
b

W1 2ip3/i

NEDOBIS

T96003

fl*siSA>f y -



rta-?>^r^7 OMWm§ J

¥tiU 2 ¥ 3 E A2 8 9M

Mmmmit, lumstcusLfcsmih imzmzxx, xvj

i-—©%-S-6tlSttlS8t6Sgt"5'>^^AC0*iSgf • jr-9
-FZttmitt a (Dim&

stx '>x^a ©*ei+ •
frhw&mmmitnsmtth'yx^uvm^ftoo t 

w&mib& nmcmmf a tzto«
£ff-5o

ss
*$S«CS*$nTV'-E,$nanS- y^fit Stt&IA
❖gUStST**), TM, nt"-^ Hl^ti:tflaeL-C&D £ttAo



ffl'f McEE2ii,StlllBii<8th-K:xti\ I T^tMWlL
TE^?5S(DE¥S{$Lrvxs„
##&%©&6 ^S@7A^bM#^3R*) 6^-7 U%. 7©j:9%##b, #
IMbffl?&©E7\ rti-V>/f-(7 (&E) J^gfaf Aim&cbbh U/=t#

£ 7 £ 7ISS o T l' S»
ta-?>/f^ romn?3m±, ¥i$6¥S • ¥b£7tzmo&mfflimM. 

x 77 rcommit ■ msfctmt7 oxm^mds<t#$g->x 7 a &grt tc* 
$7SA|6j7jiitoTVxS = ^BKS^gAx^ttE^PS^Ax’X^— h Lt„ ti- 
7>X7-f 7©A#©3>t7 H7AHS&%0#< /f-trS r#:fS • -i>S •
*# mmmA^-irj urn
^T^f»i • • %#/7^ 7RE©@-t©A®fbt77/5
& i6i^b l t x 77 7 s E £ ms c u r v x s „

3o©X7V TiMit&s HTCStifflt-*5.
• m$7777 (A?3(D%am%m»mzy-7F-hvmmtz*x4T) 

^mtexm^ismoHitr'Amzm d -^77#$%#-^##^ it»Kb
##7St%©, 7X7X7^ 7##©7g% - AQAREx 7—4^—xfl:l£E> 
FW^SiiEo
• #7/777 ne*%#©A^©m#&#9 / 7-r 7)

##7st*)©, 7x7/77 
r®lof-^^-xfbfi®, m###KEx li^SEo
• ESI/77 7 (5^&E'bx t Ut^##&&9 / 77 7) 

ESS^&fflvxrfiJffl#©.}; Dilvx$i)Sfc?5ffl$aJtEt'rstto©, 7X7
X77 7f*|g©E^ftEx EUSiStoSlt • Sl/Tx • ## • fiJffltiEo

b. sn#©^ngE6$(d±(fsc17s ti-?>/
7^ 7©g&#m(:f±#l:x7z tt Lt, *ESS7'lis fIA©#4£3df
t5yXf A ©—3t UTfSttx—7 x> F bta—7 >/ 7 4 77 — 7 ^— 
X, g«*<kWAXiI)itfflit4SBJI7vX7Affl-7iJ;LTgBft5^ta 
—7>/77 7, &
¥b£ 1 0ipS©E^I@5g7(is #7®©g*#%©#at&&K^#(c#7 L

to mffl(iB2$KIBavrvx5o *7®fcL #iE7#©7-7t#&7St
tol^ASSCinATVxSio ^t# 2.3.4 SCEvSiH:©—St LTfi7 tb 
j-—7>X7V 7©^IS77;vtcovxt:©9f^Bit5l&ESUto



HHg®Cf6S'Utz$SttHij©fiff55l85g»6(i. KCftAfflVRftiil^ 
iSttf&S# i: o fc h a.—7©##k»&RBm^aiTV\6c S3^<£

6.



1. 9F35gfi5ero#t$........................................................................................................1
1.1. .1
1.2. W5SM*® F*3g..............................................................................................  1
1.3. ££.................................................................................................2

1.3.1. .2
1.3.2. aimiiilti-7>^<f<7ffl»3Sil6 ................................................ 2
1.3.3. tSS-SMBfS? ........................................................................................... 2

1.4. f*#................................................................................................................ 3
1.5. Overview of FY1998 Human Media R&D............................................................ 7

1.5.1. Purpose of the R&D ................................................................................ 7
1.5.2. Contents of the FY1998 R&D .................................................................. 7
1.5.3. Results of the R&D ................................................................................ 8

2. ...................................................................................................................................................................................................................... 11
2.1. Sttx-->-zL> h.fctxL-^yT-'-f 7-7:-$’'<-3.©eF35liB% ..............  11

2.1.1. ttUtolX ................................................................................................ 11
2.1.2. > hmeHSftSr ................................................................ 12
2.1.3. Stt^lMbroSiStofi ....................................................................... 18
2.1.4. . 23
2.1.5. .52
2.1.6. X'Xx-Xftlfi....................57
2.1.7. . 65
2.1.8. 7 lb * ^-B«®^ttSj$1SSie ......................................................... 77

2.2. 7®#mm* .....................................................  83
2.2.1. ttDtolC ................................................................................................ 83
2.2.2. • xni>x-'>3 > ■ ->xta.... 84
2.2.3. eisaim® t7 y at1 y susie.............................................................124
2.2.4.  155

2.2.5. VRftgfc'f >j'7x-XSI.................................................................. 178
2.2.6. '>AltohN5S!SiSI@S*iSv X x A ................................................ 184

2.3. SSSSMeFFS..............................................................................................  188
2.3.1. l8-a-SBS9F%®«!tS .......................................  188
2.3.2. • MS .......................................................  190
2.3.3. J$m&M®fc46®&|it ......................................................................... 204



2.3.4. KDP5B'>XtlACD3>^(-*> Mb ...........................212
2.3.5. '>>7K'>-b7AO)ga# ............................................................................  230
2.3.6. S#©Stt&StoeM%ro£tolC!0g&7L"-*IBS ■ «*.................... 232

3.   233
3.1. ®14x-vi>  233

3.1.1. I* Dtolc .............................................................................................. 233
3.1.2. b©*8iaie©i3fS? .................................................... 234
3.1.3. Stt^JMbroSEfttitoESK.............................................................235
3.1.4. am©m##*K#...............................................................................236
3.1.5. ffi55Rj|g4'T1b^/x-f 7A"-$"<-X©tS$ .................................... 240
3.1.6. 711,^ yAr-f  242
3.1.7. ^^©^f-’IMbft* .....................................................................  244
3.1.8. 7n-A7-eit©Effi)SS»tiE® .......................................................  245

3.2. 86 L n. - 7 > * x -r 7 ©E^M* ....................................................  246
3.2.1. ttCtolC .............................................................................................. 246
3.2.2. • 7Hf>T-y3> ■ ->7fA... 247
3.2.3. ®*BSW©7 / xx -f SMBKIfi........................................................... 248
3.2.4. #^tmmA'6©HA7C7=-^©@m^m%*........................................249
3.2.5. VR#:®N   251
3.2.6. '>Altol*®:B3!l®fSaSE^'>XxA ................................................ 252

3.3.   253
3.3.1. E^## !:#%&%### • Mil .......................................................  253
3.3.2. fiE$SBB©fctoro^l» ......................................................................... 253
3.3.3. S^Dvx7 b©M#E->XxA©zi>4f-A>Hb ........................... 253
3.3.4. ->>^->T7A©ffiffi ............................................................................  253
3.3.5.  253

4.   255
4.1. *AD > ....................................................................................................... 255

4.1.1. 5ie©#!Eg..........................................................................................  255
4.1.2. WaroPiUa ..........................................................................................  255

4.2. ftTtX.....................................................................................................  280
5. EB#a • mm. *$*.  285

5.1.  285
5.2. *®t............................................................................................................  287
5.3. tese.............................................................   289
5.4. f©#©&#   289



i.

iZS.fribXf'— 1-lL C©E%H%fc© 

c©$©(±, fg% 10^®©h x —7©#^%©#S&#B%E©&.

1.1. w^ra«©sw
EtiXXX rft®,

%#XX< 7%#\ #MX XX ^#6##V 7 h t> ^y
%W-iLt 2> £ t £ i ft11 i> o

1.2. BF^HfS©rtS
¥fiU 0©j£(© ¥b69©JtKUffi LfcliKEg© EOT&BgliXTX Xif-fX-©# 

a'StllSttaSatSSS'i"& r^Stix—xh t ti-?XXXX XX—Xj X 
xXA©*Eat• E©^X-x- Mt (g'g%m#&Cf 3'> 
x a ©gm&z j: o

r gprtJlg is ka-v>^?-f7j XXX A©*Eat • EfF t #$a+ 
HEStxX;!/© £ BJI6 i: © 5 X X X A ©E# ^fi1 x <, £ ?>

r&d &x-x©m^m@%wT(:©x
1) iiitti—X^X htti-V>^r-f7r-X©iff3?Mfg (SttXS)
©fIXi—X x > h ©####
©SttxxXHbffljiiitit®
©BB©S6fMlfiE®
©tifcignJIB&vxxxxX xX-X-<-x©##
©v;i/XXXX XX—X^—Xffl^&TcX >^7i-x8i 
©HSSt$©x X^ibR#
©x^AX-HStoiSHSE^tiE

2) SSffjIiiit j. -x > X XX
®{6SIISff?#$g$Sx-;v©X-X'X-XV-tzXX-Xa >-XXXA©B^I!% 
©a5?fJ©XX -XX ##©#%
©^'¥0<S!*‘ ?>©H&7uX--X® § #©R&K#©#%#@%
©VR##X >XXx-XM#l©if^PS^

< ©inu^x djiec x s 'Pam® x x x a
©ipb

i



1.3.
1.3.1. ®t4x-vx> hhfciL-XAXxX Xx'-X'^-XOTST^lfg 

iS^fJ^X'llj^jSS + ffll^li® • yXf A-CbJilfS© -SS8pl/t, i£-a yXr A®
riy 7*0 b ofco Cilia:<fc tA ^ X;l/^X 1" 73 >x
> V4Esif-X— 9^—XSf'Jffl LfexH-y-’+f-f >ifMi7XX Acd^S'T X —i/&# 
Wbu Sts ■ ^mtLtzo

»&&?#% 6,
®E-6-©f±*x Sfcs >Xx i-Xffljg{£ffl'f±;££fMiLfeo $fex x.
IX'if-f >il'>7?A rJ§ttxg§j ©##%»=—X&W^ZHCL&O 

$#%xx^xx-f 73>x>vl:Mf 6##©xX;HbK#&4]'b4CxC^&v 
xxA-fbt"-E>£:to©aii9ixx'-f xK#, >^7x—x^H^-rsfc
totoEiSXT^ 7R#&0ALs &tSft©XXf'XXN 7r-^^-7i>7rAI;-3

1.3.2. tprfJiiij! t ZL - x > X =f -f 7 (DM3?F»l#g
awistitx-v>x7-v rs, g;$@fg©m+^zo(#m&. %»A©m»sa- 

@©WH$6$tS3l IT^ffiX § 5titlto=fcy\ C © -> X X A X#I9I £ ii 5ES§Prf]$g

X afc *X 3fl^©@#%fp695iSaf &l§lt • #
ffisg^ctui; isat^tifegrrtTXffliiigs mmm, %##©^me#»^&^#©A 
Fswmm^<fcM&Wivjmttzfcibiz&w&mBmwi(Dm i mfB/ms£ftfc= 

4-@a mm©##&f a6©c#x©gm^#&xo bxxxyx 
rA««iu g^nmr x^wm&m, ■ ^x^x
-y;iX|y-tf >X—Aa >K#©%AMii)ii&?/gX& Dx aiiitcj; b?
©fftUffllf:^ & If ffi 1$ nj# fc * 5 ?5gX £> 5 o

1.3.3. *S£P$9F£
k^-x>Xfi T©^%xg, gPftJIfii, hoS-Xoi^x^ h©H

%,w$uz-ouxm&%m\ 4-#©m
to*cs»stfc„ tk, §7d-;x> bxMf@%mAxi\^^xxA©#ma## 
&#@*#ibL. ta-XAX^VTAXXA^BaxXVl/fcttfXA^—X> h • X 
7->ftbtibteo *^©Mm#*#iaimg&-it£<tx- 
x>Xx-"x 7©Bi%^Km&fax.a^%(: rta-v^^r-f T'>>^'Xb7Aj &PB
@ Ufco

2



1. ±foWi%foU
1) ?St$x —l-tta-W/^'XTA—f"<—x®5Jf2clf^g

<mwh%nm>

±15/ >/t—iftXMha-7>^r-f 7WG ( U —/"— : llU 
mm - (if S«g&ff ^ t a-X r-f 77 t; 'J -^-)) &0Rg±,

2) mm$k

±SB/>^'-^*4’±Uxs gPrfJIsitta.-x’>/^-*x rWG (V-y- :±T 

ZfflSfTOo

3)
(M)4/-'±tSIS?4^W^0frt±, A# • jfeS®Wl$S»G»5l8SWG$

ife&U yjj*toZffl£fr?o

2.
dSffiiBHMWG

i%3
*1 HM : T©B§
*2 (w) x/-vEigs^E^mpstcisedtirv^Effl^tfcysev^^eatos

3



6f *
f... |

3. m^m^commmpsr
1 ) ^f4i—J7i> ht ta-?>^T-f 7r-^©sf^sims 

(DiantWS S^SEIg-era^Bf %#^%¥AgB ti-r/^^vl 
¥305-8568 < li$#ai-l-4

©tAP> (ft) I TE^eff 7ry"-t2-7>7fN7a^^
¥617-8510 SSSWftBjRrATfSBIWimO

® (#) HSE-^E^St

¥100-8141 $;-sa$T^B2*^BT2-3-6

2) Srtrrory -5" 'f ffffi©E3e
©%¥#% (#) ji;v • 77ft

¥571-8686 *EWP1*m*#n*1048
© («) *me mmum

¥204-0011 *MflP?*3Ift5T?iP4-604 

¥630-0101 $6R$|6|rt3i6lljBr8916-5
@igia*¥

¥226-8503 #&IIIR##$mgm#B4259 
© (M) -T y< -ytlEf^a^lS ti-?>yt¥VT*3£g|5 

¥113-0033 $Si5jtlsK*®5-26-4

3) HM9S9f%
® (W) t^.-v>y<¥4T*18@

¥113-0033 $«®jt»K*®5-26-4

4



4.

<flfi£TOJ (ft) > (38)
ft 8 ff\m • %# E3SHS

/J^ mmmwftm @izee^* 1) ®
s# be besse^st EA
'J'Btil-BB mgamm sa

<tAD> (ft) > (98)
6 8 mm • %m m^m

'M I Tfflftm 77y"-bi-7»f'N7E^S SA i) ®
*E #z: I TE^E 77'>--k3-7>7f'N7E^S fflSSA
isH I TE^fff 77y"-t2-777f"77E^S tgS&S
/J\^ ^fj I TE?SBt 7ry"-ta-7>7f"77E^^ @@#A
## I Tffl?E3T 7?y"-ta-7>77"77E^^
AH $ i yrr-ti-vtrmftnm ss«a
3lz:f5I 5*Ha I TE^m 77y"-ta-7>7TlN7E%S fiS#A

It I TE^fifr *-7°y7°7'y(7*-AE%S SSSSM
EBB ITM^m WF«

< («) na^s)f^m> (ss)
ft 8 ES • Stt E^iSi

[Ufa IE {SJSAXftAgB SBA 1) ®
H SB W& £EE%*
B2 xm gi->77Ar]f'(>® £EE%M
ES $$ gS-y^fArf-f >@B £EE%M
«ff BgS E)S'>XftA£+f4>a5 E5S*
ftiu me
B» E*^X£At;-9’4>® E%#
t£B J-SIyXrA®

ri.2.$)f^ffi%©i*)gj ©#B#?C*AL-CV^.

2) H5ftJJS«ta-v>^T'VTOS)f^^l6 
<ftT*I (ft) > (98)

ft 8 Brjs • m E%#B
sb -a 77x71/ • t2-7WV7ftE^7l/-r ±#sw 2) Q

ta.-wmmtx^-x £#K*
■>i7i/ • \.x-tjpt"iiwmx>\>—y

*if #/8 7?x7l/ • ti-777r"77ftE^7U-r
4# mm 77x71/ • 5£ ta-777f"77ft®7/7U-y
ns s 77x71/"5£ b-7>7f’N7ft«^7l/-y

§AS 77x71/ • U-7>7T"77ftE5,,7U-r
HB 7;x7l/ • 7# ta-7>7f"77ft«y7U-7'
Sfft S-

5



< (#) *t*E> (116)
ft 6 mm-am E3S*§

Sill «£ mmim m^trn ss 2) ©
'J'@ %*

SEE^Sr SBgyy-^'fE^S BftttE?SM
*«E#$ KEE%E ^|gyy=y^E^ E%M
aem#? ftEEStffi ^(ar^-x'fE^S E%M

JES tiEEStoff Sdez^-y-fE^S E^M
±# % seesse ^r^-y-fE^s Egm
i6B $£ ®**SBH%lfea@ @1$#
#± $s*tt
e»
MttSfe-03 *K*)S It v' ti A,&t>M*#£llST" r ws. ‘S.A

<> (2 6)

ft 6 mm-'&m E55SB
fr# mm #*##E%# aim 2) ®

####E%# S(S

(2 6)

ft 6 mm-'&m E^«i
&S M mm%#E^E »« 2) (3)
a# m# *m%#E^m m*

< (Bt) •1'^-yts(26)
ft 6 BrJS-a* E^IIB

SB IS* S*§a* • tj.-y>^T:'fr*!8® kems® 2) ©
$® $ ti-?>tr^7«IS ttEitt®

ri.2.»f35l@*®rtSj ffliIB#-ttc»febTV'6o

3) iBirittESSteffl
< w) j (7 6)

ft 6 EJg-®« m&HB
IB* a-til REM*® 3)
£S $ ti-7»firl83 &EE9S®

@6
bn-vy^-T-V 711®

85E^i9>S ti-?>^r-(
4*W ^ ti-7>^T-(7l8a ±SE%*
<SS *5 ta-7>^r-f y*|g®

*E3yil©Si»tiu ri,2.jftSigg%©i*iSj ©*B#^t;MlSL-t^6„

6



1.5. Overview of FY1998 Human Media R&D
Human media R&D has been started since FY1996. The research was followed on 

the leading R&D activities in FY1994 and FY1995. In this chapter, we describe 
the outline of FY1997 human media technology

1.5.1. Purpose of the R&D
To realize highly information society with respect to technology and industry 

in the 21st century, it is necessary to enlarge the user groups by making the 
systems compromise with human. Accordingly the systems have to be equipped with 
human centered information technology to adopt people who have a variety of 
sensibilities and thoughts. The purpose of the project is to establish a human 
centered media technology which is human oriented rather than machine oriented.

Recently the movement of information is dramatically changed. In particular 
by spreading of multimedia systems and internet, a large volume of information 
concerning multimedia contents is circulated internationally. The rapid 
progress of information technology requires human directed systems which 
support general user to access and understand the information and promote people 
to participate in the advanced information society.

“Human media” is a coined term. The concept is to study human centered media 
harmonizing sensitive, heartfelt, knowledgeable information. The goal is to 
build software infrastructure for human centered information environment in the 
next generation by integrating natural and artificial things with information 
technology.

1.5.2. Contents of the FY1998 R&D
FY1998 R&D in the Human media technology is followed from the FY1997 R&D which 

approached from the solution of real confronted problems.

1) Kansei agent and human media database ( Kansei Craft Factory )
(D Basic Technology of Kansei Agents
(2) Basic Technology of Kansei Modeling Technology 
© Image Retrieval Technology by Kansei approach 
($) Expandable Multimedia Database
© Multi-Dimensional Interface Technology of Multimedia Database
© Kansei Modeling Technology by Human Vision
(7) High Precision Display Technology of Full Color Image

— 7



2) Urban Environment Human Media
(D Multi Modal Presentation System to Support Building Virtual Urban 
© Assessment Technology of the Amenity of Virtual Urban 
® Building Method of Virtual Space from Real Image Data 
@ Haptic Interface System
© Personal VR Station to Be Enable to Virtual Hazards Experience in Many 

Sites

3) General Survey
©Technical Information Exchanges and Technical Trend Survey of Domestic and 

Oversea Area

1.5.3. Results of the R&D
1.5.3.1. Kansei agent and human media database ( Kansei Craft Factory ) 

Pre-prototyping was done by using element technology and system!zing
technology based on the current Kansei Craft Factory R&D. An industrial design 
support system was depicted concretely from the pre-prototype system and 
requirements of element technology to develop in Kansei Craft Factory R&D were 
analyzed .

With trial evaluation from industrial designers, both integration method of 
each element technology and retrieval function and user interface functions 
were discussed. Also industrial needs of industrial design support system 
”Kansei Craft Factory” ware explained.

Mainly focusing on Kansei modeling technology for variety of multimedia 
contents, integration of knowledge media technology for system!zing technology 
and virtual media technology for advanced user interface is proceeding on 
schedule. These technologies will be base of the next generation multi-media 
database system.

1.5.3.2. Urban Environment Human Media
Urban Environment Human Media is aiming at R&D of two main technologies of 

urban environment design. One is for many designers from different branches to 
design collaboratively. The other is for many citizens to experience the virtual 
urban environment concurrently. In FY1998, design & assessment support tool 
targeting from the design of architectural building blocks to the design of whole 
urban environment were performed as the first phase. At the same time, element 
technologies for many people to be possible to experience viewpoint of urban,

8



wind environment in the tall buildings, evacuation behavior in the hazards of 
underground fire etc. were developed as the first phase.

Next steps will be the following:
To build prototype system integrating above mentioned element technologies 

and the technologies for design of urban environment, assessment of the amenity 
of virtual urban and distributed multi modal presentation system with many 
people participation.

Lastly to evaluate the whole system from total view points.

1.5.3.3. General Survey
Each sub-project of human media, that is, Kansei Craft Factory, Urban 

Environment and Next Generation Plant Operator Interface was surveyed, 
evaluated by neutral members. The results were used to direct the R&D. Further, 
human media system reference model and human media component browser were 
designed by systematic analysis of human media sub-projects. Two oversee surveys 
were performed. ”Human Media Symposium II” were opened.

— 9
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5 © X 3 X & # & f 5 k k AA#E (: % &. $fcrfl^goy''>8SrC\ EJI^x+xy- 
xSfflV'fcSSS UTU5S«y:-4'CttgijmltoJf.yi^Sk 
cm l',’.:ffllHsl Mil!.: • X 'V -ji•■!' :
stt^-^cDi-b&smu iMF-X£if>7>£

tMftfi-lfr%'ijd° iLbtftl?5 (ISC 3 k 0s ^di^'tiwAnSlfc
x, y, z ISSISSU #JS^©a$S&ED6t-= k©®iSX;-X£Jt!g:U 2 11©® 
^-XfflS-fS^© -BStiSI-So -@(L,%u#frCKs - X©B#KMf 5s 

5#©m^s ukvHvt'tiL. ^bxm&moigf (fceu ^Twii^ti-a- 
to^Tfx5t)iy-e(±*<s 65 hPiie&issl r & <) „ iMAx-x#©-&©)^ 
3w(:Z Os StoS&gtti-rSo fefc*U §IECtt3"Ud'>©RGBfis $>5uti:X* 
X X X HW$» 5 Ml U RGB fii £ MtoE^A ffl V15 o k © RGB 16 (iTM^-- X ~-E 0 s 
xm,&mA©#m%%;ca u-cmxo aut.s 3 *72as rgb © 3

6 (XjlX— X k LTi&oTViSo
1 -D©S«tc^ LTs ^-X4'©B«CMLTfflrBlttSSff x tl^s X-X

SCMur ks $)5^licov>T©$6©@iO*©$SS^© R^icoV'TjR^JttA5*^
©T's k ii 5 K M L T>16 VOC3fg-e S 5 J: x K PVMT#mf 5.

PVM ii$ij@ppg©3 > V-;Gf@JC Linux PC XMy> hffljiciis Windows PC,
Alpha CPU © Linux#&M]lkiko

2.2.2.1.5.
(1) AF-Ai VRf£®;XXXA©3?@l

##A (180 Sx90 S) (3000x1500 fX-klh) ©AR-ASVR
l*lh>XXA£:#$Ufco

(2) ,UaM:|: k'!;%tr/)Ull*
P - A SB© to (C l-E k & 5 m* ilXr-.!2Al L fc =
(3) 7"D yx2^CJ;|,XV>r-f>*

6 pj©x"DX i X X lc J;5 S/jliiifWiikA,t'MMT*#%<%0s o%gg©»n 
Hktck-:;Wl:x^kAlL/::

(4) liiEC'XX^A^fSSbS-H-T^^ks $ y h 7 —XSE^©*—zt—^x-y p
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*©<7x s ia*£S® as-#to% pc smfe»feat#
##®mm#AS##cTfpf ca^ymT^-ofe. &
A 7 4 X® PC SicB4M>yf\ lx >¥') > ¥^§(DttM%7\y=7^ >%%-f X—S/-p 
f±$S#J <0PPM5fcIAo fez. fcjSffl6 5 = #M'i'x> P Xu-feXffljBfl@
*(± CORBA AX'XM ht-7 -y 7"-f tU’Cct Os AH4g®±'>XX A t '>—A U 
XCI^TISo IP*,, xWHg-effli'MXXACMbT, * v P 7 —A±T'jS3I&B 
-e, A#»@a#ASA#»teK, #nx p-?m#xs%AXTXAA##^im*x
$ feo

2.2.2.1.6. #3g
^^#iE##&#c^miag%A7= •< xXu-nm^m^mm^mMLrzc v» 

bMI#::y.Tfflfet I.Ufe-

#<. c®i®-&fflPMFS£(il*fe“b 2.4i xafeSo PM®i6S'£Tlf'CV> < MAP: 
f&bTWE^T X-X&^MA5%#\ ATX-AW^SSIt&?ib 6o 
® @m®#^@p^#f 4i,-c u ^ o fe v^-5 cfe. A® pgmAs#p^ bm%
t5.

%*®mT^fepmb-ramfbbfem7pms^mT&fewo@u^&D, 3is@6 
®^mfb^%m^4ife^, */dxm p ® g to® i o-e*b>a • @e 
R#%^®#^%b< a-ix-b 3 >*5$ss7Rbfefeto, b
$-ofe„ 0 -@®amPbf7.-=. >X#Pg'S-eA S fe# A 5.

2.2.2.1.7. 1 1
A P'-AM VR ##bXTA(:m^®»^A**mS#BT&fe*)Kg@%bfem^

*mm#smmPbb, pc t^fak^r^y P7*-A-et>SfflRj!6c:-r€>= ibjd<,
A P-A@ VR*#TXTA|iWC:im#bfei#m&*mmT;## (fi£*Pb2~ 1 (MS 
US) &, PC»S'f6®ATy P7*-AT-6BfflaJIEC-r5o
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2.2.2.2.
ASSTtix — 50 V • — V 3> • '>XtA

2.2.2.2.1. Eft
mkit< as <&©2ng&irokb/ro

♦ {±K)fig©lUg$ltii£0 D KA^tSiS LTlSIt • Fffi
-s 7)©#A

• f-A^roAPeS^'lBliecffiSn 5 ^-A-ba >£fi^&ASbx #%%%## 

A -f 7)fflfif *
1 cB-C#(fTU5gmmmai±, SPIW&fflSx ^.x-A-vabfcx ffS©$S 

fy^sbTbMmrnbix h©##mim©##Km©i@A&#A-e^ &. 
©smcj; d, st, 2og-c?if

7Hf>r-y a> • U 5s M/Uf
“mow’x “rbsw’ aw?ck^%@imgm-c&Dx m#©5d.##x

2.2.2.2.2. 8$%1g$-C©M%m#
bXAA^x©Sffl£#x.Tx ^IScd-X'bxb hteWCUfS 

PS 6 fro TV'5 = HtibtJ&Jbffi b IT, OMG( Object Management Group) ©til Hu A 5 
CORBA( Common Object Request Broker Architecture) b N v Y 9 0 77 H\t©iil 
fiat" 5 DCOM(Distributed Component Object ModeUtoSSSrff-ofco 

^6Cx 1^$SI§a+S$fl1"5fctoffl7'D PXbrbXAAbbTx ft|g|p]ASCII A 
'^iJSitAD b3;i/&mt^7X V A-i/a >im*&fir-ot.C©77U A-5/3> 
(i*tf;SfcEEII5g Lfex CORBA 6X88 b IfcyXf b&oTt'So

2.2.2.2.3. *%jg©M%:+i@
Aip®(ix isiti*is• 7n*z(D^Mmmt&wwmmhB®.T:-f>m.mmm(D?$ 

###©7D b5'i-r^6ffx =

2.2.2.2.4.
(1) ^MSPES+x

^iStSPiga+x &6*©#*7-Ar7f AfhLTx corba

brisatbfe(0 2.2.2-i3)o
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^XrAOISM t“7'D'XxXl'’\ “7x
-x” bu*>yh-T&m-ix^o x7>i±f©#Ri(gmx$,&H*7S##©#A 
xabDx X7>©#^7x:-x(mt©emp@&mf), 7i-x®*-g-*sxpixi 
X hx$)5(ll 2.2.2-16)o f 1 -7©#R%g#±\
fo-ttfrb&S<t tV'7 £-5 C. B'JSSiST-lS^tiSo

70vi7h 7l-x 77>

0 2.2.2-16 7*7 >$B

c® J:7CPSSSxS66 7fc7-7>(i, X7"iXx^ Mg|^X-^^-7(0DB ; 
Object Oriented Database )C|§&f*|b. 7*7 >7t-iX-^tf^Tt^iibTt'So -t > 
^-7x-7&mbxxf tx^txai^c h7>-y--X7'>3>5aa&-r5ckx\SK 
X-^©@^&%6C^(:%6o7'7 77$-X7^©T^tX#;0(C^ 7 h V — >7 
1: d: < B###* X7>7X-vf
Mir-S5( ^gMbSftfc X7 > 7 X - V v FsSX X-X®#^&iMIWJl.

/7>7t-'Xtii. x7>tfig*$nfcfes(=a,fttt®)fe'(tx(±*<o ib*e 
@&$>b-ti-rSSLTV^o znmmiZs ER D '# b • S^frBJE^tliSXSseSSS 
(c##bTweo

g-#b&m%ac©#Ko Fir##. X^rX H###®#g##
#®$k VTSx.Ti'50 Flr##t(±. fSldirST-—ttvX—v-rXlSEd'fifeT-— 
xx&o. f######7^7.-y^#r##a%%o mmai±. X7>
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©sen • tzMzmi t.ntzmBT-tiZo umv i±*© 4 -o
©###$, s.

1. (Public)
2. #g# (Protected)
3. &# (Private)
4. <£(F (Preserved)

fCftLTSI*-ISlfSfWga-e 
$>So S. ##7^
;i/TkL mttt-MK(Dmim*pfr£%(DMzm.%.t?>o gE©«£7^*c$>sgs
(±, mHSft©<fr£^T©7-—^tfCI^nl-f S=t?Iztt-oXH^, ±IB3o0l/^;i/*s' 
0r##0ttEt:ISSRJt6^0tc^LTx CCl/^HiSiSioJ.-tf({?Jx.lf7p 
7x7 b4«Di-r5Az:^®J.-1f)©^*si§SBJt6-eafe5oC©J;9*ffl^©Htt^
Bn§§:8+£3df*r s i (fijsmfr t ^ s „

*77 x7 —7-V(Object Manager) : 3 ^TV^Oi^-r—7SS
iifmTjW 77-7x-77ASe*SB#*-7, flr-)'^ ?bt, zL-4f 

i- 77-7x-76*##^#%#e#©am#, H&/ct)(^s*s*-7&-*«(;: 
gil UT V' S©6** 7*7 x 7 b7*—777&S.

*-7&-7c%(:@i@7Sck7, i—if-( »'-7i-^SiUci 7 7 7 7 7 
3 7&#**<#@f Sca**om7&S. 0iJxtt\ gB£-fS UI

HXftS fc & S 7**##:&7cC*77 x 7 K^-y-V C*f U 
s c e7*©#m#^^4ts. -r^fo^ Efc ^

feif-atlis 77i-*7Hc&)cSUI ** —77©^SI±AS&<, *77x7 h 
-7*-77©gim*S*-7&3#T*Sce7\ SB C $BXHfE & i&bD 7 S S» Sfe, 
7 7 7 7 * - 7 7 6*gJI t S 7 7 7 C l±, C £> S * HftilXj * JBtt it's S tit

iot, SKx 77^-77 6*^7 7©m^&e7^KI±, 7*7 77
7- —77*()f#()iife7-7 7©SBicS*^(3 )7TLtl#:©^lu)&7cK, *7*7x7 1 
7* —77tc*fLTMffto&SttSSsfcf SChlc^eSo c©ckli, 
&^MfSPgC&,*7*7x7 b7*-776*gaTS7-7%'MMtSfc" 177*t' 
C e6Sn*t"So
*77x7 b7*-77©##C, 771-77 b©SiR(:Sk*6B#*-7©# 

#6*&S. ciitiu ex77*-776*Wx^ff-5 7i- 5 7 7*714
—7SfWt&if"S fcTx M*(f\ *77*7liS©777V7$> "3fc D, *" 

V *7/<—7©##t**©Z7 (C, 6fl-S#©lSHl7'7*—7 77CSD6:*—7 
$*©g|5SSf# £ tf Sfiiifi.fr 7* S (* i> S A,@EC D - * ** 7 v 7 x 2 fitz **- 7

*77x7 b7*-77(c-7l7*t ODB &mu7*-7&##L7US.
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.3.—-9* V A—5^ A* (User Manager) :
->AAA©<£fflctts

3L—-\f7 A —> ■*• £M LT J£JiE£f# 5 A t A3'^ k»5o £ £T”f# fefg!iEigJ!t£iAUi
3o ^l^scnt'T&s

®Mf a s isiea-**fc v' t. ft©'v a—> +• mm **®j® $ n 5 <t -5 c * o r i> s»
3L--tfv^-^^d-ia-rsfiAtiigcii, “usije” A©&#tt-cu6. 

£n& GUI coS/i^ 3 ^tESE/M >^-7x-7-??©7A^-^^CfiJfflt3£i: 
t% wtiw y$-7sts ■3.-iftt$>
6^Dto£:iLfciOV-'7°£dWTWS£:ftTV'5o £ntts (f!lx.(±\
rai/xi? bC#rt%7 x —X&aimA3#fA)&if >7.—4fC*UA##&#tt%
m^mr  ̂mrgZo
3-f7^-i;tfflfif-^if) ODB &m'T-75'§SL-tt£-5o

-k >tt—V% — v f (Sensor Manager) : AUr^ 1- 7@@

fflfp*-fe>+I-7^-7 + ffe5o
JESS ?b"iS "C ?4c An 5 £ A A3^ § 5 A A A xfflS- < tt Windows! 95, gSWST'&So

Sffic^tAn^n. LArts 1 ^©ItS^T-iSE©^ 
/W7&$mdi#7&5 A^7#At*5. £nt*fbTx ^0©A7AAC
sns sgi citm^n&Z7% uNixmatmmsin t8A5A;Hx©@$*s fits©
ESCnv'T9ilv'r%5ILrv^kttV'A^V'o £nt:Aftl)l7©SMtlt, -k 
Vit-vA-'A-kfctSH-Lfco OSDs A/WXHfnCMfBLTU%;t##(#'< 
tt Windows SUC$ffl£-li\ i?7A7> h A^An^S-bAtt-vA—Av©^ >A 
— 7 x—X^SLTs A 7 h 7 —^aiiT-E—6xlCAJfflm>©A'$>l)o -k>tt—vA 
-v-k©Setts ^^'iry hXM'gAASA/WXA3##?§5Aia8$AnttJ:v\
( a 7 U7-?7CA5amRim^s av h x &$m-r s it sis© a 7 * -7 > x c i±
## A Sit'iEA3^) ?>)o

UI V A — A-k(UI Manager) : 3L—-tf > #— 7 x—X@#
UI(User Interface) 7 A — A k tts >A —7 x—X&—tg||Ii"|"€>„ i&

:x—If A >A-7 x—XCtts T"7 > 7 A - A k © WH VT Vs 3 T^A > £ - JES AE U 
3 *7cSE/S&fr 7 to© A > A k - k & 5 “7"A >77 rf-tf” S-aiB*Sff©fe 
to©A> -y U*%5o 7fs — yt^MtSflutts @+###IA7? 1 ok6&» A > 
A7-7x-7©An^nSC0RBA ^5AT> hkL'tmi'f 2>£k*#Ae>n5A3s 
A>A-7x-X&-K#@!A%7A-Ak&g< £k?s*SL<»UA>A-7 
x—7©g#s A7>7A —S^6s6©&Sa%7t:©@Im#&i@tt-CUg'o 

A@ffl'i§-(?tt, Windows+MFC(Microsoft Foundation Class Library)£ffii>"Ci> 
56$s JAVACTAHU Web 7‘7U7tf^$^ >A-7x-7 tA5£t%i#Abn5o
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tf-iyv#.—y(ViewManager) : 's*7—X %.—XUS
ti yy*-yyfi. fii77 y© 3 g^g#«ix. SH/S

gv W xC7"y yS o
$/TxS*(iaSUI v^-y-^i^/LStiS/Iib UI v*-y7*Sjl;tS'f yy 

-7x-xa> tflMC if© ct -5 X £H£T b> T *
so#m©@7R#fml^R©mssv>(±.

So $'J;tfc£, CRT SlI/tfetfxL^v^-'X-H;*, 1 -3 1 y©Xyy&^%
sy<- > Hf7i:UTS^t"So -€■ lt> h'XiiS/gyVHx&Sjtfcb^yy*- 
yx(SA16# fc !?>(</£ Ill 5fcSckt^S^zS? L\ S'ixpItiiSS'$!lL 
TiSS©xy >$:$7jx1"S** Lii&iy bxLr>v*—y-v©SS1"SW46 UI v 
s-yyim g+##$Iii-c l -0-2$,s,o 

b3.f7-7$-y-viim7Ti&ff9|!#l:^g%limir-x&, *x‘yxX hv*-y^ 
cg>tTS«ri:i?Sf#TSo ifa^T^-yttt, t7yi? bv*—yytSsR'f 
SBK?"—X©#&^SfSci:1:\ #©180717;*—vyx A
i:t) 5J6Bt'$>S=

g 7 > K 7 X — y* (Sound Manager) : V/fb n ifilfW.
&m^HSi:M#:#m&4As©7yy-yy MT^-y-v-e&So bayv^-yy# 

xyy&qm'fbf s©c#L-c y-yy bv^-yyttyy xcstiiTusWiiiS:
R#f So a"#©fii@<bM#^©IA#A%ig-e$, Dx -g7 > Rv^--y
T»t5flt ffiS©^M(=firE)S:fgSt"SAb-effsns= aSiif5S©S 
-i;-/•' / v f x b <) y X L/zStrfiJffl-rSo

Sg/W Xto t yy--y-VHX|B]#, iMtl-Ii Windows ^tiS 
#KM(6L6 6©#'$Uo ^-5 LfcHti^S-fex v h 7 —XISiitcBX:-

Sck©7 'J v H±*§iy

y— 71/ K 7 X—yX(WorldManager) :
7-;v #A@m© 1 y & D©m#r#l@A*m<

s.
um.^.f^(o^miW.\±±xry~)i Fv^-yttii^ti, tafiM^cftb-c-te 

y-g---7$-yi,fn6©-ky+*-—©iaa&s#rf So yy^xy h±. 
y—yi/ p-7$—y7tc*bx##atik#A##&##f scbK^So cti(±x xy 
/fry h©Mfr(^IAi^ 3 iy^#7n©@ggx.)mg(:#Atig©m#ri#lS&##^
#»uci:^B%i!^So fiEots ^i^.tt‘6#io xy-AjSHLTV'syy-f xy
b iy s#20 xy-AjffiHLrv'syy'i'yy
#A@@«@#Rimc#cTm#r^fTSo

y-7i/ Fv^-y^ii^©f$H±x sxy^xy b(:MLTUffiA^MC*
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(2) 'rnmm’smdb
-mzZ.mm:r—!?lit, ]M®fitB, RGBm, sst'tfs fiv#^®^#, x* 

7 3" 7ti$e&SUf7"0 A 5" 3 y'tm&iZgXffJ&BWcomPlr’EMgiiZo98Pg 
tcv >7‘V >7£ftSEt.:lf 7->7"7 7fciif(f#S7SiST-EiB& 
f?d#\ cn(i^<mti^ v>yu >^©EicjiLfc#iS-e$)D, EizRsnsT-'- 
7®*RD96#ialfSI*^#'Ct'%UCk#'$t''o IBiiH

tT\ f^J;Uf t£;i/®t§^, A#(f, A$ik B$®$>SE
g-cms^tt-rto, A#ifi;e, zm...
Sn*LTi'S =

#m»m##*®'#®Em®t#A(c(f, mtif, h;i/®,sss: afsic-rsis^ i 
P@^®K$tf2fgC*5o L^L%^6C®@AK(f, HVI/®pm& 2{g# f S#f£ 
®**siibfc^B-eife5t^x.J;7 (WEUf SIM-A^-Ei?* SAk cct-lilM

>-y-‘7 7 f 1!®1E'> A x V-7 a >£#7 3 >5"7X b&#x.Tt\S)o
$feS«®ffflS<b&frVN. Uk(0a@U7:-^&f$Glcf tKiSSMIL

T3"— 7 Sf7bj<ilhSf 0 6, ^-3 >#—;f> h &%I# L/T3"—7 -Srf^GicUTf ®$H<# 
JMSfflfglStbkTS/jAA AFIktoTaai^tl'S^l'o 

-f c-p^ggfgTIf, B*®aP$#im&&i%l/t3"—7®Ei£Art&#a^L, ±E® 
fiA&tAr Life 7s—7®jEQ(#it'£0I^iLTV'1 5» 

tiTKiSff®'H8SSKo^T®EjS$ff7o
&$%%3"—7®##ic(f, Object Design Inc.#® Object Store 11' 7 #7*7 

x7 bffi[6]7-'-A7^-7 6fflt'rV'5„*7*^31^ Mg|A)ffl7-'-^^-7iii£tb?±g 
&#ATti5#zt-C. t£S®'J l/ — yatlt-f-7^—7CJ±7<T;f 7*-7x7 Mg 
r&ifflT-p #7 A i ffl-r-afe So Aj-0^-A7 *s^-7*;b±c®ianjfl

#7®#$&#*tc@mf SPgCIf V ly-'>a#;v -t-'-^^-X®#^' 
iiLTV'SAA %#%, $>St\(f^<gB%3=—7#ia&##L-rfX C^A*#7A# 
if, *7"'7x7 HglSjF-^-X®#Uffl#fD$’<®7‘D77Ay-ir3"73"7± 
®flJlnlASfij G> #So

$tc, C®#7*iz JL 7 tx — $"<—7 {C^S-iftOfJjAT"'—7®fm$B&t&#i" S^3^(C
-ouTim^s. $i\ ##&. ^#mca-#Ts.
C®^-M(C#-j'tlT^aBon&##l/"CtXo *ISilif 3 >*■—*> k 3 >#'^'7 h 
;^7 — C®/t7 —Mf, #7’'7x7 btS'|6]7-D 75 j >7*fcf5t'
t s¥-i£ s 5 #r v n s t-'v f >x7->® im-c$)0,*#m^-7&m#i:mt\s

>-c$>So =&3>#--^> m, €®tt*tratse*etmmzh

f SEMiA^S%Sf-7#A?$)So f #f#®EiAlf, $ffl®7 7 U 7" h Sl§®<k 
7%6®&#&L, C#&fflt'TE)iEVTV>So SPt>, y-7^-7Cif C®77 U 
7" b SMUT*1#- eS E3"'- 7A^g & i: § ik £'g*T:M£:Jj-x.7\ ^®*t'X
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iBin-r^o &@am±x E*fssffis©e*x ftfectiffctft-f s
fflWfiit (f'Jxifx rlm£j $)SVNiix r$/f£A tc±XMS:£lnj *if) &£"© r®J 
®j ©BT'IBjiU S«CMLT'fe|BlD<x m^fg#m^©e^x $>sm&^XX- 

xu-c©it-c#Bmf s%&. ^Zs Mtiurfc c©ftfectx 
C.©x %/^\—A > fe & ^ 6 C^q!) bfefeln''ffl, ftfex >^—A > h■/\ffl4'^f’ VX &ISIlfe 
-rs (CWifc(:^Lt*#m^©t©-r&5). ;:©<£?ftSSTrtSIAbtzWMr 
—Xfr—X F^nffsSifflcfii/TV'X—X©fS'f’x HA-t' V 
d>$Sb gRui±*#B© h u—xv^;vg*fB&k'©$ito^5y—#'$-%• x.fe2fe^s 
?®»T\ ^©tMEBS: h U—X LTx XXUX’I'&llMibTb^x ##%(:%# 

&#6. c©xo> fx> Ficfctx ^7f7> h »> SEARS'fifcX r -fMMCSf* 
r-f'£SSt577 '7*'X>&^X^-;i/;Wflli£:h,T:h‘l)x ChtCJa-DTXXi’ 
y> h^tibg^bfcxyX;VSST-(g'S%##g©^-X*>'f# e>b2.£i:C.&S<> 

Sfcx c©t-"—X^<—xt;:ti:S)K©<^&l'>f\ fbfb©x >#<—$> fe©x#qf 
tg&fifex>;f<-*> h© VX h'fcf&SftUT^Dx&EXX^rx h^6©lgU^i± 
tj&bTx x#%#»t©©VX fe*ji/±it-5c t^'nJflT-afeSo

2.2.2.2.5. nmmx
g69(ci£iDTX->y hX-XA#^m&ElbS$#mX--/\#^6#gB^bSXX 

A A£^|J!bfe

mm^tz
77 -7 h*—A©#S&%j¥f 3^7LD'X-yv;6f5tilT'T;'ijffe-f 3 '>Xt-A£ 

i^fS bfe

##7^—X&\ ■€©fe$;K©SD#a66f):&^IR:&S'a bfc®S7?fSIA"X5r—X^—X 
&##„ 1 -D©^7u*;V7:-XS:^<ffl'>9La7:-i/3>tC-^b-ti-rglliagi5 

b-c##f x^-x^##-?@s

2.2.2.2.6. ##
IStm±x 7=-X##R(:lix ±8B©f±«l^foti-TBiR£XX VXhiTSegibT 

gg&^&fzoTbSo c©f$#(ix ^<©Ato^E^STI'afeSfetox A*5ffx 
—^©Pg^AWiX-*So Sfex m#©7=—X%c©#ai:^#bT##f S<g'g6 
A£^©T\ ^©fefeKlix ffM££g»Wtc^j|? bT«»?f 5M7PX7Af,M 

trafeS (titS/vx XoX'7A©P@fgli@©T@#?

&S©T?x c©®^fcti;B«©ffiSfb&:£flf"SSi*r'©EfMto&7Mfi:JW$?'e$>S)o 

-omtb -*Fx.bii-7cB«&x #m%%g;aicf9-#bXx mx©gfea&R#©g;a#t:

Jrt®bTx @Ab66©&##bt Dx S>SV'liifM*^©tt®DcS'JX MciiADtS

x—;vilt?afeSo c©*-e*/b%%##-c&Sx &*#%©;^X — > x 7 A x Xlc M
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LX tts %(D PVM tz <fc ? &%WiitLr V' 3o

2.2.2.2.7. ¥f* 1 1
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2.2.2.3. < mESAP5©%S5PSteSSF«E©98%

2.2.2.3.1. gift

m*Fmtz>o

2.2.2.3.2. B^Jt£'e©98%l*]S
9851 & 98% L fe.

2.2.2.3.3. *^J$CD98%I+E
EiaimpgcAt^A uu 

-As AA-XG:XX^feit8Sc©ElAPS©fT»j£^to'T$/:SU ^ffl^T-ADtWI 
m • mmmzmmsMzsfmT-g&imzrmtZo

2.2.2.3.4.
( 1) g5SUSj@lEA Ul/-ya>

A < ^ A-A s >%(#) A#m( a j\ A#$g ) c a o -c it ® b atix -s, 
AUl/-A3>^tMm ElAftTlirCAixTAM^^-febfcPg®, @© 
t£ A3' D A t -? © 41£ ISIi -f 5 AA © IMAT? $> 5 o 

(2) A 5 a A —A 3 >!□$© nj-jg-fh
A«gtc A O r ebilfc A 5 i A — A a A©0*& nj#fbf &l^©m#K(A 

V><o*#x6ii5o ■—3©Ai£(is MAK*©A 9 %ATE! A98 
S^SI'r 5 ^ -C'S) 5o APtUffl'?^* A A X A A t bTI£ o T iH'T *

CC?\ 4@S/Tir^Xfcltll'fc
b^b%#Ax ElAPS*5 

A o t ^ii ^ AT V' 5 K C (±s ^ b b A 5 b b X t (±g ft *
b. KAfeb rSbSAS • Vriv^i'Att£#eUfcA
iA nJIB^EDAPSlcTE®AP=8$S@iA3c k^eSAafe3 k #x fc„ A 
<]. A-As A#m&C©A9»Emm#-C*7Bf 
;v©Fffi*ffx-B-C$>AA= Sfe, P8^98-p©AmR© A a v 

to^illE© l Amkbtt##T$)&i:#A-Cb5o 
m##(:&(A3#jm'#E%E!AIStA;H:imb:m(:m^tmL EH APS A < 

a A —A a A • V X hp7ir’©l o’pafeSs Boston Dynamic -ft© DI-Guy 5 C

(3) E!AIS©#m
*S85g-eii, ElJIiS l*I C £ (A 3 A Pb=] © SSI t A DI-Guy bWAASAA A A V $ 

fflt'fco DI-Guy tA Boston Dynamic • lEgc LTA> D ., ^3 3 tti'tt
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mSM CESAr=g £ V r^ d- A T 3 c k k & 3 =
DI-Guy SUBSET(C/fx-fo

> 'Js'i'y M5lJt®S]®P, "E—->a >©^8Kx B#®l@##g^®@A^;D
title®!! iR

> ###PIr, ii$, IbfNItotitlB&y/t5 c kT-,
BJIE

> t4®J, 4##, mm, mto5aS®lgStttt^-7y-j'KA-5TSBtcSH
y'WSb

• 'J Afi^lS
> t-As A - =EA v AAA", S«®mav-^;vy]0#^.(Lebel of Detail), 

Ax A A^li/®;} A h d—;i/&kX J; D, #@(®EMAFg&Bg@f a
V t;dA d- A+$&#(%

> 'J7Jl/?'f AtS/WfiS^ftSAfe, J; Dd- AAAAy'f y&SMASqlie

• wkomttz-r^v F^-A-cfijffl^'njtg
> *IS%ytd:IRIXfflk, Windows

DI-Guy ii, C Vt&So f®#B%K, A#<, A
AXAAffAmAR, #A%t-AsAA-A, A •
t-'/3>i>y>frf,S:J0 m^®7i" X"A V ®#, DI-Guy 7^75 U£UAA 
Ifcr/'J A-Aa AA>E> API t-C'I'Jffl-rSo
Emm#m7®E@Aim®m#uALT, vaaaaa^ y -1-ptd-aa 

aaa-t y • pk»'$>?>= ##yi±, nili-fbisnA a5^ v—Aa A*s$tc*tu
TSS6fl<j6mA$BJtbyafe5o A®, A«IAsffoA;'>5iA-'>3>ytt, #300 
Afflif^y 5al/-f- LTi’D, ^WW'S^ACEfflAFdlCTBM'fbb-O^o 
0 2.2.2-17^0 2.2.2-18tc^iL^'ii, SGI k PC .

Emmmmi:#:## a m^EmAns® -A a uyu, i®®s 
AF=gh®iB5 fi$Asf#E>n, -< >$vt-^ y'temM-jimfoWUfiam-e&Zo *£, 
y a a a 7r ^ y • t— pay it 10 ips® is d *1 l y $> s=

107 —



2.2.2.4.
-xts8gcDng#e

2.2.2.4.1. gW

71mm# 2,A-7^-x##&M*#s

2.2.2.4.2.
4-¥6*5>0rfcm%£ U fc o

2.2.2.4.3.

t 7 — 7"T?Ht□,S$1"4"57""—j7^—-So

2.2.2.4.4.
( 1) ##7^—7

B917 5 a. 7-7 3 7©*tSib LTBTffi£;S;$l/£o tfeTEt?^^*5 
SB 7 5 J.U-V3 >©EtomA5ffx.5fetom7:-77-<-X 

7/F0 JFFv7—7 fc IMI L- Tf-i. A#111 AM:IjHyfFa©7—7 (AutoDesSys 
It Form•Zfflr-77BS)ipf,3>y<;-5'(;J;0VRil^ffllfTKA'-7£fMUfc =

(2) -I/-'FT-'-17
tr, SB###A 7, EA#x BASK 77 7 7- 

©&A 7 X A 7 A-7 x SOTIT^5, U ££3EiS"f2>fctoOJSSI7?77 a - 7 -f 7 K7 
©£A 7 X A 7 A-7£1MLfco (0 2.2.2-19^5,0 2.2.2-22##)

(3) bA7hHHA-7
*9!%$m©E|tSfSSSIi'r2>fcti)(c, i$©h'A*iiBA-7£fNtL;fe=

(4) ESAISA—7 

IAfco (0 2.2.2-23#,®)

SB 7 5 a 7 - 7 a 7 ffl A- 7 ^- X i; b X IF fig L tz A- 7 £ 3 A 3 i: JMT ©

• ®ttA-7 : IfeTlSA—7 (13,118 * >) 3 7)
• 7 7—77-7 : 7+v7- (8«»). 7 (4®SR #A# (l«l), BSAii

dii). esi. 7 3-7-0 17 (26as)
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ct-5 ###?&&.

2.2.2.4.7. %% 1 1
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• T^7 v 3 XDf^iJ (DI-GUY Character Type 6,7)

(#)

1~13 Tl'£
14 15

16 «tv$>
17 18 19 £> zS' L"C-S>
20 25 34

45 #< fc-eu'
40 41 42 43 &< @ic^srru'5>
46 47 48 49 $< '>LE

21 23 44 (t)
22 £ig<fr (fll) '.R-ttAH'
24 %.%*>■ (6)
26 5ig.fr (#) li^L'
27 (£) Itvl'
52 Mi)

50 51 ma $
30 Sigfr $

28 29 31 32
33 35 36 37
38 39 53 54
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9^6 (*)

1 ~12 iL-o
13 32 35

33 34 $< '>LSE
36 #< f

14 22 38 SKA- (E)
15 sat*- (£)
16 S%* (E) li-'f’L'

17 18 SBI* (E) TE#
19 20 SM* (E)
21 37 S%* (£)

27 28 StS* fc-fl'
29 30 S%* fc-H'

31 SiS* EUto£LT-$>
45 V3^>?
46 va^>^ ste* <E)

47 48 49 V3^>? (£)

23 24 25 26 S*g*
39

40 41 42
43 44
50 51
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2.2.2.5. ■ m&:T-$>£='l%7t7:-9*mGmm+ztm(DrA§&
2.2.2.5.1. gft

ymttzf'UVamiztiztzBigto

2.2.2.5.2. at^J$$TCDM%l*lS 
A> 5 Hr fe C ^ £ PISS b fc o

2 2.2.5.3.
es# © t -< r sti- £ (ses® i*j t km

”If!6C fSf£STtol)ig%£ff 9 c

2.2.2.5.4. iSfiMitt
(i) mcDummm

^mt LTtiu m ^©Pgffl@©0ftnt<fc5
j&iDrtttfMtcoi vrtiu A#$RlcZ D ^ F —y s f ©$»#(£%* f-
?iTS> S*i H: 1 T M :/<•:; <';R% it ,'i, lx >; I Lt< L X' ,t 0 < MltZ fz to
to WET'S) So M 2.2.2-241;: AttEto -> 5 j- V --> a > +>"-©> S*1T-4? "j 
h 9 — 9 £|8fl| LT £/FWE (Viewer) i;TSrF £ :ft 5 fc ©©SB)® £/Fi"o

<V$3.U—V3>"*t—/<> < Viewer PC> < Viewer ONYX >

=sei
. *

T

Smoker—£
%mib

/<7/-fsre
m#

m 2.2.2-24 j@r-*$^©fcto©«£$@

1X1 2.2.2-25o m 2.2.2-26C 
— *? coWi f /j<"f~o
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• fuE (x, y, z)

• 73 fH (u, V, w)

• 6 (red, green, blue)

• (duration)

• iij^ (velocity)

• (turbulence)

• (density)

• (dissipation)

• %Wi (expansion)

— CO 'nl^/jN't- o
- 7 7 71/& sample.wld (D 2 o

Node {

On 0

Type 3

Origin 0.0 0.0 0.0 1.0 # x,y,z,radius

Direction -10 0 # Direction x,y,z

Color 0.5 0.5 0.5 0.5 0.5 0.5# strat r,g,b,end r,g,b

Texture smoke_tex.rgba

Duration -1.0 # duration

Velocity 0 0 2.5 # turbulence,speed

Density 1.0 4.00 0.0 # density,dissipation,expansion

Objname boxO

{
On 0

Type 3

Origin 0.0 0.0 0.0 1.0 # x,y,z,radius

Direction -10 0 # Direction x,y,z

Color 0.5 0.5 0.5 0.5 0.5 0.5# strat r,g,b,end r,g,b

Texture smoke_tex.rgba

Duration -1.0 # duration

Velocity 0.0 2.5 # turbulence,speed

Density 1.0 4.00 0.0 # density dissipation, expansion

Objname boxl

}
• 7 7 T 7l/£ sample.scn
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2.90 -7.50000objpos boxO -17.00 

objscl boxO 1.0 1.0 1.0 

objpos boxl -27.00 2.90 -7.50000

objscl boxl 1.0 1.0 1.0

LM(D 2 fill 60 77^ )\/1? £> 7 4 7°U ^7 A (get_smoke_data 1) (I 0 IMT
60 smoke.dat £o

• ~7 T 4 )l/£r smoke.dat 6D[f)#
-17.00 2.90 -7.50 -1.00 0.00 0.00 0.50 0.50 0.50 -1.00 0.00 2.50 1.00

4.00 0.00

-27.00 2.90 -7.50 -1.00 0.00 0.00 0.50 0.50 0.50 -1.00 0.00 2.50 1.00

4.00 0.00

Viewer TkL Viewer
V -? V Performer2.2 pfuSmoke ^ j^.T60##^^^

• <SE/jV'\ ~7 7—^ <7)EtXAE;
• M.777 V v H 77—;i/
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(2)

iz&mwihXL, 0 2.2.2-27C
y 5 jl v - -> a > th-M'* 6 ^ "j YV — t £EEti LT S/jigltE

(Viewer) o

< v5.a.L/—vglvty"—/ "(> < Viewer PC> < Viewer ONYX>

0 2.2.2-27

3%^—^ti:(ftEki6Ec7My—i/7r'f;i/£-‘bt$fii<;S'*'iSo 30
y-y&fu/EVx cfi&Wg(:#D)gf##k L6.
• ••V(!i mivtzmmtz'f/-^7r7iu*s)gs$n-5

-17.00 1.0 -7.50

./data/fOO.rgb 

/data/f()l .rgb

Viewer i&T2—^7 ^cSE/niT £ /z#)twN ^—i>y T 4
5##^##L/=o

• d^/j; x v h i?—u

m 2.2.2-28^^^-fcD- g;^, m 2.2.2-29C
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2.2.2.5.7.
WT©¥fiU 0 4=l&®# D @ =t D, o

-f y — ^7t'f ;VKJ:SS/^li, ^cD-f^Tffl^ —U— WCd

- 'J—StcSM^flSo *'>77A7?ti7
64MB t?*5o SPSS 640x480 ©'f 7 -'7 7:'fiftl MB 1 #
Rgt 30#&2l^-f S£i:£#*3 t 2#dfeS 0W-n-7o-t5c tCftl.. 
fib(:AgBT#BK&#7Ff 66779^771 3c c
(DSSfll KITOSo

•€■ C 7? kfT^T- HU*^x h V—A 7—^ h LT Viewer izg8@lSin"4"•2jSii&f^S4"4- 
5„ Cffltl^ Htl'*HE7 n-;i/»s|S( 100MB & 6*© J; 7 icS^tc&oT ^ g#;\
— h'7:^4 X7*e>E^{ti-rfcto^ V— i± l ffcft (±I30$J7:'
i± 1 MB) C*6o ONYX h© Viewer 7?ti\ f ^771/7^4
7 7 7 7" 7 V (C 777 4l T l' 6 movieTexture 7 7 7 &fiIt) U, 17 7" jfii#7 — 7 &#

& parr&5. C®#^K77Mm#7-7 ^ L7TK, J7T©7 
7 —7-y P$7?$>6o
• mpegl

• mpeg2

• avi (MicroSoft ~X V V—A)

• mov (Quicktime3.0 i^±)
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2.2.3. tKSH3rfiCD7X - x -f FlffiM
5. a ly-'> a

its 111>izm,omm±, s^^-c-gs

tpmco -gpt#* %T###2/ 5 ^ b-
^'J/X^AtoUtgtcS^Lfco CC-Clix CAD^-f &
fWfsaatc, j;suu-^3>7o^7

IBtolsJtSS& VR±-eFFffl-rSfcto®m'>i-V*6{MUfco

2.2.3.1. mmmmwiwmm
;:tll, USatB^^iffcilB® nKffi^®>tJ't'ffli»lig3fl©#gi;’j$®l£ 

f$j rSfPStB^g|5rtJ|§3tSfi-5fcto®i¥ffi^s5®BAz:j tcoiN-m 3) t;il/ 
—'>3 >^$®S?S • Itfffi^STrgBxELfco

2.2.3.1.1. ®imi/~rLU-va>
i) ms

Tg%9 3#©^—v1c#WT& CAD Jr-t>(DW.f)&Mz£-D
• ixK®^'>5 j-U-'>3 >£^g,£ttfe#\ 4-it@C^V'T

(%#i) &?#i©^i42:b-r## 
£ffo£o mt^$^i/-i>3>(cj;SiKmfp6eg®m%&#mfsca?#gt 
tSPH^® 7 -y— tv? "j $ nJftti'f-S vXf A bfe (0 2.2.3-1) o

2) 2/5 J-ly-v3>*aiStKie* 
yVl/->3>ittfSS 2.2.3-ltV $g$sg| 2.2.3V 

0 2.2.3-3t^bfco
&£omcttv-rmm##*#

t^SCh/tP'tobiiTV'So ^@©^5 ^.b—b3>Kt3b<T6x C ft 6/tP'ttittK
toStirv'SSiSh&ofeo

TV'Sfcto, tft±l~2m bfMtLfeo cftJ: Ds iwaii^Mfca
0*®ilE§Sl$tt-eS*a8 5.34m/s #iH?.S-ft/fe = C 

fflSitt^ BS^raiDS^toft Sb*9 lOm/s ic^ab1'1,

f c-e, cti6®Ka*mkb?m@§g;^®##®mmi:
V^r-fetMthfeo cft?>©2/5^b — 2/3 VrgSCvbTiix ilt©lfegb

vr T-®ajmsipfiSc; 11 bn>
So
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cjtfxtxr**- cut
G.F.) 2%mCT&tbZ, (G.F.tta©^U@ffrma6*#2 UT, S»-ett2.0~2.5g
SffliMi'SCtW').

+ssZ:.<‘%^

‘ ^ ^ ^ m ®»a->5iU—>3> I
mum~-<D7-(-h'/\v'7

»«**#■ »*«©a*l

T-fX*y->3>]

0 2.2.3-1

2.2.3-1 $/5al/—>3 ><D0kft

4 m/s NNE (gS-JSl6]JUEil)

at### 500 aD^-HK 42 75S*
at#^tt tESSSLEJSWr

ll258tAi«t/ti
mfsatmmim $ 26 mug
g^SL^ifil 5.3m/s
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3) • wmisfe

'> 5. JL v —'> 3 bTTIB&f&SfU VR bfc^i&CDal
M4£$ofc (H 2.2.3-2) o

* 2.2.3-2 ‘>5alz—>3

®7S«B m#
VR ^kjf\'y Ts^r h. SPIDAR

mm# o a m <d 0l s t t£{® CD # 7^ & if
9o

®[6] o EScDiigT^^7 h;i/ (^ep)
CDSl/J^ffo o

o <$B®(4gT-*ffl5fi*bRyit'
-BlSlSbASdSEiaA^o

mo-sn
(«*)

o o P/i^CDjjzgTlSSCD^/P^rff
9o

a®attL©$Sk LTttltis VRS/Tv>XAA©ms ( h'-A, 7U'j3L>7*?'
n>tspidars) caa#&#mb-ca©#^&%m^^eD&t#Wb 

fcfr\ AbA>6s Mcttgimsttiti/fc.
$ ;<A y$il/-^a AfflitklSii 1 ~ 2 m ©A—# SlfffiT 5 fe*A 3 ?^7cA— 
©ti) •) til b^ff 9 7"D y 5 A (pread) £ftfi£bfco

a)
%* © aiMi@© BJtifb t- s ^ ^ 

ttsgLTV'So b»U
dc<v'o cc?i±, Aim^###§it5a©^#(^a#©*mm• #)&vr±t

—7 x—xi;± D VR ±©®KS,>*—^x;v—-TSEKs AWcouTtib ta^ 
-kL-c#±gi#$)6uKmtmi#?#7ALx te-Sic-ov'Ttts ttHShvr vr±k 

^th^b^miLtzo A#$:©a#
AESfctff^fco SSB^J-MTiC/p-to

(DA#
-> 5 j- U-'> s >e$£amT-$$bfcEISilT-C\ 

fc*© <£o Cfc&t>'< fr£Ev9Jl*y< 5*5£VA'S7A';Hf5s*£fflVvTJSIJbfc„ 
2.2.3-31A 2.2.3-A 0 2.2.3-scEf. 0

2.2.3-5tobTtt'>^o.b-'>3>^4Mli*bA¥#ajii(l~ 6.0 m/s)©HS 
ts f :h,6K*BT3 B#A#R8@j#©|g#, t.tz, &###©#
fiBS/S bfco
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0 ~~ 12.0 m/s
5### (yAj7-) ©|6]S Eik 6 45 8L 6 90)g

1,200

m 2.2.3-4 jSS?*i£



2.2.3.2.
2.2.3.2.1.
i) mm
mmm yffinr?i$b© s (£}?-&s tt^isttsts

< r* ^tF^AESybaiSttifffibrL—vyy t-v y©##&^#f ;t/©^ci

Ufc$I6(d;UTcDaDT'$>5o

ffl -OkltiE/titlotlSo
■ f#^#-m©Am#f s. Sts a^rni

-e&SkbdfSft/tPb. JS±CSJS^iL-SII5rt5j;

mT#Am##S/ $ ]. i/-f ISatStl. ±tkT
ffiMM%i$mt % z tZnjmtt Z z tCDfrU-ltte < s ZcDgffllzm&t Zfa&iSM 
&%@b. Ztilzftfct Z&ffiVl&WjO^lz'&iLT5:: k tc& 5 „ f©A*### 
Ab U %##©*#&aj#kfSA<^ly-^©
1iHSi1lbTV'5o m%£fotz <0 Cffli/^fAcDil, fflm£J-MT©J:dtc!S:£l/ 
fF86BtoTV>S =

[S«]
VR SH§i: LTtl&U f©#g2&6:

a"j t as
at#. E91©SH$. -DSrtig^tKm-eg&v^^A. %miB|##AD. isPiS/tP 6 ©

%t©. -> 5. i iy-t7C(itlII:EAVl/&fflV'fcASStttt^
-^a> (A*%mL ^mm). tt. ^ b-
-> a > A5® t) ]& S ti & o

[mm]
(@®$rex t-t-^©mm ©## 

*#©^©tt#x%f-^ k. r>A-1#(:j: DiR#f 5###©%# • #*# 
©tssttwttJ;5. K%±tm»asmv t7/\t7©#M: ^^^kbT. ®
m#mgH©am. @asm%ga©B#. ®Amm#©m##^#if6t%6.)
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% m: 3 u --f f 2.2.3-l:/j<fo

2 2 3 3. L/ fm&w

) Jtt! HI l ( All --- y10) f 1 ijlc
:: c T !± wmum. h th * its a L t:Am • SHOTS,

.fOT'Ctt, mj OT'>.^'tiH^=-,si;y^«isL!: : L't
A In] OT ‘it t? h :•: ' A SOT\l::$$l: ti

-41 faim
I5.H I-: l

'SS-M -.2,3-8 M 2.2.3-9tc.)rr,:

to :|t! h'ttrS.SHc
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13800 m2
3m

1KB 5m, 6m, 8m
¥1E5 ZM#
ZB tWF
Wl 2elm
^Sf*
BH^SEOI: Ii*«iSfllL

toikis, R^v^vS-
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3) ikViiuXlz k 6 & -5 5 a. l/ —v3 >:Tn±7 AfflUfg
3)-l

AA©#@±±3^ig©mm. < A#
c©A#±M±5##©o t, A#@#x A#©%#j#%ii# 

xh-rs^telitAs j-V-A3>cDA*{6k^Dx $/a i%®^S©S$liAi%©SJK 
£ $:£ b RJiaib -r 5 fe to C SS& tf IS A & 3 o

a) A#a##%
¥mw!kmtfrte&zwM(v&*iz&^T,®^wM(Dftipt 

Mti6tcESBx.P)ii5s ©ffiA3mHBM«ffl±±£U €%#m^|B|±M±K-af 
j$gT!tt£A"f 5. ©W4ffl#l/r DCD%EiSSi± A#@±6. A©A§

A0(m)tt&t, lilgr((i)li
ra-^AJjt .......(1)

A#K#AA&±±±?^4'±^#|0§PA'&#A$±%A^K;AL±U < #\ -A, 
¥ < #A A fc 5 8511^/3 T (f BJJSWEA g #"<:«#'❖&= Lfctfo
iA h' - A y a«(c & 3 k =# A e> n
-E>o
&5SA±«;tSS3ISmi,(sM;± w£i|L{uiSI8Sfe D©^M*(kg/mK q„

d©%se(kj/kg), D©%#m^(kw/
m ) bf i> b-.

h-q^iq .......(2)

?&&. XZX\ i£ALTV'< P]BAili©7lc*B5®#©SA^A16©EgE (»£SIS4>® 
±fl) & r(m), «®4>7t;i|ffl©t£Aj§J$6 v(m/s)k U ±13(D r IK t 
!k»mm&£v;:%mMm£fr(D^-3<D'T-xi<zfttfx%z<bti?>o

®±-X 1 :l/T j36fx ±±tcEx@S±®^As»V'tl-er 
( r < r 0, t < t b)

A©A§^ «SS-©ffl«A(nf)(d;
A =Jtr2 =n(vt)2 ...... (3)

mmm Q(m&
2,2Q = q A = M] v t (4)

(D±-X 2 : & A©%%«mrn(:mL±® 6f, ±±±S±g$±®^’±bTV>
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(r<r0, t >t b)

©k$, «gfi^©@«Att

A = tt[(v()2 - {v(f - tb )}2 ] = 2jw1tb f (- y j = 2jtv- 1 9ow'l

U A 2 9
(5)

Sts

Q = 2Mj1v2tb\l -'-^} = 2m>1q0w(. 1 gow
2 <?•

(- (6)

3 :lfe^©5feig«l44iffitiSbs r
= r 0,t > t b)

c©k#.

A =Jt[r„ ’ - M< - b, )K ] = ^

$ fcx 5Bl^jS6

rj - v2 t - q<,w
(7)

6 = <irV 2 .2V- t <?oM' (8)

b) /Y
J; D SM*tcM}£:h,£tiJSt$;9'xCMLTISIHd1 <3

5L?jit©?@(c X 56£E^$Sdro»fSffl$$fc -To UPSikmmEk 
*S^^i±SLmSt^^k#x.Ttt^„ J; *
©<t7&r:o®Sl|^#t52tAsH&CiI#?£tiTi©3o

(D , iglZik&CDft&tZvMfi
(D Pe§(to^^Mfel: MMtkfcMtgcDtffilzfrDs

yfYcT'J 1-AK : ?3%.!k&miiffl±®Kfe<D. t, 6

Cfflfcto. ^B$*;%©#&f PsS(to^^^Mli©7fe
i|fi-e$>3g!S*%,6d\ £ <£ n 6 ©S© 3ES©SSA5# x 6 ft 3 „
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rt±&< V>m$it?1bZ,tfi, Heskestad (iKfi©^ < ©SlSlfr-^ kmfllSI* SfeSS 
fl|T V' ?> o

Lf/D = 15.6N-,IS-1.02 ...... (9)

fc/S'b, Z>{±*M©Bfl(inK Mi 4 ff c£M©«l?MkJ/kgh /&####% 
SSl-^Sktk It,

AT = ) Q2
^pl(mc/YyjD5

(10)

X -¥ x b ii 5 $$&^EX & 5 o St A,if£Tffl«sf4C*f b 4 He/ z=3000kJ/kg X 
£>2>©X\ Cit&fflV'iatib

Lf =0.2362'5 -1.02D ......(ID

fc*5o c©*i%iSd(i66^figcdbit5*i%a^t?$)5o <t©,6£/yA9iS©A 
# ,65 J: D A § < & 5S^rittiu ^3«(±?lffC«oTlS*|pltWtttj£*s5o C© 
j;96A#(c#9 Al%©*f Z,^(m)g-3UXS Faeth bad; D*©=b"5&^B 
Stf^einti'5,,

Lr/d - O.sf/.^ -//)/£> }096 ......(12)

„-h5(]tcdoi''tr i/s Aiba c? (in)'t (fe § o
kliEffljtfr ?>, £S£B'> 3. j- V-y 3 >©A*(B*ctt>'sjmtKii*$-H-5filS:l§ 

#f 5o

3)-2 #$H£E'>3aV —ya>
A91gi*(±$W^ii,»v^tk#g-e«, fb^HtS^UfTU ABA^ibb^A^t

gi65ftv->ffi^*£ <ffiffl^nTV'5 *$, <s a© tz ot^stL
« b (i AW £ AT i' & o fc SE/y'E^ ?n,t TlltflUt
c©<kA&tki%£W5i: bT,Srfc(-7^-;v bxxbkffl lttt bXAAC J;oXl§

^yUk-^svfsit mm, ib^MS£mtcmrrx$, mtm#

a)
EEt4E#S#r^i££fflV'XU3o Navier-

Stokes SFii»b lit, «Sto@SX$>3 = SAXESIjSiiSflitii©^
y«SMfl = u)/c0l±/M<, ^nSiSVbLTSSfbbri'to "£&£>*>,

7 7 -^ £ - xm«2 itov'T P = /7,0) + ^(,) +...» if© cfc ? tcSEIg b, 1MT©jfito
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(DiEESHS
^ (0)

—— + div(p(0)v(0)) = 0 .......(1)
6f

0 = -gradp{0) ....... (2)

p(°)(dy +y(0) • gradv(0)) = -gradp{V) + Fr 2p(0)k + Ra V2Pr 1/2grada,(0).......(3)
dt

pW(?lll + v(o).gradTm)= Y~ldP' * -(RaPry'n 
dt y dt

divqm +^zi-Re'Ma1\q<l>"" + f (divv10’ )21 ...... (4)
Y

pm(t) = pmTm

f**’-
dxj dx: 3 6%, dx

,(°) _ -kgradT (0) (5)

EE'b, i$Svx EE^, SS7\ A (glAp/Po)v -

T„' AT1 -(gAp/p0/Z)"1'2CMvr«*7C-fbLT$)5o CCT'Arii#*tESlEs Oil

SfcjSIHSU p , t , £ iio(l) ©S@:®lli$SCCs p = p0p, k-k0k, ? = ,u0f>v0- —,
Po

k„ - —^—, c cc-T?ti£-£-i,f-oi:Lfeo!tettifcffil±o(«)'e
PoCp r-i

Ra_g(Ap±pf_Pr = -^Lrpr=\^p. co 
v0*0 *r„ V P

it(lK (4).

—— + vll)| ■ gradpm = —— + (RaPr)'12 divqm] .......(6)
d< p{ y dt

Navier-Stokes EE
xt:&0#iig*ELr<g©a»iS(p<ovo'),*s)<to5o *t:EE©a:(8)&#v\A pm"+1,2£ 
JR to 5 „ ^ ©E E £ S (7) CfR A L T (p< V0) r‘
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A t
= -gradp (1)1+1/2 (7)

Ap(1)n+1/2 =[div(p(0)v(0))- 9 ]/At (8)

2 tMWSs l##iA60 Adams-Bushforth

ydp(0) yp(0) f vndS =-------- ——f kgradT(0)ndS
Jasi (RnPr\l/2VJaa

(9)
A y (RaPr)llzV

3^#&60 Adams-Bushforth

third-order upwind biased scheme #60 4 F#60 

#3SMCO&^fbCc^fbT over/under-shoot tFM 

M:(±TVD

^:Z7:\ Ktlld:TVD 7 A-—Afr>§ positive scheme16 ]£;ff|
W <2 ^ (c 1/ /% o 

• Positive scheme 
i
W, + /x = 0, / = M1V, M > 0 .......(1)

^ b+1/2 b-1/2W + = 0 (2)dt 1 h

22T, iE@+^60&#a(±x ^(2)(D#M/.(0(:^LTbtT^]AT62a-C$)6o 
wi(^) (W,(U = 0,V/)-* w.(t) (w.(0^ OVr ^*0)

icN £ Mil t~ iUf £ i ^ o

b+1/2 = fi-^-h+mifi - fi-1)

w.(0 = 0, w;.(t) ^ 0, Vy * i (0 ^ 0

^z-1/2 >,+1/2 0
N-l/2

0i-i/2 = 3? (A 1/2 = 3

0J-1/2 — 3 , */ )ri-1/2 ^ 0 ,0 5 (j>i_i/2 ) 01+1/2 ^ ^
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(3)

r = ——^-,/i ’=0,i.e.,r=<0
1-1/2

fi-l ~ fi-2 

(j> «s 2r;_1/2 , /or any 5 > 0
.tl# slope-ratio 6o
scheme A

i + l/2

scheme B

^i + l/2 = fi +~K(ri+V2’ri + y2)Ui - ti-1)

, 1 1
K(r,s) = - + r —rs 

^ ^ 6 6

0(r,s) = max((), min(2r, min(d, min(— + r, max(K(r, s),K(r, s0)))))), A = 50 = 2
6

j; scheme B

b) SL'Vyft^TVl/

UTx k (SL^-x^V^) h £ (SLSt

, i —k = —uu 
2 * ‘

(1)

e = v di/
8% fix;

(2)

dpk dutpk d ( p, dk

dt
+

dx. dx.
+ Gs~ Gsl - Gs2 ~ Gs3 ~ P£ (3a)

dpe dui pe d ( pt de \ e z, x z, pc

dt
+

dx: dx, a. dx ,
+ Gl~j^(GS ~Gsl — Gs2 ~Gs3)~G2J~Y~.......(3k)
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Gs = Pt
I du: du, \

dXj dxi j

dU;

dXj

G*i = j pkD

q _ dP dP 
"3 p2 dxi dxi

dxi

tz1z U Mi,r,/9,p(±RSFB1¥iSi&Sn*"f So 

r *2
i“, = c,p —

e

t?mi>n%0 Tktx &EB56E&S 2.2.3-5K^-fo

(4)

22.3-5 mmfem

°k <7, C, C2 C3 C,

1.0 1.3 1.44 1.92 0.0 0.09

c) Ib^RliB

So tt$@ szmltf-enengcats$/&#*•&*,atrisit

#a -j£ pcujrijds st>'^*Siiu^©ji®43iet <k d $ Ds#R#m-j[pf,",dx

(^diffusion flux)©fn£, f£$m©t!ti»He©igSa^Jv,*W kSU < db'tt 

ii'S^iiSo

— fpG/V =-f^C«,z!;dX (5B6XoT$A1"-E.i6»toH)
dr> 7 ;

ij^pddV .......(1)

^(ix: Gauss(7)#^@a

142 —



(2)
dpC dujfC

dt dXj dx
+ pd

<6 o

(Fick^mu)

f>-d^ ........ (3)

&a(2)cftA?#, zzx-ttmi%m.D„

&46@kmmhUV\ -f&lZtt.T'sVfttftZtf, CC-CI±#^%&{R^LTV^o

ac ^ c
— +—j-—

dt dxj
<D ^ + d

ilx dx.
(4)

&JA {b^StStlHcDihliticSLTttA^S^ffSy 5 ^ V-A a > J: Df#6 
nfeA®l§$^6©thlSc&S#s<bf:Kt£;A4ij$ttP-lffc*kK^S»sS*4SS$j» 
A-f 5o m 2.2.3-6C,

m 2.2.3-6 fb#a&mgaw-#i

C+02=C02
mm C+02/2=C0
—lEtbWS C0+02/2=C02

H2+02/2=H20
1^9 S+02=S02

d) t;vAAd v VW91
?;i/f7D -y ^?£<bl±7 — /4—3 > t'a-HI/StSCiiSLfc

p& i o©7n y >? t u io4i®7D SA&
-<a gxgmm^&mutmmcjrb^ nm
$EcoSS£&k*©iSA'y< U -y btfSiSo

5tAK2o©7o -y ^®E^t>-ti-hLrittEfl-r5o

— 143 —



7D "J y 2

0 2.2.3-10 2*^T^g§ffl;/n'y'7#i!|

Z(DXo izMVrMM*7"p v 7 t^fjb, £$£
*&b&u%^6@$#&#A'CU < TiAA^/il/T^'o v &$>\ iiit^S
immam-coGfaG^c --&b&tmff & bt\ ##mm*© (AT, ait-*)
|6]Sbl+ei$fS*cD (AT, AT*) lulcSii ::)..T'Ki-ffUite b&bo
mmCMbTIT, fWtii r-iA/’/W r T >/ < A .'. c.P, bA®, .h«SfflJ2^T»IJK 1

cntcAO, T®flil®7"n y 7 &3fSI1~ StSTrC©^, 1: 
»5tffliJ®7T •yj'XSr^-Sh b, fS-£fflT©(Mlig!ic;7 A—A t:g?KT 5TMI& < ,S 
&)fSJ6©JSWAsffx.bo

h*(!l© 7 -7 , 'J 7 TffiflJ© -7 -7 y 7:/

0 2.2.3-11 A©% 0 #U

^fcgXcDfiJiSti:, c©T;t/T7"D 7 A&©#A(cT 0, U—&
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2.23-9 >> ^ J- U — '> 3 > £ Bfc 0 tf I

mmm%, kb, »
PH® • ttinti, KB, »

2. Aim, mm ESfiiie
filUiiij-croiHWiS*
-AASrotiB

MdcD'S^Alf U ti. H:A A w#^{T &# A A.

* fff ife© ®J $ (c o ia T l± At AW & & © fz (t 4 t& -5 o 1$ iS* ®j $ y? t o © T (±f& fc> & V' o
fPlhtt (Ad (c A -5

0}

Df^ntl'ftl'. Clio, ::'© L-; &
31' IAA l:: % M L A S A' © ^ - y ? ('PM©*©^ 3i§iL<A6ffli:-C') #AI 

SidcSm, f AA^"©A3
A to, AAfeCfS? i; bT&£,3
c$3/iA->A%3Ato7n A7Am%A#A%6©K&3. f,

L-CC©'d#W%6#D (^->y CoUTIi#:##
eiticES-rs^to^-rso
fimtetz^cDmmiitfcti&^bcDtt&o 

■ mMiiUrtz^wz^x-z^mt im #m©#$w±tc, Enro&smg
eg, % ^©i&SAsSSWT-iD 3o CfflCfcfcfcciiA-CtofAtoKVlyA&t' 
©#*#©#*&6%5&-e&5.
#©#m, (#m) &

t^;i/©#-ea#W»#m##&f 3 (fLffltt)o 
* c o ^ t (±i¥^©(ia ^ t jijut & 4 o
*ttinSu©S@3iSt£Siree5'fc©ki~3o
*##^A©AhA©#%
*#^m©Aa*##©m% d affiismmM-t-a* o>*#5=

*S6)£<r5ffl^iirv>5ZSgtS©iluS^&5JE»ED@(DAti5o

a) y Al/—>3> f-i£
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v %c a b m&. KAi+H-e

aJE-C$)5o %z.t\ *'> S x U-i/3 >r-(iXF^ ^FeS, 
h t brlE/t, ctiamyi-AAx^ MBStciK A

c a D##emAmm#&#aif a^m&mv^A.

AR8 a^FS, @mB# (A) ^gW-agSWlA^AAi^
hkvrESLAo aau (Dr-itts:
<A MAKAA#%#mff#(cj: DMKf a@fr(:(ifm#mm@%^ 
5ETSC t'fenJtl-eafeSc

• S« • 't?S : ¥@0.2m©«tt
• : SAtoK¥i$n? l.Om/s ( -Mfi&SSIStSCffl V^ 5> A,
T^5#ffm&KAb#A.
Ds amcac^tnj#.)

- m#M#Am : % 2000 A (c miTFUSmil-gr, MSSSB^AAP®
lt£ 0.25 A/m tt5t 0 2000 Ak%a.)

us#, ass, &#A, m 
n) tcA-sou fAfAm#m##c0-&api±m#%icgiAA*m< 
AA^x^ FSEELfe, mn®»iiEttfMSt(1.5 A/m-s)icobTtt, 
c nt s wi s jr a £ a & n o a „

V b-y 3 >m|g$6>a, !@®7lciS@©Si]SEA@( D ,

htbfco
cm

b) y^al/-y3>SS®fe

jSEv ^ x v-'> 3 y<o$£mt l;Xs ^jeESmSS'crkmffifl^ttiAt"a, cm 
*Bfll £ E^iR D SbA £ -ti: A-015:0 2.2.3-16, 0 2.2.3-17(:/Rf (CCTliAfm& 
iSAltTS/Txbfco ,ft^AAAAT"ii®^AF^(cA Oi^^ntbS 
^))o 0 2.2.3-i6ttSTWm—DmiA®m«s$±gii^e>iETabfe*mT-ag>ao 
S A, 0 2.2.3-17ia#^mm;^A-^m- g;&m^^#AM7:*ao 3SH#*s 
/HAS* 6m@m#mm#m&g(t, AA^^am^a a a c#mb-cua#?^
AA* a0 $ A, (tlPS5"P(±^ffm0JR{cJ: 5, $ Ao

—150 —



2.2 AMWW&lJ' b ©EifiEE-? © g
2.2.4.1. c Gmemern
2.2.4.1.1. g#

#;$ma+c t con-SKomm^mm-r a % k*©gm

#AKckoTI±B%####t#####14^X & x x bE — X 
?7 7-f x XXTigfjlU 5c^t CG £ LTCtvi>5:@(D6iV'ittS©afe5r-y—-> 
aXkbTitlEHlfcU X n tc <4 5 Sffffi 6 S j6d:iidj|gtc & o T § fc = bA^b%A^b,
JU'1.;;SJ4-S:tr CGjbl-Sdfcttnx hffl^t«fl±iU'o ...^fr^%©ix
&8fWtf;iib£T'f±, PSbEfcS4aA>b©iREbAp#Fffiibf§&iXo EXXb 4\#%g# 
%-cmi.KL 7- 1 |ih:'$i.::1;^i/ii-cFMto'%f>iK'; CG iHt£fdtt5xkX»E£!'lMiffi 
tsxkxb b-r,

CG mm©'%k%jfrbjc©t©(:.f'@%mm^7/^©mn^m#72&iT3 ixm-
*if %$%-<? tix eca-eeE^^-x;i/

v ^ t © mmmm & tzzt
tfnJtifc&So

2.2.4.1.2.
W4-;ST'Cs XW&T.H/d'VXAk Lt. i:[ffl ht:H4±.T5(4B A$Kt-&© y—*

4 4i&#t,bX, X;hb©y—A£ 6HM' A> b to 41 b, E©Hi#[4©14gA^b CG Hi 
#Ofri*(C(&@&#B/ixX XU » CG &T71/d
VXA&|144@b, ;ftS2'7 7^ 77X7-77f—>3>.l;l:ISU 414gl/fcr 

71/d' U XA**'#§(:#fi f b X kSrf^ELfco y —A©M4'KI±XX X©##7#i#A^ 
bf5£©fiSUi£Mi1-£ Tbi&Kffl U y-A©LlifiLhffl{4gk Uttt, 
fefeMM©lfiifMlX-©l<b£4Hb iSEt'©fctoCttii@r'ffl©S$IS$U. EfflpMtiA
X- ©44 £©fibM & fill 411" £ X k X' y - A © ISIS £ f r o T ia S o * X71/ d U X'A£43 

15-30 X 1/-AX©'4WRIJX©CG 6©^DtA^JfgXafe5Ck

2.2.4.1.3.
*ip@ttx Sfi #:$ $ X' tcH4g £ ft fe X 7V d V X A £ StH T 2> X k £ at H b A: = it, 

$&L/:^RickXA#%mig-c©%m^&%mf st%©*#%y;i/d vxA©i^ 
46Sir A X k l/fco mfiMKIi, y—AWfitiAi^ h X -7 ^r X Ale4ite L/T i) b A:
fftjjoA5'BJtEkfti>fe.», y - A A5 3 4?, b A> fifi 41 £ ft T & b $> £ lx tib hX y^bX'* 
(cy—A&M*y/k#i7^©^#k bt, 14 g A^iA# © y—A A5 3 fi b A4ti 41 £ ft & 
vASa(cjy(45®EbfejxE7iXX X©fl$r7Vd'U XAfflH446£a+[ibfco $fc, 
i£Se&illHlbk0aiM£njtE(eft5fctoteS>M2g£ftfcy-A£tin'T, xftb 
©y—ASib'SCtSbT, 6 4b 4 4b 3 4S©b'fftA>ffl&n"t!‘:£:ffllx-tlS!J7^XX
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XSitSfSXlVd V XAtc-DUTf&ltfSo

2.2.4.1.4. iSj$t6;fl

Camera coordinate system

c = Mw

World coordinate

system

M 2.2.4-1 SBv h V yXX

a+HlcEofex^d'VXASrlPlfgL, X'Xx^ ^ XX^-XXX-va >±t;
U Til/ d V X' A B to kbfc D ttfX X 5 A i; £6815 L fc „ $
t\ *x x&ts*a2.2.4-ic^i-o cc-e, w

h V ^XX M C©HS©
HfStt c=Mw

4" / g©x—w; = (wlx, wiy, wh, 1)T f ©XX V—X
ii-S:IA$ S, = ( S„, s,,,)1 Xtfo Xtii rT. iXtoXA'bXv.X* 5

"»llWi, + mi2W'i» + ">13^ + ">14 1

S; =
m^w- + m^w- + m„w- + m‘31 «

*21^«
‘32"^

m-,,w;._ + m22wiy + m^w... + m
33 ,viz

23^
m^w:„ + m^W;.. + W33W.., + m\ "‘3Vrix T '"32 rriy

(2)

fe/£ b-

/ m.

M =

m,
m21 /m22

/Me m32

/Mi
/Me

/Me

/Mj4

‘24

/M34

0 0 0 1

(3)

\ " ' /
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^12
'wi 0 -vV ml3

^2 0 -^2 mi4

^21

w„ 0 - W%22

0 W1 "^Wl m23

0 w2 -52>w2 "*24

m31

v0 W, "V^, "*32

"*33

^34 y

1:&6 ^(D%^A#^cc-e(±,
P, = (Pix'Piy'0’1)J (l = 1,2,3,4 ) <h iT-2) <h n (D <£. O l>- %£. •?> o

'Pi 0 ~SlrP["
P2 0 ~S2xP’2
Pi 0 -SixPi
P4 0 -54rp'4
0 Pi -JlyPi
0 p' -52>]p'2
0 Pi -SiyPi 
V Pi -S4,Pi,

mx = {m44nin.mMm2vmi4mnY
my -(/n34z7z1'2,m34m'2,m34m'27 ) m, =(%'«^"I34my'M34mw)r ’ m. “ 

jmx| = |my| = |m,| = 1 j mxxmy=mz
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2.2.4-1
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2.2.4- 171:f#6 4xfcEtq|5StftTOSM:-fig-fix #’4bX ix 5 = £©EHftL 
Xlftx GPS k 3$Mm-tz>»-C3+#IL/ft#*77|g0litgx %#X-X(:7ftXA*# 

S4xTi3bx C0 7 71 X©fctol:Eu'Si$C"¥4i6s4176 60 4:#^. 64x6.

2.2.4.2.6. ?mi1
i/X8+e#i4i:##BKE6ft©i:x ^m©xe 

i/Eimim4p6mmxmm@im&##E% ¥&&#!# i/^.g^cjytfsmmftmigT
C 49X X X1/ EH#^ & #blcE S ft © c x m#E ft X 7 im© m¥l#i%l*im & GPS ft 
3 #A@ft xftft ^ijttox 1# 64x-2,#M'?%IM#&#(:XX t/EH#^0#bK&ffft 
ofto Sfex GPS ft 3$am@t 7ft&mu6CkXx gj4IailTl:*5(4SHElM-^x
mTO*#KB##4xfti#Bmmaft&. f et*ssffe##©E#&imx
SfttoCx l#64xft#l;@m$Bftx HEBtSCMWIiJSS Lfctft$U*594* <4
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@0 3 *7cf j; CtojMtcJ; Dx Xx L
mn stt ®ommo&wt>@«t? §x $ 6#mms®,»®#

%M7##$B^6x cft6®4M^
Ji&l+SmhmE Lx j: O fe*SM£rx L
tzo

>+i-®at#im®m^A##mamK# L < coitaiES
&#iEf-56A®%a#''A#L%-3t < So ^ffliiESShltlix ####:&$&
@#A^L#BLx ^[SlffJ'-CS^LTSJoTLS^^W^BH^frSx g-*X 
®{4Ex ^#«mm&##LTx et >tKoamii##&#Ef sc ^x 6^so 
m^x X^ VJ: Df#6ftSHfx£ tt$® ISIMti £ ± if S c k 6 SSl? 6 S= X 
^ L7r$&IM®i85ESAx 6^E#(:t5ft if, ilHttf^6<kD 
t5CE-Cx <SEt$®rSL Hfx $ til$ & 8f# ft S <r k & k* A>X| * s ft „
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2.2.5.VFH*$H >^7x-7Si
2.2.5.1. tstteight>
2.2.5.1.1. get)

t ±imm t u
m#x b'g&Ltc xxx asphi- a „

2.2.5.1.2. Bf^Jt^"C(DBg%l*lS
<-> #f fe C Blfg £ L fe o

2.2.5.1.3. *^JtCDia%l+@

<0 MtJjM$k&7rHz XZtMmtZzt SSf nJE»*S1S
,jV>xXA£«3$-f3o

2.2.5.1.4.
xo t x &nt#@#a2 -o\z'Mf, ihsit't^®misffiii-effv\ Ad

5 /j?£/bsis'*i?n, xotx iscoiifSA$is$snT ua. 
L U VtMOftm I - ;A i f. iW ri'-J & fa .ft! I". 'M -V :. f < &Arf § S #\ W&tltlW I: T- 
<Sf!t'$&ui:V'7Pn]H£KfoTV'2> =

E©tl#:roa5S(ifm©{v:BtH'9i|©'9">X'J >XK&ijC =t oT'$<bT5 =

Case A World manaaer Haptic controller

Fi ngert rajectpry' "X Feature of 
the shape

1 #

Finger tra^cton^^^

Virtual object Finger
position

Feature of the shape 
(plane)

Case B --------------------a

,—#—

• : Finger position measured by Haptic controller 

© : Finger position received by World manager

m 2.2.51 miAti-xxuxym##

0 2.2.5-lffl A i; Bffljsix fittt#1Ul Xn-bx *sj8©f\rg 4 § Itm £ V > X U > X
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p.--(fcttiBibfc'i:)-©
h A4,"/t' e ii3o

K#<K b (DiM&izttm]£tiryom±mfr-&^o tt#^
17p-trX©+b>7"'J >7i#SiJ©BS'e$StcEffitft^S:®llrT#%u. 

C0R9@&%#f^f£Cfrfrofe*3R£iJ^©*!i*g-??!±&<, <£>5
{5if83Co tz A9iAs#9{*©aii!j£&#) 5 c k K#FI L, ^l:jg/j'x7"D-tx
@.7'Dtx©m#K*m&mw & commute 0 z.z.s-zax

Erevlflusjnethafil
______ World Manager

Manage virtual world
Find feature of the shapes
Positkm based spdate

Haptic controller___

Feature of shape Control force display 
i Get finger position

Finger position Give haptic sensation

P.r.Qlp.Q§fi1d..ni fi.th .o.d
World Manager

Manage virtual world
Find feature of the shapes 
Position based update

| =: Force integration 
I based update

Feature of shape Control force display 
Get finger position 

Finger position Give haptic sensation

Force integration

Haptic controller

over time

m 2.25-2

« T-s-ctt, /jSjSzfxT-p-tz 7
V'fco ti'ji l';A-c!i. /j^^7‘D-fe7(±s |H/i.'-t:XC) 1 HEtojm p-
—!f AsigSttt#CJux.Ac*S*^b***5(c»2.o € LT*«i©tltii£tttimii7-p
■txizmzx, s.
i±mT©mD

1. flt#1Hi7-D-b7: EEflt#©S«tSE65)<to5o
2. !SW@S7-p-bX: £ * mS/S 7" p -b 7 tc jl 5 „
3. *sjl7fx7"P-fe715SH$fg(S^>:
(a) mm©:mif
(b) p^u s&&&%%&z*
(c) V >7"&fr^U, SV;&$1-7ctoictg/Tx1-5©S:*to5„
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(d) -So
(e) f'So

5. ttfm$i7"p-bx:

2.2.5.1.5.
0 2.2.5-3ii'^1t*nfcE©t)#:CiSbS-x©jg$f-S©a$SELTVx?,o^** 

ittl^Wflr d -tz a fisgit@t o fcfgti: E c X-a o r ^ fg©&m##^©#A# 
(= 0 2.2.5-3 ±fflfl£) icS-p^rWmjSS^SE-rSfcto. XAAV AAR 
£|J fc <k ^ T fl £ ft fc © WT©i£S A$S & 6 o M* 'j-Vett, AiSfl/TAn-b A6**
#(= m 2.2.5-3 F©ffi*) site-rsfcto, x > m v > A»#j©m#a% s A ^

^(otzibs

Finger trajectory^.

Virtual object

Previous method 

position

The velocity is proportional to 
this length

Finger position 
Object position

proposed method 
position

• : Sampling timng of the 
world manager

The velocity is proportional to 
this area

0 2.2.5-3 tug^a i. 3#3£ftfctrt*©«is

2.2.5.1.6. %m
%$©##&!##©/:<#© AAAft-ChL 

An-fe Atf'A 1 ttMZttfBt5 b, ISiiltfWM b (lvrtSlgtt<k b 
ft-rso LfM/P—tf^6mmm#^©#$Bi±gfbL%u6©, p--- 
lifMcfc X § Cl i: #T* # * fro fe„

in n ^ P-—tf
©.em& iH5f t is
2.2.5.1.7. %1 1

a © a a a a §-jsS t frs n.
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2.2.5.2. fcld-5mtt|6]±^>SC0E^^%
2.2.5.2.1. B#

g^t-r^o

2.2.5.2.2.
t H% & D@% L fc,

2.2.5.2.3. *54$®P*l%ltiB
to B 3+ SJ 4> £/ S tl tSC £ V' T, ^©±t;\

4'£ < T* $ 5*p t"o fr£PM4bfco

2.2.5.2.4. mmK>%
$Sr$*f:feSET'lli%^ii£*StS/pvX^As SP IDARti5t£5fjiB3+

>^©P^C^tiT^34*©*Ccfc-?T&£*i<-r

i-+f*s4SS^rt£iij£[g5PfCtts *4 >^&)i<lto>Lfeb £©!§•&

■5ATU$^Aie>'C'$)5 =
c©fcto, {igataj^bj^^tPIli^iDa 5 Ds

fcB$l±^nt$)o£:]S.fSStti©7b"?£S:5g'X.fe= (El 2.2.5-4)

'y^ Pointer

,>'X

(To- ' Fulcrum

Pulley and Motor

Deformed String

HI 2.2.5-4 fcOltzhfo

zv/mtLx,
1,( i = 0,1,2,3 ) fcU Sfe, 4<4 ytfrtbX-t-t.XO^Z. li* tLtzt 
'(kA^xtzo
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li" = lj + r <5j

EStofitty ditl'S y Dx 6il±Bj(SVfcJE7-*-'V(cS'3< 6
©"£$>£„ hiC^ffl^-SCfcCcfcoTx
U6f

HEtCx -3-[<%%. ciittx 4H
>9£)$< @$E^*S- i:CJ;OTx immtfe-Ztt.if©ES-fiiASSIEStiS<p& 
MSt©T&So d©SSx ^-^-©IhIIsEA5' 242.8 (rpm) ©Jg^t^Tx E 

l/3|i)ttWxSC ttf'T'tfeo (0 2.2.5-5)

U(io*r
wooL

30.00L„

J-rpm

25.00i~
H Before Revision 

1 1 After Revision

20.00 j

I500U

150.00 “ 200XX) ~ ’ "”...* WX» rpm

2.25-5 {4g|

2.2.5.2.5. 5S%fiE$
imDbit t& D x atS*?S6tx.fc fc c 5E^©#Es c aA##g-C $

fz o

2.2.5.2.6. #$

fUlbfc/bb -©at^^'ffiCctoTHEt&glfSiI^^mii/T^'J;

5 fc#* So
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2.2.5.2.7. ¥-f% 1 1
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2.2.6.1. ##
SSilR© rESI95f|?filS8:£ill"X,)l/A:1i: —AVI/ • 7"R-tzAA— i^3 >yXrAj 

t, ^ASt*J#iPb-r<gffioDiPrfJ4^b'>^au-'>3>-rsfc»(c, asadk- 
A±©#;#AXAA&##bibK ^S0^-a->XtAI±, x, ISS^
3% AUtiffifflT § 5 a A ttSE U a

•Euf IPffTIltgbjL-vxAAA ygl^^v-T-eii, tiT©x^'.y^£}S£T^ 
Kf b b> A X x A © # H & It o fe o 

®,>AISre*'oSx^—XT©#:®IAiinJE'e$)?.Ab 
©AzAt^/SbA AAAAAt 7%&#%ki»ucb 
©at## (PCWS) lm#c##b%bck

@6Ab
©AX A S1S*f£ < f 5 A t
tAt©x ^ v A SfebiiSTSAX^A A bt> rAAEliWEllijlSlSBSS/fN 

vXrA : yi—V AAVRXA —A3 A (PVRS:Personal VR Station)j ©HH-ESrff 
ofco OAT A AStfattEitSWlSfS IBS/AA X A A § y t- V Alt V R X A - A 3 
Abl-5)

/1-VAtVRXr-AaAA b j_—7 A X A -f rffl5ff%l@#BC jb*AT.
g|5rtiE8t©SnS • ^7t7> i • 'I:.KA\ ^Am##AAAA©#m@iW(cm7ft 
f?%< At, A 7 tA-A&ttbT, |H]bE®,©SI5i1tSE6EftfeSpjTAt*BbA ^ 
a. A - A 3 A £ 5J 161 -f 5 A t £ @ W C PI % b tz o

2.2.6.2. AXAA|*1§
2.2.6.2.1. itl (X^-yA)

15 )i © A /\ '7 A S'J t 7 1 — V A )1/ V R A A — A 3 A © 1f fi£ 4 JibT fc /A A o 
®,AA$S(A*'oSX/<-XAffl*SI6$BJtgA$)-E.Ak

• 1 ~ 2 AH®WfclfcA $ 5 <fc A (cE3t bfc„
• E3£ib SUS^tTA ^ A^AA)tiS^ 2300mm, ##2.5m, #1?# 2.5m ©A 

—1ARTtE-^Etatt^ bfeo
• 0fl:E#©66»ff®X/<-x&EEb

Tzo

©SAMl/RA'f AAAAAt A%&#%Ai%bC b
• ioa/P Ax A A£2t}fcA D, 68, &8©%f#&##tA5C ACA D, 6

BJECbfco
• -i AA A A A X 7*t$tc-AViTi±, 8t##©oR^-e@&f 5.

©at## (PCt>WS) ##6*#b%ACb
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• mut’dS-XGAXJlSC-fS^ttcAD, fitis©
(ntscfs^') pc, wss-e&ijssjfldbfco

• S'AM*ll'>XXAi;|B]D3>51>'X£'T >^7(7f-fA:Mt5fc»t,
(PClfc-f3), £gffi (PC 2 at S) ©2SkC©2S 

©(8l1RS(®©Ib]M£ k 3 A to© P C (PC3tf5) & 1 ysTXr-fv
X#(: A %m(f ####& c A #nj#% P C (PC4ttl>) & l^©:t4^##: 
Lfco
@^#5#?5Ct

•$a a x u - > s ffl <x s x 11 a o, * w-mm 12 0 6©jm@& bji^k u
Ao

©'> X ^ A#fSlltffl SffiAfg < -r 5 X t
• (£*A©ftffl'>X^AC43iATfA, ETAT*- X'-©#ffl 36$s 4>[gs 

BgLAPXAAtA 1 0 0 0 J]wife7? #HgT! S ?> A X C & ^ „
• (BL, Mt53>r>'y(:<t0, #+##@#^3 >XPX$ijfA^^A$gC& 

(bfSffl-e, ^©®X>©SffltA±IB©i$fflC:tAE5toTV''&VA

2.2.6.2.2. AXAA##
PXXAStit&S 2.2.6-1 All] 2.2.6-ltC/pf o

$ 2.2.6-1 OXxA&#ggf %#gB©ft#

# s ft #
XX V— *# : AXxmm^ibXXXAvX ( F R P )

SM : fig 1. 8m«S
S@® : yil/^-Si (@%&f 5x&Z=toC:#%l##)

toSM-f® 7°D v i X X - : ffiXB v i XX — (D-ILA S-XGA
*ts) 2 ho xuxa, Ap >xa#mm©$g^k#c
AD, XX'J-X0CJSW

lL#:to^^l pf to^t^

a+m##W PC 4 o

f©# XX U->, £ $ X 3 fe to ©IM 7 P - A
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2.2.6.2.3. • P
fn • PRrSM£SE 2.2.6-2t7R-fo

m 2.2 6-2 • PR«ia

(^^nf h) ¥($1 l$6fl 1 6H~18 0 filOOOA

1 1^90 2 8 H~3 0 0 ftlOOA
7"-y -i h •> a —
((it)

h$»M)
T‘S£1 1$1 1MT40
W-bl 1 1 tf 1 2 0 1 4 0~ 1 6 0 S3 0 OA

2.2.6.2.4. 41kommz?

\mmwmnt, (KFEn^Emsrt?) an)
f : $5$) £*§A,T-fTV\ y^rAffltM •
Ct -So

©Srplgtgb^-v^yyv -FfclS-FfN #4-»VR3>^>v&m^Ls £@S 
p R L by x. t4;i;ic!t.!crJ'iii<1; • WStbSHoTV'< „
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2.3.

2.3.1.1. ^t-S-pSE^CDgfrtj

tIfc<0f&x.hAPsSt£/iEffl7 TSEt LTm^'BtoGivtV'So hx
ikUiXy^y b. gp$i#i#©3c©^^@7'o

i>x.z hSraurBtoenr^Ds hfc*v>r^t$/52i- rim mm
x ^ nm %#7r'i rtjii© 3 offlsstiEm^fTfon-cu5o 

eXim@7'o7x^ H:j3UTI±, ciie,©6/£K, gWfrSvT.
ta-?>^T^ r • 7’O'^X^ h^hbT 

#x.fcig^ riHiT’D^x^ h • E^U mm%(:
isffl-cts*f#m, c©^A©##©#$a^&# 

s 11 & t. ntz s*ti«©fijffljf;»©yxf a smst a t
Lfc»

2.3.1.2. #S£Il$ffi£©tt#;<kl*lS 
E-erSSE^K*ivT (is &ffl 5 o £ ife S*1#. t bftM£ ft o fc0

(Sffff^SliiMCf^to • i El %
V7 h r> x r MrnSli-fb© #x.Eiic-dv^t(is y>i—y^^Tffiyi&t'y'M-yfr 

(D^y)vif^L%^fix^i>o xmcoxy;i(D^z./j^u ex-u ki-7>^f 
E T#Krt^>^\©Bffl -Jliktl *«;,(•! LE:

t.tz, ki-?>7r-fr0§7Di;x7 h©me«?51tcov^ra9S&fiV\ 8-7" 
Dyx7 hril%6Bto'TV'';a'>7.r A©S;gfc#t4£B$il//:o xcDXvy^k b 
(D'MMlZ'St’-ttXs ©LMPIt:i> 7 rA ©pgJIlb. Hb©#X^SfM'tL
tzo

66A1:, *-A^-y7 br##f 6kx-r>7r^ 7->X?A3 
h7'7^y©i^%&mmaL, (D&ggnx-^ ti-7>^f^#,K 

Lfco
i± t x-■v > 7 y-i r ©pg^^ii t g-p@i©#t4 %mmt z k ibcoma 

JiBSiSSufeo

(D^D'E!? h©ggfg'>X^A©3>**—Mb
#7Dyx7 hWG©tS*S:f#Ts /Dyx7 h "el*!%4,©:7X72 A©3 *

> Hb&a^ato
(Dr^lFJ • n>*■—xf> hs#i^2E52>©#x.stc?&-x.rSiiLx
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®'s'y^'J^ hVf&m
¥(£1 1WH 2 2HI^>^y^ASPIllfco

4*-pm (sh4®) km^m#®##
#S@S:[H] hVSIiSfctoCs iifS^—^®imJUKXXtT'y^r- I'JgSCiSBSr- 
’> 1)'>'j ' x(S6!§) E4XBS®Miit4&)WfJrLfe =



2.3.2. a wmmt ■ m

(1)

t a.-■v > J. AV T(±s «!$■•‘f’Jiiti43<fcMt> 5 AfEgfflti*®La®s&5J1 
•rsct^ie'jtb'rv'Sfe^ Afm©+##mm&^mcm^x trii/SMtsc 
tftmmT'ti&o
Aim©##maAA;w;L m 2.3.2-1© a a

A*

0 2.3.2-1

AHg$rti$B®$I««k LTSxSbfctl^ MMt&AtiZ'§:Vmzm'Zs w®t\± 

Af
Rasmussen l-nLlStiFSIHb A So Rasmussen © A AV l © aSJ HjJ (±0

2.3.2-243Xirm 2.3.2-lK^Aa43D-?&5.

0 2.3.2-2 Rasmussen ©8S&IAX41''
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2.3.2-1 Rasmussen )\z(DW$

mm i/^b m

bails a iitorii EnmmMmm

IBE241T V'l,;v—5V4p6S#:6xICE 
5^StfSb6$z*5624il,ES®li

>
X2-; i/i/^;i/ mt:mm24L-cu6K#K jzo-cmm 

tevo < Eis®ii
sie$©eig, ^§@©m#

E4EE&L&vvb§fg®$I mm#si4, {##&##

Rasmussen ©^ AMCjoUTti:, A H5 ©ti1 lb 4 l”,m 1/ ^<51/ tc J; D 4®P@©PgJi'fb
4gjoTV'?,= swb-^;i/c*ij-5tfibt±. mmmumm#
SlfS^lf6411,0 KSfU^VS/hUTfTtoiLlo X
A;H/^;Hc43tt-Sfrlb(±, ®CBftjo24iTb5Mbfc(fcoTMibt^lFo < fflbt 
5611241, 6to=F©Eli;P$^©E^6$E‘,3Al>o SI4V^;vt J: D, A*24ifcti 
$fctx2-;vv--vi/4E"t, #@%WW6f4)4k ;i/—Ai±miSi''sb'i/fc§:lt 
i®24i5o Ifc, ;v—;i/l/^vi/4p6©tf$4, fSS^SSbtoA MS4
v^;vicS*i4?6Ao ;v—;vv^;i/C43(tl>fTlb(i, ,!BE24iTv>l;v—;v4p6

Sfflb^/62ft-StitSISMi156«24i, ,MS^C4o(4TSo
;v—;v V^Mc45bTti;, X^vlz^vvtCct: D##(M4b24t,A##4p6##4miSb, 
IlffiC J; bE £>^§^xX4yi56U ^x^©'Atf40So ;v—;i/

<imtiz, m®Te@ ufetmc4bN45,s*»tess$i4f¥? Eib-e* t), aifttg
m%»fflb^56#24i5o Xdr;vv^;v4)>6©tesics-5S, ^
XX©#1564fTV\ ^E4i 6 ©jUfilllJ? 434111L, 5I/-5I/1/^51/
5o

2) h^L—v>X A-I- Tklgto^EAMl/
ta-Y>/T-f AAXtAC, Rasmussen WT

©R3M46#&f 6.

a) AlalkvX^A©MA4c3#A5tA;i/4#BMA1,C
b) A'-^OS ft60O777h7?ftf®, vXAA©#fii($^4!Byv-r

c) St$ • SB IS • #m©#A4e6tA5l/'fb24%AS/XAA©##4&mf !Ck46
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(2) ha-7>^r-f
±8Bt?^lfesto(c, a.

• AF^t yXrAfflS^5:a§t £"EA;i/
• *st$ • • umo^tmmt^nxn'Os &-o^xAA©###m&8am-F

0) gg^AXAA©*fm:m©*m
1) S«J

fr^o Stitt F©ifiD-e&i>o

■««ni
®m&©m##a a jSeKHjiEtt 

fflftBfflymftm s c mt
lEttA'Ol'iTil-jtL/ro

(DS*Mk^©Sffl
3c©smK# («i^r^7, tst^AATb mm*?*7) mmomtir-offl 

%.mmm^e>c=&n*®*iiij©ffgm, tsmaJEt$^tc -? r na b
tzo

®ha-7>^r^ 7 • =1 >-fe 7" h ©Hj^fr b jlfe$&$;Sffl5Jt£ti
ta-V>^f-(7 • 3>-k7h (#©g]A^:#/##i:ia#l©^#/##^a# 

its ^) (vmtifrzmfcrmrjmvMttWMiMvjfim nmicoBal

£Mj CiffflJ^CMiWloSW/ip) t, ^©*»to*E&$x5gE$ipan^ y-y
b j.—aa r-en*^nss^K#jc-Dv>-riiSb

ft o

®mzttt&7¥-)i -i?y'sY
§7oyi? F@©@&#@bA6 bwAbtt. 7v'Jjl>7 V £MbTfr b < 7

l.ct?l:ftofcCJ:toMt8ilbfeo

/%' [-4

a& #%b4gf#i2: LT^ b.&>tz.o
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2) .7|in

'jyxm^tc,
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• CSLI Dr.Doug Danforth - Project Sage
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• CSLI Prof. Stanley Peters - Computational Semantics Laboratory
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4.1.2.3. AAAI98
1998/7/28-—1998/7/30 15th National Conference on Artificial Intelligence 

(AAAI98) Monona Terrace,Madison,Wisconsin,USA
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4.1.2.4. MIT, Media Labo.
1998/7/31 The Media Laboratory, Massachusetts Institute of Technology
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• Electronic Ink and Electronic Paper - Prof.Joseph Jacobson
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•Affective Color - Dr.Walter Bender
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• Object-Based Media - Dr.Stefan Agamanolis
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•Video Characterization - Dr.Giri Iyengar
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• Bayesian Modeling of Video Editing and Structuring - Dr.Nuno Vasconcelos 
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• Bodychat - Dr.Hannes Vilhjalmsson
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• Tangible Media - Dr.Paul Yarrin
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• Texture Image DB Retrieval - Prof.Rosalind W. Picard 
-#©A©#©A#1,'M btztK Pi ft© • j'^-xroE'^ttSSfrjoiirv'*^ b b 

3 7l"l(±ti«Mf#5Ct#tmoL SAfT&AAU +,#R©AA&K^5. 
7te i:. M ISIS A A;i/©fijl'% £ £ tiA £ fb A A A A A ltStt3o Tl'S:lA©bt0 
xIA 5 <b R5] ic fM b fc bit A £ 1E1M- b A Y> J; b b © A i: & © A\ $ 3 (YU 3 & if* b $] 
YtU ffi A © sji] j'i A $, 5 A 7 A A A ## i% 7 M rS frbfcbo

ffi buAA.4A©6T Ab ftilAAIl!]© AY 3 > fci:J;b
Abtz*), #;;iiiijAiy.o'fibA Y, (H I ©miA. P3T-7©+t>A

;t3b\ ASiYjCttfbimtCjiH<, 3A©liii(±fuJ*Y± ttUSAB^e^oAo

• Graphical Annotation - Dr.Henry Lieberman
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• Visual Recognition of Human Movements - Dr.Yuri Ivanov
-toBi^^HSrotoScD^^uizdr—SffiSUBS® j;-5 J; DI6

§&ifnyj& 2ix/ex-x k vrffltii-r5= k
t- u imh t z--u&ftcisw-f s t ^

#@X-X&--SSftX#itfcfSfflifi -mzfcif&t&t’ti&o
• @3X b?-mMt-gZ>t!g.t>ti?>o

Xxxx^-t: hje t «i t>n & „ mmv 7 x > ximomm#
?,sai!; btlijffl liJtifcStotiSo

< oA4cX>7"l/ —
AtCTA'X-SlltPLTV'fec 6MMI$:££nfcSb§®&A>X1al;TmX\ HMI 
®y 5 x—xx > Htiji^h*ix&n^rv''?l=

4.1.2.5. Delft Univ.
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4.1.2.6. VISUAL99
VTSUAL99 m 3 [Hi Wiftt#$B#S#sUPg^li (Third Int. Conf. on Visual Info. 
Systems)
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• Query processing and optimization for pictorial query trees 
by Aya Softer at Technion City, Israel
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• Error tolerant database for structured images 
by AFerro at Universita de Catania, Italy
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• Assessment of effectiveness of content based image retrieval systems 
by Alexander Dimai at Swiss Federal Institute of Technology, Zurich
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A Video-based Surveillance System with Content-based Retrieval Capabilities 
for Railway Transport Application 

E. Stringa, University of Genoa
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Vehicle Detection under Day and Night Illumination 
R.Cucchiara, University of Modena
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4.1.2.8. GI99
Graphic Interface ’99, Queen’s University, Kingston, Ontario, Canada

• Composeable controllers for physically-based character animation
(Petros Faloutsos and Michaiel van de Panne, Univ. of Toronto)

tb D T (Ft ffl 8W £ 3Bi$ 15£S i)$$> 5 „ Mx.KAim©#ft&dBmf 6 a
ft: a 9..: < Sjft V -t h -e.f i W * /, Bj, A=z'% > % % , f ti r, <•;) „. | ,.J. 5 :( |bJ t* dfit'J t it to
5 tz

•An illustration technique using intersections and skeltons
(Oliver Deussen et al, Otto-von-Guericke Univ. of Magdeburg)
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• An Evaluation of Display Lag Effects in Real-World Task Using
Video see-Through HMD (Haruo Takemura et al, Unv. of Toronto) 
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4.1.2.9. ICMCS99
ICMCS99 International Conference on Multimedia Computing and Systems 
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• PISARO:Perceptual Colour and Texture Queries using Stackble Mosaics
by M.Seabom at Brunei Univ. ,UK
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• Matching and Retrieval based on the Vocabulary and Grammar of color 
Patterns
by A. Mojislovic at Bell Laboratories, USA
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• Integrating Image Matching and Classification Multimedia Retrieval on 
the Web
by K. Hirata at C&C Research Laboratory, USA
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• Multimodal Integration in the MUESLI Project 
by G. E. Churcher at BT Laboratories, UK
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4.1.2.10. ISD99
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l#Uf : Radisson Eastland Hotel, Portland, Maine, USA
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Integrating GIS and Imagery through XML-Based Information Mediation 
Amarnath Gupta, UC SanDiego and SanDiego State University, USA 

XML £ /h L T iilS^ A $ V ^ fc ,@i & 3 V ^Ul/© ^ 3i 'J - (c*fS L fe 
tiMfo

^ 31') - £ g jjl ¥ itt5® IS 7" P 9 A A S ^©1+ ft 7‘ D A A (Mediator) **
ti®©it’fiA SanDiego A,!Ffr G URBANCHANGE tl^y^rA Si:©
c a%©-c Pis^ttEA s „

Computational Models for Assessing Geometric and Semantic Similarity 
Max Egenhofer, University of Maine, USA
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On Ontology in Image Analysis 
Thomas Bittner, TU Vienna, Austria
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Digital Map Comparison using Spatial Reasoning 
Anusha Malwatte, UNSW, Australia
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4.1.2.11. CICST99
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Integration of Multiple Features Using Back Propagation Neural Networks for 
Segmentation of Image Sequences
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Jinsang Kim, Electrical Engineering Department, Colorado State University
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An Image Matching Approach to Tropical Cyclone Pattern Recognition 
J.You, School of Computing and Information Technology, Griffith University, 
Australia
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4.1.2.12.CSCC99
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Hfir : OTE Telecommunications Organization, Athens, Greece
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What a neural net needs to know about emotion words.
R Cowie, Department of Mathematics, King's College, London, UK 
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MSS*
Review of existing techniques for human emotion understanding.
Report for TMR Physta project Research contract FMRX-CT97-0098 (DG12- 
BDCN)

Plutchik, R. The psychology and biology of emotion.
Harper Collins, New York P.58, 1994

Lazarus, R.S. Emotion and adaptation.
Oxford University Press. New York, 1991

Oatley, K & Jenkins, J. Understanding Emotions 
BlackweR, Oxford: 1996

4.1.2.13. IEEE MSP99 
Multimedia Signal Processing 99

SR : 99 ip 9 H 13 H-15 B 
tMPfi ■ Marienlyst Hotel .Denmark 
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Content Based Image Retrieval of Coats of Arms 
Christian Breiteneder (1), Horst Eidenberger (2)
(1) Institute for Applied Computer Science and Information Systems, 
University of Vienna, (2) Ministry of Science and Transport, Austrian 
Libraries Network, Vienna, Austria

IBMQBIC(D±t: CGI

A Multi-Feature Description Scheme for Image and Video Database Retrieval 
Jens-Rainer Ohm, F. Bunjamin, W. Liebsch, B. Makai, K.
Heinrich Hertz Institute for Communications Technology, Image Processing 
Department, Berlin, Germany

Pattern Colour Separable Image Coding for Content based Indexing 
Guoping Qiu
School of Computing & Maths, University of Derby, United Kingdom

am,

Uft%U'o

A Visual Interactive Environment for Image Retrieval by Subjective Parameters 
Nadia Bianchi Berthouze (1), Luc Berthouze (1), Toshikazu Kato (1,2)
(1) Intelligent Systems Division, Electrotechnical Laboratories, Tsukuba;

(2) Dept. Indus, and Syst. Engin., Chuo University, Tokyo, Japan

4.1.2.14.ICCV99

[m : 99 ^ 9 U 22 H-25 U(ICCV99)
»p/f : ICCV99 ## CORFU HOLDAY PALACE HOTEL, CORFU, GREECE
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■ Bayesian Fusion of Color and Texture Segmentations 
Roberto Manduchi (California Institute of Technology)
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-> mABAt'-o AA©%E8'JA5A&©##1:%5

■ Texture Based Image Retrieval Without Segmentation 
Yossi Rubner, Carlo Tomasi (Stanford University)
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■ Backpack: Detection of People Carrying Objects Using Silhouettes 
Ismail Horitaouglu, Ross Cutler, David Horwood, Larry Davis 
(Computer Vision Laboratory, University of Maryland)
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■ IEEE VR99
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15 0—17 0 (i General Sessions (Exhibits &##)
: ti-X h >>

fiS : IEEE VR99 KVRCMf ¥K-SH(SStt5o

ttlSHWCffibftfeo
±!*%SSS7>'ESI@iIitiVF©® 17? Si 2>o 
Keynote Speaker: Frederick Brooks, University of North Calolina 

rWhat’s real about virtual reality ?j 
Invited Speaker: Linda Jacobson, Silicon Graphics,Inc. 

rI have seen the futurej
Felicio Vanderli, Universidade Federal de Sao Carlos.

rCOEBA Platform as Support for Distuributed Virtual Environment 
Sankar Jayaram, Washington State University 

rA Virtual Assembly Design Environment 
Won Sook Lee, University of Geneva

rCloning and Aging in a VR Familyj 
Ronald Asuma, HRL Laboratory

rA Motion-Stabilized Outdoor Augmented Reality Systemj
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776 il: Simon Hayhurst (0NYX2 Appl led Engineer), Tad Kojimna(Briefing Manager)
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