid by apphomil a shinlsed
ligtal simiigad, il o uuu]u; wapaeity of 110 mWaid 3 K qon by osored Turibermoes e lougsimie bempon e
aaubifity is testod of st §i hopes with heat luad. The long e wovpeistoss foctustion of the craspealer is =33
ik {Lh) sl the shor-sem femporassre Soctapn s within =5 mk (3 aun). Fos e el IT cryocsder, the
vvolmrg hempuriirs v be sppropredehy medeend by admestmg the JT oompnomson;, et it comme b farther nodiced
s bower eriperature due 1o e Datdson G e jmital design of the JT cumprensn il the gressure i of thiz
furbse-bnctube bt sxchonpiore Therefure. to achieoe o much liwer conlmg formpenimarne. the JT cmnpresnin i mod-
i Nor d-stmge, wilneh i otk & loiw sscTn peressnre eboat 10 P o] Rueh-prosse sabio foszy D00 Al
the mernal heat exchunger wan edeupnod o dlatvely nidece the pressun deop @ the low-prosars chianugl &
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