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TELESCIENCE CONCEPT RESEARCH

Jian_Xiang Feng
Department of Electronic Engineer g, Beijing Enstfute of Comand and Technoogy
P.0 Box:3380-99, Beijing, 101415, China, E-mail: fngjx@yahoo.com

ABSTRACT : Telescience is one of the new concepts of engineering and
technology. This concept means that originally : (space) a fully interactive mode of
scientific operations where the experiment is performed remotely,using data presented
to the experimenter (e.g. by television} who can remotely control elements of the
experimental equipment and ,thus, iterate the conduct of the experiment and its
results. But now, as an advanced technology, many of it 's researches and applications
are going to non-space engineering and the scientific experiments , for example ,
nuclear , battlefield, factory, mine, traffic, chemical , medicine and education..., not
only going to the scientific experiments. This report proposes a definition of generic
telescience. Most of the concepts of different types and layers , telepresence,
telecommunication , teleoperation and virtual reality...,which support the telescience
concept, are discussed. The integrating relationships among every concepts and
the relationships between telescience , autonomy and intelliginization  are
analysed. As a new technology science, telescience 's applications , it's potential
applications and developing are presented .The challenges and potential problems
about telescience development are listed. The working principle of generic
telescience systems and the system architecture. Specially, truemen-falsemen
architecture(TUFAMA) and multicustermes-multitasts  distributed  architecture
(MUCUMUTDA) are proposed. Finally, some recommendations for telescience
developing in China are given.

KEYWORDS : Telescience, Teleoperator, Telepresence, Virtual Reality, Intelligenization.
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FHA18THH—H 5 TTATMA XA LN EEILEAEHRT. ARIEI0E 5, EAjamkdiis
Fe X AT T 3MAX®HF, HE, CEPFE RUT P EEMURA B R 50 LB
. BEINTETEARPIRLRBATEE, HARALFHBARAEA 4L TEHBREH, B
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( Herbert A. Simon) #4244 H. LEMRTHAEAEFAERL T TR AW, sbdf, k4d
TG R FFAEMF (Telescience), Fd, PEEFLMZLREFEIEEIELH
—APF G, AAEE VL ANL E R LR TEHF (Telescience, #Akit AR AR,
WAAF R AR g, A2HRFEXXAR, VEALEALE, HHatdue s iy
BFBHEL, ADBHLBNELRFRGIHEHT, it EHAEMAERTTENS
BEFR., ERXAHBEP, HEREMFED - AFATBEAEN, BB T —HinseE
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Y GEAFHLY —~BRAK. ) KA, FHFBARE KK, JI& “4oiBH" |
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LA F I it i A, Ed RA A RE R3] 220, sHALEA S TS
BAFHEERAERBS, BTFEAFHARN, KNGAELHEREBR, 2R
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BRELE-MEFOES. ERNHRAT+ZERNE. Bl #AEH
ABARTHRE. TH, PEXNEFHTHREOA, GXENECTEHLTEE
Bk, ¥ifE B ML EREBRENS X, FHit, XEARRER. &
T, FCeRA, & PR R A B B R A A SR A R A B R
S5 ERTELCHAMTEAEN BARFHREIBEARERRRET. ATF
K, BAFHEEZITEAKE, FREMEL—MER B RET TRE 2
RARAKIBH . BAVKIE, JFEBS A RN IE 7 M i AR, —
TEEHNHNSSERAREREZHN . RIS, BEMEER-TTEEN
FHAGHEDRARER R, TN TRIMRELRRE, HTHHEREES
BRFETARBBE KRR HEREE S, ERN T HEFH T TR E T
TARREARIH R, BRERIEENE L.

EAMERPLERE: EBN ZRENAETREM L, Bl —HiE
MERS, Bi—MEZHENNENESRELAR, #AR. B MNLY
TAMIOIEBXESA TRANEEA RS- PHRMR BRI ERN S %,
MEFAKTEMEZZIMESHRBSEL, BEIILERNE¥RAM T ERE
SEARGH. BN ENEMBERBI, EREL. BENERG. REITEE
B SHRBEMBEARMHELXER, BNEOHASNAMN, BHERANN
57, B, RHEMEREKNEMERGHEX (FR) , HH, F1H
BHERRTREEIAOFARBEES. XTEMNZNER FREMENHE]
DARFERBMAE, BRTRE FRETE——EAITS, RINAGENS
H AR BRI <CCERFERGE > — R PRI 4.

BATH) TYEARGRE R T W05 A MRS A MRS . BRSNS
BEBATARMEN M TRHEERE RN T AIHAEEE T THRAN
WBNIEM. S TFEEE T ISR AREBRIS— 028 LB /L.

T ENFRIEINEARSEX

BIMARM SR RBTLES:. AXLLHERASE, WREANKBIES



RHMFEHTERIRBEBE., B L. BRFBRSEEALRFEIANFTZHLAK
BRI, SHSHEFENY—HFRNETEH. Bk, ARESLERET
BERMMEHREGT RAOES. XEFRETAMEENER, FSRFGEESE
K, ABRIWEATEMNITERPRTR T H#FLESERNF. FRERIER
WA R, MR RAL, XEH T FRARBS. F. OMPAHEER
., fFASER AR AE ke (B HMT AN, & (B3
FITEAMPESEXREF. RbE—S B T2, ALTESRIEEAE
Tk, THRMBHEREAT, HggkBRETEEK. 5K, AMA{EE
R A R THEARBEMERETR SERHIR, F AT RIS KA T,
MABRAPERERRMEIT S, FHSHEREHRNE Cn&EH. B30
B AN, FRAEMNBERAENIRNEREEEN, R HAzMES
HARGEHEES TRBEERELSE. BT, A4S RAVSAT BRI HiE
EAEBER.

—EANAANSRINERER, HERBATREHHE LTS, B3R
BIAVET TR 55 ThEE, MR AT FRLI L, NENRgacEs
ACMNAEMEHEEL (REMNEIERER) , LU H £ # (Autonomous
Operation). S A LEEES0OFERHB G, MHATLEGEEFHEATINHL
F4 2 ¥ (Autonomy) IBFRT0-80FE FEAH AR, IREREFAN, EF
MBXITHERALCRAE. Hal, BERIERNIE, REZABEHAT
MEL—R (REEESES) . DENRERNEZTARUAR S EEHAH W
XAFR .

FH—EANRU, HartHl2A EEMAKPERE, EAFALMNKBUR &
P TR, SLBTENGTSIHREEEEA. FINBERTE, KSMEHBS
RN IREE, HOKSESREIE, S8 mEIREE, FHMRGRTE, i
BAGEIE, THEMRMARESRIESAHE, $HEFE50MFE,
S, DA, FEHEMKENY. EX LEM%ZSAEENLE Y
EWAEEE, ANEFRIALXERHEGLRME, BHIEAELPFRELR
B, AREAZERPEFRTHNIERASTS . Fiit, ATIMAFRESRE
HR, MA0-SOFMAFFMRMAKIE N T FH T ik A MM LR T TS RIE Y
K, Bl ZEFEHE P K, TR B W O R % I B b S8 Y A 4k
REEBRAENES. LS, IWEEF. BAMHAEE

-2



Telescience GERI%) . TEEEHEENFRRBRERSE. HLEM RS
HEAAFERNHEHEMESE LA 50-60FEAHIK: B (Telemetry) . ¥
$ (Telecommand & Telecontrol) . &EAE (Telecommunication) ; 60-70F X HA 8]
FREE BN BALER (Teleprocessing) « EH24ME (Remote Handing)  BERH
(Telemanipulation). EIEHLBEFE (Telemanipulator). B (BFimiE) PLEA
(Telerobot); 70-SOFACHAM MBI : & R4 (Remote System). iz it
(Teledesign) « 4T (Teleanalysis) . #EH R (Teleplanning) « #HiZWrakiB
29 (Telediagnosis) . A (Telesensation) . #BBHIHE (eleperception). i
£ (Teleconferencing) . MEHABASE (Virtual Reality)., iBEE (Telemedicine) .
& 1E (Teleoperation) . BBIES% R4 (Teleoperator&System) M a&. WL, B
A—YHBEsAmEs. Bar, JLPEREELLE. TSN Eammn—4
“RB” S, R —MERSRER T .

BEEER SRR BRI A SRS NES|, T8 2T A
FIEEE. BT, TR, 8. BHRMALFREE XESHER R HF.
ME—T, BIMOTLLE LRSS 5ER W X HLESWRXRYITAHEL-1X
R

FERAIXAM RS E L? BATMEER

HESIAFIBSFEFRE (RAMFFRIERARER)Y (FXhR) XER
2 (Telescience) IXMAIZMEMRE: X)) —MEERETHRELREK. &
THMIFR S RES N (mode) . &N HEXMAKXNIGE, HESH CESTHEM
) IRESSLIOIN, STUR N ET Dl BH B4 0 S B0 A B ¥R, 6T AT LR HEAT SE
B HEHREER.

72 B Bk hr (MATRA) BT K A 6] SRR IR BUR £ (ESTEC) AC. Ricaud#l J.
C.Degavre®¥ A (89) fE 18 BB Rl 2 (Telescience) MIBE &I A h . BRIZFERKE T
SHEHARAARSHENENERETREALHRPFER, FAFLHRTHEM
B AR “FEH” , NI BEBEHRTARBMKESEMAN THERRE. 558
HUELRE . AR ENREYEE Y KMEHTRE, RENT R4t
HBT A B 2B (hidden) B RET, B REABECSATFERBE Y AHF
HERRTFHE, TS S N LA IR e, TR
iR, REUHMNXHE, HLEHRNEERRS.

AT BIRFR Monti (89) ZEIHA BRI T EM KT HME HT &



RN EERNNEEMNFHE R, “ERXMHLRIETE, FHgE
1, LI (Principal Investigator) $FiGEHAHE A 2 F P (User Home
Base, UHB), BITEMREKRT & L#HfTHER. ” MENEHRE: “HTF3E
B aHRE BERAR, L, SNERFAHAIRE B AR, T, A
RBEMNFEERELKHREMNE ™R &M EE (Teleoperation) . & (
Telecomuanding) ! / B3B8 (Telemanipulation) IBEBERFH: Lkl, X
SREHREFHIENEE, SEERNEBFEHERRNLRESNE TS AAE
w7 .

EXRE, B0FEAPH, 2 RuER ¥ N AESF AR (TFSUSS) A B % (
Telescience) XM a] K RALIXAERI S (Leiner, 89): e S A, EHZEMN.
FEYEAERRE (Telecommunication) B ER R AL R E .. FH R AHEEM A
A, CEME) FR A RIS, TR T OB R AT TR A 41
A4 .

S EMHERERFHRBFHXHARWERBE R, RINTUESHXE—
AR (BREERBEN) ¢ BB (Telescience) BER “imfERi2e®” ,
R—MMFLRERGHASER. ENEMEBENRE, BHNPTFETR—1E
HAIREAR. XINTITEERHRE, RARGHRNAEE, FALKBETSE
ENRBHIM R, TRASTFHBMNES: RRE, WNERAGHEN. B
BE. BENBESFEMBAR, fAXGETEBLERNT. TRTFALE
HAPEZMTEMTE () , ZEEBTSRES FERERKRE (Hig) &
EITHERES . XEESNFN: ERREE%, fiTMRIR, 118, &’
ARMARE, BS5EH, K. B, & RERSO8, BT, BESEE
ek, Kik. Wk, Si8H. T RMARGERS, BAMMEERER, 255
HRBESES, EHEIEARNOETRE%%,

BB (Telepresence) B EE B AN, T B EMEE WM., EEE R
. BIKARL WA T Z BB BIH M A GIRE “SiEEE" 5%/
B o

BAHLE (Virtual Reality) B ABIFIHEF AR, L¥Saidiak
EMBRRY. EehXd RO RBaEE, BTRERIEaERAN
ETHRNBERRER, TSR,

HEAE (Teleoperation) Bt PH RS RVE. BB AT HFENE, HIUFB
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B EY R FIBEEEAL.
iXE, B{Z (Telecomunication) Gl EE{E . R RBIRABERS
BHNEHER. REM e SR
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BOEHBHZ AL E M REMUBERIFRES. BITABMER b
&, M EHEFREAREANENHEDR., &, BENEMALETRNRM
LHETAENZHNRSE. MEHK, —PEMERE-RBAR. B3R, EBIE.
BEMLENZILNHIER. ENITERBRINTUHBELI-2RER.

e
OAZK, BFHEMR. TLRERM, B¥EX. #EF. TA. TEAHE

FfEE. BRFREALRI TRAFEAFN IERENE. FERIF R
I TAEae WA BRI TERE., fehimiite.

QEAMS, BRECK. &M, FRMMBALRERINREN (B ML
H. ELIFARHBEME ALY, U, A B, RERMEEH T BL B
PRERG, IEMHELZH. WERIFEF R TN R, BAEA 28R F H
|, “FAAHIMERRTE, 7 A TERFRE. HRET LA R
WU U R R A

Q@EBERS, BBEK. ERALXKEH TR, BFALMEE “TEHEGAE
AT, F o BRK. EWUHBBE, EMARKGRTEEFER, &
RTmAH. REFFHRFHEIT S,

OERHY, FARMTAENRZ BT “HHETHER, REFHBE” . B3
RIEFMERELINEANBENREATR, EEBRENER,

OTHAEMNE MY, WTLURLRNE. BI., 2R A . -8, &FhT
MBIZHI T, BIFROT EEE.

ORBREIRSY, RIEMZHBEE R, THRE-FHPELE. LEdiRS
F. EHTHAREBHBFEMNAR, FERFERAENE, RIBREINSE
YRR MERIEE . BE YA B AB N RISHS%. BB 2 R fgE H
FREEMERHBMY, W8, KL BHEEET—ELEXIHS.

MG L&, —BBR¥RET U mEL-3RL MR, BIR: A%,



HERIR R
HEENE R

Bi1-2 ERERSMITIERR



i TAERIE, B R, My, S TS EN TSR 7 6.

X H:

DA, Warik.

@mAus, REAZPERNSBENGRT BT RAS. & e Ak
fEF. LRI, REEFHE) S8 “FIHHE” fRm TAENRE
M Bt TAEXST R R AT REH @
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NWREARTEZSTE. THHBITRBIARGXF. BF, BAHEE
R e THEFERAXAPPHERE (BREXBO—IFR) , —
BT LU AR E R RO,

@EFERA, BREZTHNEXMSEMAT ., HERE T sk
Mk 2 B BN S B E RSB L, BN RERBRAEE.
BMERFERCTRPREELAR. ABENEE. 26N, 1 E
LM, REBEEMNDEMKRESBIEBENEE.

GOF My, BRAZTERSHEIRGAI BT INASE . HigE T4
MEMBMAR, A, N ITENEMRFETE, HH, U, #
UF A hbih 5 37 77 5 U1 E

®TLEWNR, HiRirSEFNFBIEEEFHRT.
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SRR IR B

MBELE, BEEERRILKFHES EREREN THERIRRE
T, AR A BIEE T AU AR A A FR (145D .
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