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Abstraci

V¡rlual snvirmmsnt lechnology ¡s ê)ç€ctod to mak€ a big ¡mpact on lulurê hfomafim
proc€ssing systsms. Viflual 6f,virmmônts ars s¡mulallon systsms h whktì the us€r, by
means of advanc€d manf,ach¡ne htsrlac€ lscàniquos, ls to a large e)dent.¡mmêrs€d ln'
lha apparmt env¡ffimênt of å s¡mulatod, mullE¡mms¡onal reality. Flec€nl advanc€s ln
areas sucfì as corîputtr generated ¡¡agory (CGl), d¡splay d€v¡c€s, pos¡tiorì/anituc,€
snsrs, d¡g¡ùal signal procêssing, phys¡cally bas€d mod€lllng, 6tc., have onablêd the
impl€mentarion of simprs v¡rtuar €nv¡rmm€nrs. Howevsr, h order for vE's to b€ usefur ¡n
'rsal-world appl¡cat¡ons, marry tecùnical probl€ms that curentv sxist, ne€d to b€
ov6rBnê. B€câuss the l¡€ld d gonoral vlrtuâl dtvl¡mment tsctìnolory is so broad,
locusing on th€sa tecrìni€r probr€ms arono rvourd msrev r€ad to "sorutiofis h nosd or a
problem'. ln o¡der to ayoid th6 cr€atim ol yst anothor 1êchnology push., ¡t would b€
b€ttsr to examhs a numb€r ol difl€rent âppl¡cat¡ons h a cotìerenl area and s€€ whêrh€r
an "appliætion pulf can b€ ¡dêntlied.

Spac.erelated applicat¡ons cân prorid€ a lramesrork to gu¡de an €floclivê ras€ararì 6nd
dwelopmont programm€ ol basic VE lectrnologty. ln th¡s pâp€r, a numbs ol spâc€-r8laled
applir:aÌions that coutd potent¡alv b€nêlit lfom sucñ vE slstems, afe discussed. Thss€
applicåt¡ons are fiorn very divsrse âreas, sucà as rêmote s€ns¡ng, scisnffic v¡sualization,
des¡gn, âñd training. Concrêle applicât¡ons lhat are mvisbn€d, ars virtual earth
obs€ryalions, telepres€nc€ for pranetary e)grorarion, v¡rtuar tesring tacirir¡es, d€s¡gn
concept val¡dalion, and asrronaut m¡ssion pfêpafation. ln addilion lo lhis, sev€fal
prmising technologi€s, both hardwar€ and software, ars id€nril¡€d that negd turher
rasearch and davelopmênt €llorl b€lore lhey cân b€ pul to usa h pract¡cal VE systoms

Cmclusions thal can b€ dreM lrorn the development of prototypo VE-based training
applicalims at TNGFEL are that Lhe flexibitity, easè.ol-us€, transportabil¡ty and gr€atty
reduced dsvelopment eflort makes such sysrems at r6ast a useluil add¡rion, and poss¡bty
even an allêmativa lo ex¡st¡ng systems.
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ON ORBIT EXPERTMENT OF SPACE ROBOTICS
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Onqbit cxpsimcnt a¡d dcmßñrion of spe Fbotics ð Ell 6 åutoma¡ic rcndczvou and
dæhog is thc Fimary objrniE of .tap4'5 EngiEring Tcst SatclliE VII(E-ÎS-VÐ, which is now
und¿r dcEloprcnt wirl¡ ùË *h.du.lc to bc laurchcd in 1997. This ü{rbir spqimqr aims to
cvaluaæ úF producdviry of rcboric fuæriø ø il 8dùal rmuftd spamfi on orbir

Thæ uis rcsd qidcå¡ qutims abot rlrc pcsibiliry of ÈE spæ roba rc petical applietim
on cbil KiæmrÈ subüry, prisiø, ctrEicncy, ûtrollåbiliry, æntingcrc¡ grund hmæ
opcntor, æmmuietim link, orboard rcftwæ, wnm, moving pørrs ard strucm æ a¡l points
of incsts which æ to bc cvalutcd i¡ nighr qprimcnts

ETS-VII, tlrc fling tcsrbcd fø autmüic rcndcãouvdæk¡ng and spæ rcboric cxpcrimcnt will bc
launchcd atop tlr H-2 Ræbl ð re of dE dual lauch paylæds wirh TRMMffropical Rainfall
M6ùing Mìssim) eÈUiE a¡d finally inþrcd inn ¡ low ønh qbit of 5$ bn a.ldrudc.

A 6gct etcllirc is Fpætcd frm ¡}rc no¡Þr cher etcllirc b Þ mckcd,chei aDd capruEd in
autommous modg.

A singlc rcbo( m wit! 6 dcgrcs of ftædm is r4uippcd to thc chag stcllitc to handlc mæhuisms
on thc su¡fæ of æh sacllitc. Vuios n¡io of mixm bclwqr fuù autmmus and ñ¡ll
tclæFÊjo ænFol wi.ll bc applicd ekirg pracric¿l cmml modc and øqbit cvalu¡ion of mq-
mæhirc rclatùn fq rcbotic mæurc¡. Dynmic copling bcw úE mion of s¿rclliæ and úd of
thc Dbot m it to bc conEollcd by onbG¡d conml function, which is w of thc primùy ú.mcr of
û¡c llighr cxpcrimql Tclcopcntio frm rhc grund via COMETS dÂta rclay stcllitc is a¡s a
primary ùEmc of crpqimcnL On boa¡d fEl supply and barcry cxchùgc æ dcmonsmcd by using
¡obot m.

Tle cxpcrimcnr on caprurc and børlring by Ning rcbû m is alrc pl¿nrcd with ¡hc purpos b
cvalutc thc possibiliry of rcbdic hadling of a lagc fræ flying objæt such õ a mmÞr of a lugc
shctrc. Pßcision ed dcxtøity of rcboic m pcfommcc undø tbc condirion ol limibd
obscryation and MricEd Mmunisrie *irh rhc grcund opcÉto. will bc cvaluted in applyin8
actual usks ø oöil
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SENSORB/ISED SPÂCE ROBOTICS -

ROTEX AND ITS TELEROBOTIC FEATUTI.ES
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Thc Iilcrt¡al Upper Staßc: t'light Etpcr¡ence rnd (:¡ptlrilit¡6

Randrll H l(uh¡s, Pctcr L lvlJncich ¡nd Ldrr¡rd L. l¡rnBsuûd, [Ì(Èrng Dcfensc rn<J Sprcc Cnrup

Major Stcph.n A Fn\k., Un¡rcd Statcs Arr Forcc

f)r Wayrc P Hallmôn. .{ll¡n E Coldsrcin, Th¿ Acrosplcc Corporarron

Thc lncnial Upper Sugc (lUS) prcgnd cclcbrarcd rhc lcnrh annivcßa¡y of irs firsr night rn t992.

Ovcr Ihar trmc ir has bccn uÉd (o launch founccn missions. including ñvc NASA communica¡ion,
six milirary, and lhE intcrplanctary jpacccraft. ln 1991, thc Bæing IUS Tcam was awar¡lcd lhc
FcdcationAcrun¿utiqwlnlch¡t¡onalÊ(FAI)DiplomeD'HonncurforAsronauúcs Thcawadwas
givcn "For thc design, dcvèlopmnl, manufacruring and succcsslul opcÉtions achicvcænts of rhc
Incni¡lUppcrSEgc "Thispapcrprovidcsd¿Eon:ùcvalucofùcvchiclc'srcdund4fdcs¡gnand

pastussofùcvchiclc'srcdurd¡nrcapabil¡ryroachicvcmirsionsææss, payloedlifrcapabil¡dcsþ
vùious popule orbits using th. prcFnr IUS b@srcn, thg Spacc Shulrlc, ¡hê Ti6n IV crpcndablc
launchcr æ pEscntcd A EsuE of in_ìælion accuæy history is inclûdc¿
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