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Abstract

In this study, I constructed and evaluated a place of group discussion in the lecture using
Table Top Interface. First, I constructed some sets of system for supporting group discussions.
Then, I researched which sets of system are useful for supporting group discussion when I
tried to use these systems in our laboratory’s seminar. Finally, I evaluated a value of
supporting group discussion in classes with evaluation forms and interviews for students and
a lecturer. In addition, I analyzed conversations in some lectures quantitatively and

qualitatively.



The system can construct some places of group discussion from a piece of System structure
chart *' using Table Top Interface. This study constructed Dual TTI Space and Quad TTI
Space and Remote TTI Space.

Dual TTI Space is the place that can conduct a group discussion with setting two racks of
Table Top Interface confronting each other.

Quad TTI Space is the place that can conduct a group discussion with setting four racks of
Table Top Interface confronting each other.

Remote TTI Space is the place that can conduct a group discussion if there are the WEB

camera and microphone and PC and the environment of internet from the remote ground.

System configuration
Table Top Interface(TTI) : Table Top Interface is able to be used some racks, regardless of
screen size. It controlled by Windows.
Virtual Network Computing(VNC) : Remote support free software. Share display
keyboard and mouse in real time.
ConferenceXP Server and Client : Using hardware support for Windows PC. It’s possible
to remote conference to connect some Web camera. We can participate in the conference if

only install clients and broadband-environment.
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Remote TTI Space

Data Flow
VNC
""""" ConferenceXP
Webcameral Webcamera2
i Dual TTI Space i
i Table Top Table Top / i
i Interface Interface i
| : |
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Webcamera3 | \ 0+ i _______________ » ConferenceXP
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fmm————

--»  PC3*
Remote PC

*Install ConferenceXP Client and VNC

*1. System structure chart

1il



Preliminary examination Dual TTI Space and Remote TTI Space

We actually did preliminary experiment in the laboratory using the Dual TTI Space and
Remote TTI Space according to above system Dual TTI Space spent about 2 hours at the
laboratory seminar and about 5 hours at the group seminar introduced to this system in the
general form of seminar. Remote TTI Space spent about an hour to move laboratory seminar
teachers to another room under the assumption that teachers are in remote place. The

following comments for this system are what we can get through this experiment.

Dual TTI Space
It’s close to the information.
We can have a close affinity with people.

It’s easy to take the floor.

Tired the eyes. (Using time is one hour)

It’s better to react to multi mouse.

Remote TTI Space

Comments of people in Dual TTI Space
Felt as if | telephoned with someone in case of remote.
[ felt somewhat out of place.
It’s seemed to be a few comments.

Difficult to understand other’s emotions.

Comments of people out Dual TTI Space
Problem is echo and noise.(Bad sound)
It’s not enough to communication with only images.
Difficult to participate in conversation.
Like a TV, it’s not easy if there are specialty cameramen.

It’s better in case that it’s enable to go the field.
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Consideration

Therefore, Dual TTI Space can be used to support discussion from the comments gotten in
this examination if it use when we do a seminar form of discussion in the lecture about an
hour. Remote TTI Space doesn’t use because it has much problems to solve.
Evaluation of Dual TTI Space

Dual TTI Space is used for 2007 years’ Representation of knowledge that is real lecture of
these studies and evaluated. Raising the way of evaluation and content in the lecture that are

used for this examination following.

Using Lecture : Representation of knowledge
The number of times : 15 times
Explanation by lecture : Between once and twice
Conclusion : 15 times
Lecture period : 90 minutes
Content of between 3 times and 14 times : Through a part of the Augustin Berque: Cultural
space in Japan, Chikuma-bunko, in 1994, students who were given their turn beforehand,
summarize and give out at the presentation. After this presentation, we discuss with
teachers using that presentation.(Presentation time is 45 minutes/Discussion time is 45
minutes)

Members : Japanese boys 4 , Chinese boys 2 , Chinese girls 2

Evaluation method
Evaluation Criteria : Evaluate whether the speaking at the discussion by using the system
is easy or not.
Evaluation period : Between 11 times and 13 times(total 3 times)
Used time : Discussions only(about time is 45 minutes)
Method of evaluation : After the evaluation, we interviewed for the students and teachers,
and do a survey for the students. Also, we wrote in when occurred to some conversations

in the discussion.



Result
Through the research of interview, we found that it’s easy to converse each other.
Written date makes the time of speaking increase, and makes the count of wards equal.

Cutting the time of silence.

Evaluation of Quad TTI Space

Quad TTI Space is used for 2008 years’ Representation of knowledge that is real lecture of
these studies and evaluated. It is the same except for the structure of people who takes the
lecture. That is organized of two Japanese men and seven Chinese women. The way of

evaluation was interview and survey.

Result
Some opinion is that it is easy to speak to other people because it is near to other people,
others are it is difficult to speak to other people because it is too near.
Teachers say that it is worse to share it than share Dual TTI Space.

Teachers say that it is better Dual TTI Space than Quad TTI Space.

Conclusion
According to preliminary experiment, in the case of aiming to support group discussion
using Table Top Interface, compare Dual TTI Space to Remote TTI Space, Dual TTI
Space is more effective.
Remote TTI Space makes echo and noise problem bigger and there are many problems
such as no place where cameras put and cannot use remote cameras.
It is easier to speak to other people in Dual TTI Space than to do so in Quad TTI Space.
From the result of evaluating Dual TTI Space, it is effective to support group discussion in

the lecture.
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Future Prospect
The most serious problems that are echo and noise problems in Remote TTI Space will be
solved because of the advance of a microphone and speaker technology.
Dual TTI Space can be used for other means except for supporting group discussion
through the development of the software suited to this place.
It is better to distance each person by making up about four person when it uses Quad TTI

Space.
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HDD:320GB

NIC:1Gbps

® ~ At 2—H—% MASTERPIECE V920X2

YV V. V V V VY VY V

OS: Microsoft Windows XP Pro SP3

CPU: Intel Core2 Extreme QX6850(2*4MB L2 & v » + = /3GHz)
Motherboard:NVIDIA nForce™680i- LT(SLI %fiis)*3
Memory:3GB(1024MB*2+512MB*2)

Video Card1: NVIDIA GeForce 8800GTX PCI-Ex16/GDDR3 768MB
Video Card2: NVIDIA GeForce 8800GTX PCI-Ex16/GDDR3 768MB
HDD:500GB

NIC:1Gbps

*3 QLI 1%, VideoCard Z# _HfFEA LT 77 4 w7 1izm LS5 TH 5,

72



VAT DERBEEX

Quad TTI Space IFEARMIC 3.2 Hi TR/ A7 MERMEEH N OHEETE DD
DTHD, LTFDL S ITHERRT 5 &/ Dual TTI Space(3.3 fix M) HELE TE
%o F£72. WEB 7 25 L~ A 7 %#HET X Remote TTI Space(3.4 HizZH)IZ
%,

Data Flow
—— HEmEHAN
——————————— VNC
TTI-1 TTI-2
st PCl [~ #sm# | PC2 |-~
| WA §
i U N—F i
| | | |
| .
| TTI-3 TTI-4 §
A 2707 J S— PC4 |[------ |

43:Quad TTI Space &t & X

73



6.2 ¥ AT LAl

KA TTI(45 A > F)% 2 B H L7- Dual TTI Space(3.3 &% %) L Quad TTI
Space DZERZRET H7-DIZ 2008 FEEOMFBEHIHIC CGRHiZ B 278 5, iR
BAROBBARIL200T R EEDLLT | THEDHREDL>TWVD, ZilEITI AN(BR
NFE2NEFHEANLET N)THD,

Al 5 #1%. Dual TTI Space & Quad TTI Space DZEREZ R H7-DIZHIE LR L
T — FREG3E AR LA A 2 —HEGAEBR A B o7, (35 23)

Flo, VAT LAEERALRWREEO I NN—TF 0 A v g i, HEA ) —
TV T =2 a VOB EMRBE L CINVN—TTFT 4 A arE2 Bl VAT
LEFERLIEEEO 7 V—T75 ¢ A0 >3 3 i, Quad TTI Space ZfEH L T, 7L ¥
VT arOERE TTL I LHE LTI V—T T 4o Ay vara2B8Ih5, (X
44)

% 23:Quad TTI Space DEEAM /2=

REOfli X R | IA—TT 4 AB v g VEEOIR (K45 4y)
AT LA | 2008 4 11 A 20 H,27 H,12 A 1 B (§+ 3 [8])
*f % F | ZHEFEINBRAFZE2 NHFEAFETN)
BT o4 R OE | EBEITAICLVETARESIA TS
fif 2 2 5 A | Quad TTI Space (X 44)

ffi H Y 7 K |Microsoft PowerPoint Ver. 2000

- ; )7 v or— MRt (Z#EE D)
M T B o s (SR L HE)

T RT b R
44:3@ % & Quad TTI Space i FEf

74



6.3 T — MEFRRLEEE

Quad TTI Space Z HFEEHMCTCIEMHEA L T b o7edb L GEXR 13EIEK TR)
2. ZEE 9 NCT o — FARETER 12 2R EZEA L TRALTE B2, T
F—RRETIE, EIZ TBIBBERLERNTEEDR LT ol IZEBT 5,

SENIZBEMED B ARNFEE2 NERFETNELRPRDHEVICHLED 12D, H
KNFETN—T BFETV—TLRIT TETIB b,

T o= N THRLINEZHEE 9 NOFEEEZ AT ARMEH L V2T LMEH DI
YHEDZ % BT 5, (& 24,4 45)

S 9 NOREREFHE T > r— MER

@FITRITE LT EBNET N2 LV OMONFIZEL T, VAT ARMERE X
TAERAOEEZRL L, VAT LAEFERALIESFN 1.22 RA VML R-TEY, T
BEIZHBWVTH p=0.002 Th 572D, HEKE 1%(p<0.010) T & Jm G4 EH T
LOCHEBIEREN DT,

OFT 4 A By a rBEIZBWTHEEEITIZWVWERE L E L2 L funad
WAL T, VAT ARBERE AT AMERAOEEZ R L VAT AMERLZHFN 1.11
KAV MELR->TEY, T REICBONTS p=0.025 TH D70, AE KU
5%(p<0.050) CIRE(GH A EH TX O THEENH T,

L2 L., Dual TTI Space CHOL MW REEBZEZNHIEZ@bRT-BHIIHRS LT o
72T 2 L) VIR L Tix Quad TTI Space TIETHREIZ L A HEZEIZ TR

> 7,

7o — b O 1-6 SRR

T — MABETOBERKITE U EEWET N2 L) VT IicB LTS
WCBEENHIZEZNG  RFIV T o — FOREBERNL b A& ADEBEN TV T,
BN DD EWIBERNBE ST,

75



T — MERLIDEBLE

Quad TTI Space IFFEFICHITERH D E VI BANELL . BERAH DL 0 )H 2
EIXRWZ 72D E S I DNNEIT o — MBI TIEboN 620D T, A 4 E
2—FEGASR)EZR T 658 TCHEEZEEAZBIRI,

7% 242 F#H 9 NDOT v — NMEEEE

ZHH 9 NOTHIED BIEERI R AILEI p<0.05,7# €13 p<0.01
7 r— RNIEA VAT MR AT MMl 7= p ECE )

%)j‘%zy%yv;: VA TWE LT 350 199 o066 0.119

Qb T-HE T A AT vy a LR

S fo - G 9 3.22 3.89] 0.67 0.206

OHRT-HEORERSIILLT -2 T 3.00 580 089 0.118

702

Db T-AHEORSEIILZ W EK T F 9.99 s11l o089 0.176

L7=n?

OF 4 AH v a s BEICBNTES

BIIZ N ERUE LT ? 2.78 3.89 1.11 0.025

O bz (HA, HE) 1T L300 )

A 4.33 422 -0.11 0.764

DIAIEM LT o2 TT 2 3.89 422 0.33 0.468

—— FERALLGGE DTN
B ERALEIEEDTEY

5 45 38 9 A FAIELEED L— 5 —F ¢ — |

76



6.4 A2 a—REERLELE

Quad TTI Space # 3[EIfFH L7 GEF 13 EIBEK THRICAOBETY AT A& b/
W E VAT KBS TERRZOWNWTRESE 8 N1 AKICA v X Ea—%2Blko
7o, (8% 2-3 2 HR)

F-. ABEHRBOAKEBICLHRA, A ¥ a2—%2BIhotz, ((H8k2-4 H0)

HUTFICSHE LHBI DA V4 Ea— i TR L%, ERER~S

ZHENODA XY 2 — R 2-3 BR)

ANEADENE N ZENRFELOTWNEWNWIER NS, TRIFICTAE AL
PO TERENH D] EVWIERL TZhzffd & LE RN TSRV o TERER
FREICBMLTVAEBLET) LVWIBRLbI ST,

BENODA & 2 —FER(Hk 2-4 B HR)

HEIIVEEEQOOTN DRI b D2, 3 5 ECIIEERTI AL B %Tﬁb\f:o
NIV, HENLS TAEOHEBEN TN EWVWI BERZEDL ZENTE) AR
WEHEBRRW] EWOBRNRHN ST,

UL, AT LAZFERALTHLESIIEDLL RV, S W ESEHEA 20,
[ FORFIOVDEENT] LWV m5nbHEBRICIERTO v A7 A(Dual TTI
Space) D HFRENHSTZEWVWIBREZED Z LN T,

AU B a—fERNDDEL
TANEADENE WD Z EITBREERH > TRV EWIHIBERND DD TERRR-N
boTHTTE] LWV ANEADIENWZ EERENICELRITLERbH T, ZOERDN
LT ELHEW) ALRERLDLEEZXLND, (6.6 HiEHHR)
HEIIANEOHEBENTVE WD RICBALTERWEWIBRIZE S22, B0V AT
2 (Dual TTI Space) DIE 9 BREWE W BRI, KA TTIUS 1 )% 2 -7
TTI VAT ADIEZ I VRN EBEZBND,

77



6.5 Quad TTI Space D&E £

7o — hAE64 HirsR) LA X 2 —E6.5 A XY, Quad TTI
Space 1F—EDANNBNE NEDEBENITEWO TEERP b THRRANDEZZ L
Mo, BULERET 0TIyt EXL 65,

REICEAL L, HENPOLDA X E=2—fERIZ TQuad TTI Space #fEH L TH
LR THEDboTHEWEIREN LIz EaAry FanTnW=Z E2vh, Quad TTI
Space IZRIED VAT LADWRE /> TWRholtEZ BN, 6.6 HiTHREI F
SWINE o Te e BRT D,

6.1 #iC Dual TTI Space (3.3 Hiz&HR) & Quad TTI Space & DZERZ R 5| L
A7= DT TFELUZ Dual TTI Space D7 >/ — Milid (5 BEREFEAN) L72FED T FRED p
fE & Quad TTI Space D7 > /r— MAEE (5 BEREFEAM) L72 & 2D p EDOHEZ R 5 (&
25) &, R1E Y. 5EFED Dual TTI Space DIE I NEFHEAIZBWTHEEENGELN T
HIEMWL, TN—TFT 4 AN v aDie LT Dual TTI Space D52 Ko
T2 DNz D,

3 25:Dual TTI Space & Quad TTI Space @ P {EIZ & % bz
BB LA p<0.05,77 1% p<0.01

Dual TTI Space Quad TTI Space
> A WIH

77— PRE T HiERED P i T RERO P
gz4xﬁyv5ymwhfwibt 0. 300 0. 119
Qb T-AT 4 A D v a Lo
ot T in 0. 022 0. 206
QbR T-HHDORSIILLT o727 e 0118
ERNANs
DH7eT-BHEORSHIZIZ VKT F 0. 119 0. 176
L7z
BOF 4 AH v a rBRIZBWTHEE
DETANT LEINaaY 0- 010 0-025
@b e (HAR, HE) 1T L9 0
T oo 0. 047 0. 764
DRAITER LT 0o 72T e 0. 030 0. 468
BLTIEITIE U7- & BN E T2 0. 009 0. 002

78



6.6 BHEEFEDBEND DELE

Quad TTI Space DFEliDOT > — FREXL Y THBEEIZE L EEES ) LI E
ANgRI T, o, A2 a—fEL, TAE AL DN TEIEL T8
721 LWOBRLH-oT-, £Z T, Quad TTI Space 239 £ I N—TF 4 A Hh v
3 VDO EBETI RS> TN E OB N L EERT S,

PEH[29] 237 _ T 5 | ) ABEBECNEI 2N 6 - TV A A & OFEBEICRE T 2 B2 18
INTBWTRIZZET 2 | HEMIE(50cm LLT), &EEH(50cm~1.5m)., I #EI5(1.5~3m).,
IHEAG@mMm~Tm), =HFHTm~20m)B3EH%T5EE2 5N 5,

® i (50cm LLT)
> MBI A Z AN RWEIF T, SR EBFEOaIa=r—va id
ZATRIZIEDW T T DR,
® Z=FEE(50cm~1.5m)
> BEOEEMTONIHEETH D, S HEEET 5 AR O KL 50~80m 2
EThHbd, —HEiEes LRV ARHICE > TR T ETRIEVEZKL D
BB CIEE 1T A > TR0,
® THEE(1.5~3m)
> ZOHEHT, mMARETHE LIELIF I ETCIWERT, £EAL LD
EEAITHR DR CTH D, L L, MARLIIRELEDOE TV DD EE
LWHERETH 5,
® THEH(3~Tm)
> HFEZMANELERD, BELRELDLNY, BEZ0bTHEETCHL, LTEOH
FIXZOIEHICIAD, SEERELZOBREDOR T —LTHD,
® % 51H(7~20m)
> KERETIHZOHEBECIRY, F@OFTITELI R, ~A 72720
TOHEBETH D,
P [29] L v 51

79



T, FBEHEIISENFEH L7-i#7%= L Dual TTI Space & Quad TTI Space % {# f
L7 ZDOANENEDOEBEEZRI -T2, TieiCX 46 & LTHBEHT 5,

39 & H.5 LEEREIIANL AL DERED 80cm~650cm T %, Dual TTI Space
AN ENEDBEREDN 7T0cm~300cm ToH 5, Quad TTI Space 1T A & A& DEEREN
65cm~239cm Th 5,

21XV . Quad TTI Space " —3F. N&E AN EDOFREENITVWOT, IETE72LE2 5
b, Flo, ERBEIIANEANEDEHENETELHEEZ 6N, €5 T, JAV—TF
4 AH v varyOEt L Tki#ERS E L TiE Dual TTI Space 7272 &£ & 2 b5,

@ ‘ ©)]
F—I1
O—0
80¢cm
@—f=ni
20cm
Q—0
L - 650cm
=
®
§#H60cm x #5180cm
150cm
ey
BEE
O—0
70cm ®O—0
O @ 0 @—06 © o ssem
f 190 F—T 1L OQ— 1 ]
cm
TTA 80cm 1" % ©) 26cm
@ = | ® ®@—®
@ — @ = . 230¢m
> F—=7I.3
TT2  140cm 250cm l M 5 D—0
[ 239¢em
Y G) @ fM45cm x H90cm
@ @ 300cm Quad TTI Space
Dual TTI Space
46: N\ & N & DFERE

80



3

i W
~J
it

7.1 KiGXDFE &8

R TIHBRIE, TR LOoOb L2 EIRBEROIN—TT A A D v a Y OBRITT
— TNV by —T 2 — A% AU T Dual TTI Space & Remote TTI Space & Quad
TTI Space Z#%ZE L 7=, Dual TTI Space & Quad TTI Space |ZDOWTIEEEDOY I A
BERCIN—TT 4 ATy a rOEOBELITV., (RO IBER LB LT,

AWML CHEE LKV AT Ao ELIT i

e Remote TTI Space (3.4 BiZ SR ITZE VEFTICETE S LTHSIMTE 25
BIEERVWRAEI LTHIATU—IR0 ) A XNMRE E 720 BUR CIEE X 20,

e Dual TTI Space [IARZEBRIZHWVT, MEROEIBER LR THSEOKEN
FEAM &V ZEEESEROR S &R ELFHPE X BSOS b ELS
NHZEenbnrolz, £, LB GBS T2 2 ENB I N—TT 4 AT v v
2 OEPERILLIZEWR D,

e Quad TTI Space IZA & A& DOFEEENTT T CTAIL L » TULEERNELS 220 |
FEVIL Ko TWVWBZ ERbhoTz,

81



ek DE I AF#FE L Dual TTI Space & Quad TTI Space & Remote TTI Space O 4
ODIG LI LT 26 2T 0, BB, BEO LT IFAREREZB o7k
DOFERZFIZ L TWAD, H. Remote TTI Space IX. FlAEDOEICEFEORENH D
X ElpoTW5D,

EEOLRT &AL L, Dual TTI Space —&F, EENLLTWIA—TT 1 X
HyalrDFEENnd T ENDbns,

ST 4ADDBFT—FIN—TT 4 A Ay arDE LTHEL TV DL Dual
TTI Space BXEZNIZL W95 Z b onoiz,

% 26: 50 g

54 Dual TTI Space Quad TTI Space Remote TTI Space
(EA=
\ ) e @?*
PNPUNOL:T ANENE DR AN &N E O HERE: s A:300cm
. | 80~500cm 70~300cm 65~240cm (A7 V—r%FT)
=)
POTAZ | gz | vmrnpq x| vrraiqx | B
400cm X 400cm 190cm X 190cm 135cm X 135cm 190cm X 190cm
A= KL o F IR )L I F R HiRCA
451 >F)2hH 191 >vF)4H A Y=
E N E] HuAS B
KL FI8F I
451 >F)2H
RED
X
LT & © © A

82



72 SBOBELEH

SO E L TIL, Dual TTI Space £V bR I N—TFT 4 AH v a D
ERBETHDI, BE, NEANEOHEEAZEZE X THBETIVNENRDL D,

Fo, BEFEOBRICT —T NV by A F—T 2 — ZAOHCEERE VD Z LT,
BEOANDFRFI > CTHEBAE (L TF~ T RA) ZRb e Lz, KV AT AT
X VER X ot 28 b v A F v RABESERT A L X(213.0S O Windows
HBiRIZ~LF~T7 225G L THRVWO T, EAB0]D MTk ~/LF~7 23 KLy
2T DEIBRINNVT =T OREPVLETHSL, LU, I NV =T ZHELTH,
~A78a YT NONRNT—FRA 2 NBEPIHE L TWRW=H, BURTIEE LY, 4
DEOBRBRECTT VBT —va v OBREAH L CGEmErT52L2E25L, IR
N 2T ZER L, EHICT VBT = a7 FOBRBRLLETHDHI Enb,
EDLICEBRTHINISHROBETH D,

SEH%DORBEL LTI, v~/ 7 LAY —DOza—F v &7 —Hifinm LIt
Remote TTI Space DFE DML, 72 2D £E X bND, BEDOMENE 72X,
RPN ZRYFAALTERKBRER TN —T T 4 Ay a OB PEETE D &
ExbHivD,

83



BT

KGR EEDDIZHTZD ., 2L DFXIZZHNE L W&, B oBEEZRTHT
FChD, FFICBEN LR THEE, ZTHifEL L T2 20W T BILAEER KON,
BEEHE O BHBEEMERIRICIIEHOBE CIX, RTZENTERVITIEEHOE
T—HTh s,

T BEIC > TRRSCOFRESCHFZED T K3 2% L CW a2 W i/ hEnZs e Bh
HRRICOESEHHR L ETH2RETH D,

Z LT, BELEV., BiT & o T2 iBiEEind A v N — R OB ERREROH | #ER
FEELTHA L TWEE W RIS BIES EHOBEZR L LIF AT TH D,

84



Z & 3L Wk

[1] HETFEHER, AARHFLFESR, EHHR, p. 464, 2000

(2] HHEFEL, 2R, BEEEZE, KEmEFEEEXS 4 —7 = — A2 FOHRE
XETN—T"7 =7 KUSANAGL W EHT —% O T N—T{EEICKITTHE, 1§
PR F A CEE, Vol. 49, No. 7, pp. 2574-2588

(3] aFYeds, L5, MIREEE R BINRE [7 -7 AR 27 LoBLR), E
2=~ VP —T 2 — AFERFE, Vol.9, No. 1, pp.35-58

[4] Microsoft Surface, (=R HFE 2009/02/03)

http://www. microsoft. com/surface/index. html

[5] Dietz, P.H; Leigh, D.L., ” Diamond Touch: AMulti-User Touch Technology” ,
ACM Symposium on User Interface Software and Technology (UIST), pp.219-226,
2001

(6] JIEILE, HILAE, v~ X IR EAW I N—TREIE S AT L, AR
BIEFERE 3 BIHFRANE SR AT LAV VRV U ATREE, p. 144-151, 2006

(7] WJFFER, BMFER, ZIUAE, BA—E, SWRA TV =7 hET A3 —H
JFE: WHA T —~VERICBTala=lr—va v aMBTOLAT 4T
DIRZE, FHLILF25E, Vol. 44, No. 12, pp.3174-3187, 2003 (IEHILE 23 GW
Bif gt 2 HE RS 50)

85



[8] HMFIEER, PaAA—E, BIUAE, VA N—HFELZEALLEES 74—~
IWVERORYINMBEEROMGR L BE, F 1 BAMAEE Y AT AV Ry
AT ek, pp. 68-75, 2004

[9] MRAETT, BARCBITD 70— KAy RO RER K OBOROKREIZE BT 5
WHIEARE, BERREE KM HEFERABK, pp. 90-96, 2005 4

[10] AccessGrid, (ZFEHEF 2009/02/03)

http://www. accessgrid. org/

[11] ConferenceXP, (=R HEF 2009/02/03)
http://cct. cs. washington. edu/downloads/CXP/

[12] Pierre Wellner, The DigitalDesk Calculator:Tangible Manipulation on a Desk
Top Display, ACM, pp.27-33, 1991

[13] Brygg Ullmer, Hiroshi Ishii, The metaDESK:Models and Prototypes for
Tangible User Interfaces, ACM, pp.223-232, 1997

[14] s A, BHE, oA, FRER, Kitwe, B8, A 4777
4 7 AT —3 3, Ricoh Technical Reprot No.33, p.134-140, 2007

[15] EEEHH, fRHERK, Wit (2777 4 T RENERFAEET A A7 1A
7 —7 )L Lumisight Table D#2Z, FWMFIFHMNT 7 +—7 &, pp. 293-294, 2003

[16] AUR=EE, HEERE, EHE, MEH -, BRFEXELENE LT -7

Ny A H—T 2 — A, IFRAEFEEFCEE, Vol. 47, No. 11, pp. 3055-3062,
2006 (HEE 75 0)

86



(171  dbREZE, fbthk, HEEHE, HEE, MEH—, SEE 2T
HFEBEHSLERBT — TNV Ny A BT = — A, [EERAFRESE 59 [F] GN A4
£ pp. 61-66, 2006

(18] [LMEST, FHHEEM, EETOFA - BB ERSE L IEE LT 534, 52
FHA WebCT = —H o 77 LA, p.1-4 , 2004 4E

[19] B\EWE LD, BFRIL, ToKiERE, EHWZ, ZEREFESAT HIBT L7
=TT 4 AT v a U, FRAET R, T RN A VAT LMERFERE,
p. 121-128, 2000

[20] UltraVNC, (Z=FEHKF 2009/02/03)
http://www. uvnc. com/index. html

[21] /XA A =7 PDP434CMX, (=B HHIEF 2009/02/03)
http://wwwbsc.pioneer.co.jp/product/pdp504 434/index.html

[22] AniEradk, A ROBREZHEL, (ZHBEKE 2009/02/03), 4 KAREFHTE, 2008
http://sc. coop. nagoya—u. ac. jp/nusc/sinkan2008/web/12. pdf

[23] FFXa2R&Zy ~vr, ZZOAART, < EFEE, 1994

[24] BHES, AfamBE3c2 T —~ L L N—7 T4 A v a O iE
DIE%E &:;@%ﬁéﬁnrwﬁ,, (BB HEE 2009/02/03), JCSS2007, R AT A REE 14
http://www. 1ssl. jp/activity/JCSS2007_WS_tomida. pdf

[l

[25] A BAZ—, WRMkILFSERE, B BFEREEFICRT 2 TR, B IR
ZFMCEE, Vol.J78-D-1I, No.12, pp.1741-1749, 1995

2

UH

87



[26] HJIEBE—, /KR, HARRBEFEXIEHICBT A& - F—X « SVELOHH
IRE— L BB, BARBESESEE 51 %, 35, pp.202-210, 1995

[27] BN, AARER, i, R0, REZITREECT 2 X EEEEFE DR
E, NTLTHREFSEE, Vol. 14, No. 5, pp. 900-906, 1999

[28] &= BRI FHN R FEFRERFZERE SR B RS 550 258 (R AR A58
2), ChaSen JEREFRMEHTER), (BREHAEK: 2009/02/03), 2007
http://chasen—-legacy. sourceforge. jp/

[29] WHFIE, NEANEOROERE, AHOLE - AR O OB HE (1), B
&%, Vol.8, No.1l, pp.95-99, 1985

[30] EMEES, Mk v/ F~T A NLu T, BRREVTHNFEE, (RAE
2009/02/04)
http://www. nue. ci. i. u—tokyo. ac. jp/ masa—u/mmtk/index—ja. html

88



F 2% i 3

[1] /AR B, ZILKAE
TF—TIN by TA L E =T 2—=AMTDICE DB ITN—TFF 4 ZAH v a rTED
WFFEBAR~Y I BHER A FIIC L T~ BRBERES bEXEEeS
R 19 B AR K DR R RS 2008443 A 8 H

N

m]ﬁﬁ AN
ﬂ%% BT DT =T NNy TR T N—TFT 4 AT v a XKL FHE
A ARRIEF=
6 EIHRANE L AT L s URY T A 20084E2 A 27 H (BHRTFE)

\

89



ek 1

AHWFFE T ERR(2007 4£ & 2008 FE)DOFRICER L7=T v 7r— MR E £35 —#
BERONR—= X011 & LCHRET D,

90



\1

¥ ¥ £
\1 X\ R4 4
W] \1¥% \1 \1
G Y % 2
= W 2 W ¢ ¢
£ < ¥ G <o ]
¢ gc ) gc ¢
x 2 e 2 x

droeIsielgojoweuny

(oeung ojoweuny) Bl 4f VIRLWEECRRRONE "2 OV ARNVBHEG—FIZHATIHE WERINAXEZINTE L — L2

SEXHIMA G SRR
EYUESYUHESHEXHN YEESYTE

G—yv 16

SNEERVEIIERIRTY ®
SNEEZCYEIEEZNIFE O

NG EQ G LX) (Eldh "YH)YXRIXE O
ENLHNRABIVIERIREELVNYIYSTAELALY I L ©
SNEHNRABIVIS PR EXOEBRLY @
ENEEIZCYEXRIEHOERNR ©®

YUY ENRITEALYY S LEBZTR @

ENEHNRILVERICELAYLY S L D

| SHOVIETIIRAGT Y
1R/ LB RO &S 6 E 52

‘ERNESPINZ P
L REWTIEBRAE T RIWEHN—L T LODERE S NG U

CHNPIRIZCNENRTINE RIS | EFEW A2
OEE-NHIER2Y—TIC—KA )V LA C—LEIFEHOD

FLOOCWEH—L <L -]



S
NS5
g

N

-
-
-
-
-
-

NN ES QI3 S
Uagucl:s ROEL

EVEURIE R
400
EVEURIEE|
NV In B30
NV In B0

G—y 6

NYERVERYIRRIRTY ®

ENGLAZNELXREZNFE O

ENGEDZNGLXNE (B "YH)¥XEIAE Q

NGHNRABIVIERIREEILLIYS AELALYL I L ©

SNGHNRARIVIZRIREXOER-ITR @

NG LYY EXINREHXOERLLR ©

LD Y ENRIRELAYY I LEETIR ©

ENEEHNBLYERICELALY I L (D

2\CT(BEL~LL




g

-
-

NI B Q4
NP 0RN

NV IO B 10
N YIe¥::5 N e

G—y €6

ENFENRVEVMNEREEOCNE "@LOT BIEHE ©

NG EREHRCRERFHBOEEIC LHE2HEO2 ©

CNLENBEIVILEXRZNEYQXES O
QNCIHEHHEO

ENGENBIEIVHVBZEROCNE " RIURYSH O

ENEHNROTD EXNLBLGLINN S LLOHXTIMFN PO Y EREHE ©

G EQZCY G L OHYWRY L2 FATHOT R LN £AL " EBYLR &

P RALLANGR YR EE) &GN RE AL B RIEF LN £48 ©
NG p2=lCG b E

VHLOEHOD)HACERZ—E I RN — LN OIAELAYLY I L ©

ENE BTG LN LNXIFRIEEOD D
LICINEL—TL—EK AV LA L—L @



G—y 16

Y\ . \1E) NGO ACANVQVILNHEEH RIS HEUSOE “"h¥EE ©
) CIRADNPREZI O 2 MEFE RIS G-/CRYEE 1T
YN . 1%l NLHNRNREIFHEOLEY "hEEE ©
PAUIY . %) NNV RARNYFEIHERILEY IR U HTIEED d@EEI~11 D
\CT|HEY @

“ “ “ | AEEDTYC\ENBELVHTIEOL~ I RIZEMOEZEEEI~1] @

Wi 1 B3 Q 4

“ “ “ | S ERPIERYNNE EBRELHEOELZEOD: O

QVCIIEHEHOZEE®
\1
2 # 2
x\ ¥ ¥
1% \ \
2 % 2
A 2 ¢ ¢ ¢
< Pl o 9 &
gc g gc ¢
2 2 22 >



G—y 66

YRRV CB—RIRY T FEXHMK CINRVIRSCNENRULH S T

Z¥ ZFEXH

NEHNRPIECYER2EE O 2 BE Y2 D
VHEHE®

VIRLRESTIHEREBLILHERZHEOS ©

CVIRL D YR U (HER)ZTIUCEITNE 22 2HE O
QVCTIEHEO



G—y 96

HEO®H HEZ!

QAVEIIEEGEH BHEI

CIFHOYLEWGER BEO!I

BEUE=2£Jd—Cc ") 5E BEE6

Mg |=AXOFRLY¥ HES

TBIQ¥E2RTX2IME HElL
CRLEETIEE 2-|

| | | | | | | | | FHOVEHORE HEI

| _ | | _ | | | | wHOWE HHES
WEOWY=UY EEY

WEOTHE=8E HEES

| | | | | | | _ | RN RHLW=URE0OFYURKN  HEC

| : | | _ | | | | WHEE-EN0S EE!

JowRawd>?  BR R WE wE O OER e BRSO 99 Y23 [ WELIYE 1-1
ENGINERD P E EYINDEREIRNHE PAVEI g YcL:paF: | @ |
SHOER

RLDHCROZIWES L RE

AT TSRO Y BRVEVEIFHFYY 6B D60 EEH SR Oy BRI B EITNGIGH B RIS Y B U ES

(oBung ojoweund) Bl Y 4f CERMNBSLEE S Y L2EL "D OB —L A LFLNC T FHlE " HERE FWMOEERIFOT
EXMMA RS RN CHNBIRICAY N DML R REIC YOS N— LA LN T REED L "RIBY

EXUEYYHERBLH VEEYXTE
ELATL REERR



G—\v L6

HEOQWH HEZCI

QAVETIEEY¥E4 HEL!
SIHOUL B EE BEOL

BUE=2£AJ—C %S EE6

rg|=2Eo@EkY¥ HES

i &27Yn2I8E HEL
Q@2 EERIEE 2-1

_ _ | | | | | _ | FHOVEHORE  HE9

| “ | | : | | : | wRowE BES
WEOHY=WY HEY

YEOTHEE=HEE HEE

BN M =NHE0OFIURKEN HEe

UEHE-ENOE HBOI

FCGLIGYT  BR YRLNE Wl BRSO weE  ER 2% @2 W[ WEELIYE |-
SRR PIWE SNFHNLCRFIRH SNFNRAREIHE | [\ |

\ EAGR
VIRLDfIC2OCIHEC L RE

CEENMBIINGY IRLTRECREROND

IoeS[ElpojowWEUn; DOV ARNEHEG—RICNIHEWERNFENTE— L2

(oeung ojoweund)El i L 2B CIGHE B NE W4 A LOT R E S NG U2

EXHM A H ISR CHNRIRICYMRINE RIS
EYUEYUHEHBXTHT YEEYTE CIGEMEOEEYNHIERY—TC—5 ) LA C—LRIFIOD

800 —4 <L T-1



R4 5
pa

N

-
-
-

-

NWINHEE Qi S
2400 P
VPO0RA

NV IO B 10

N YIe¥::5N]a

G—y 86

CNEERERHUINERIET Y @
SNEEQZ G EIXNEEZNIFE O

GG EMINEI(Eh "YH)YEEAIXE O
EAGHNRIR/IVE LI EE L YLIYS AELLYY I L ©
CNEENRABIVIERREXOEB=LLR @

SN EQICYEXNRIEROEEARD ©

Y EDCYEXRICELRYY S L EBAUTRR @

ENEEHNBLYERICELALY I L (D

' N

SHOITLIFIAGT YR
B e S R =t



S
NS5
g

N

-
-
-
-
-
-

NN ES QI3 S
Uagucl:s ROEL

EVEURIE R
400 AP
EVEURIEE|
NV In B30
NV In B30

(—)v 66

NG EREIHUINBLIBTE ©

CNGLAZNELXREZNFHE O

ENGEDZNGLXNE (B "YH)¥EXIAE Q

CACHNRABIVIS R EE IS TIYITAELAYYLI L ©

CNGHNRARIVIZRIREXOER-ILR @

NG LYY EXNREHXOERTLLR ©

N EDE[C\EBMNRITE4AAUY I L " EB=TR ©

ENEEHNBLYERICELALY I L (D




g

-
-

NI B Q4
NP 0RN

NV IO B 10
N YIe¥::5 N e

G—y 001

ENFENRVEVMNEREEOCNE "@LOT BIEHE ©

NG EREHRCRERFHBOEEIC LHE2HEO2 ©

CNLENBEIVILEXRZNEYQXES O
QNCIHEHHEO

ENGENBIEIVHVBZEROCNE " RIURYSH O

ENEHNROTD EXNLBLGLINN S LLOHXTIMFN PO Y EREHE ©

G EQZCY G L OHYWRY L2 FATHOT R LN £AL " EBYLR &

P RALLANGR YR EE) &GN RE AL B RIEF LN £48 ©
NG p2=lCG b E

VHLOEHOD)HACERZ—E I RN — LN OIAELAYLY I L ©

AEEDTC\E ENIIFRIEEIOD D
LICINEL—TL—EK AV LA L—L @



G—y 10l

PALIY! . \1E LB URFAPACANVQVILNHE EE RIS EURHOE "th¥EE ©
) RIS O REMEERIS H=LICRUYERE 1T
YN . \1¥P) LN RRIFEHEOLEY "hEEE ©
PANIY! . 1% ENCHNEMLRRINVFEZIMEY RIS URE R TIZERED dOEILL~6 O
Q\CTIHEN @

" " " | AEEDTYC\ENBEL VT TIES~ I RIS MOELOE ) ~6 @

“ “ “ | Y ERPIERYNNE EBRELEOELZEO2 O

N B Qg

QVCIIEHEHOZEE®
\1
b # b
x\ ¥ ¥
1% \ \
2 % 2
A 2 ¢ ¢ ¢
< Pl o 9 &
gc g gc ¢
2> 2 22 >



G—y 201

Y RAENUBN, TB—FRIZY T BEEHXK CYNRVIRDCYNRULM™ T

Z¥ ZFEXH

NEHNRPIECYER2EE O 2 BE Y2 O
VHEHE®

VIRLRESTIHEREBELOHERZHEOS ©

IR DY RERI UG (FZEXK) Q2R CEOTNE "2 2HE O
QVCTIEHEO



120

000
000

980
8¢

vl
980
120

8’1l
(YA
eve

9’1
6L0

LGS0
660
eyl
LGS0
(344
LGS0
660
4N

6L0
050
0L0
gLl
(YA
gLl
YA
GG
®E

000
000

00¢
8€'¢

00%
06'¢
SL'E

14
0s'e
00¢
0§'¢
SLC
SL'e

oSy
€9'¢
00
00y
88'¢
0S¥y
8€Y
0s'e

sce
SL¢
88'C
€9¢C
00¢
8€¢C
00¢
88'C

HaYUFTEEE LY YE HhFER

000
000

05¢C
00€

oSy
GL'E
00y

SLY
SL'E
00€
00y
00¢
GL'E

00'G
GL'E
00
00y
00
SLY
oSy
007V

SLC
052
SLC
00C
05¢
00¢C
G¢¢
00¢C

000
000

st
SL'E

0§'¢
§sce
0§'e

06'¢
§ce
00¢
00¢
06¢
SL'E

00
0s'e
00
00
SL'e
Scy
SCy
00¢

SL'E
00¢
00¢
§ce
0s'e
SL¢
SL'E
SL'E

<+ M m

LT OOMN W MNOMMmOn S

N OOLONM®ST

o

™

T T OT O T MO -0 W0

— NN ™= MmN N

o o

T ITO SOOI M MO W ®LW

MANNNOOO®»

OO TO T O WO MM O

N~ —aNNNNN

o o

OO ®m— L0 < 101

— 1010 1D 1D 1O IO 1O

LO—ONNT®»

o

N

T AN®MO T

OO T OO

TOTOMOT O

G—y g0l

OO O™ M= —— -

oot TT O

o

M AN ™M

mOMMmTTTNOm <

OMM<T T NN

(L=¥\N\1"0=\1%]) & GHNLIDDAEAV N ILNHBE BRI S EUHOE “h¥EE ©
CIRADNERECI ) BRMEE RIS G-LCQYEE 1T
(O=E N1 L=\1E]) G2 RRIFEOBEY " h¥EE ©
(L=%N\10=\1ED e ¢ Y RRNYEIHRPIEY RIS US B HATIBED ORI~ O
(EE=1"ET=0)2\1C | HEEY

AEEDYNGNBELYHIEOL~ | RIEMOELEOEE I~ @
NEERVERYNNE EERFEYBEOELEO: O
QVCTIFEHEREOERE

SNEHNRVEIVHBREEOONE " @ILOTRIEHSE ©
NEERVERYCRERFEHBOREQ LHFRHBOT ©
SNEHIRVEIVEQXNZNEEXEE O

2\1C I EHE

SALENRVNENEMNFRZEEOTNE RIURNYSH O
SR LXNLAL LN S LLOTHNFIMFAPIEQ Y EREE ©
BT C\U YL OHMOWRYL L2FNPHOW R LN LAL “EB=[RR @
WHORILLANGOWRERE) EANGHIVRE 2B RIFER LN £48 ©
NG EDIYCY EXBUYLO(FEOD)MAYER LTI RN — LN ORMAEALYLY S L
YLD LXVFRIFEOT O
2\ICIY—TC—EA ) LU L—L

NELRNERYARRIRTY @
BT NG EXNREZIFE O
NG EDZ[C\E BN (Eh "¢ H)UWXNUXE O
AESNRIRIEREEELLTIYS AEARYLY I L ©
SNEENRARIVISRIREXOEB-IRR @
NELATYCNGLINRIEXOEEURR ©
SNE B\ EXNRIEARYUY VI LEBZTY ©
SNHNRVLVERIRELALY VL D

2VIC B~ LB Y Y

Y ERVEZIRRIRTE @

BT NG EXNREZIFYE O

ENY B IYCYBIEI(Ech Y H)WXPXE ©

CNIHNRARBIIERBERE L STIYSAELRLY S L ©

SENRAFIVE LR EXOEELLY @

GBI YLXEIEEOEBEUELR ©

NE BTG BXNRIREALLY V LEBTR @

SNEHNPVLVEER|CEAAYY I L D
2\ICZNEoL~ NIEY ¥ E R EET

#1002 £—L12% €-1



Lo
000

05’0
690

190
§¢0
€60

8¢0
€60
98’1l
611
LL
05’0

690
LEL
050
690
il
05t
611
€01
wny

000

Lo
000

L9¢
8LE

(354
L9
Wy

1444
96'¢
68¢
Y
Le
ey

1444
1444
[444
68'¢
e
68'¢
68'¢
1144

123
68'¢
3584
8L¢
144
00'¢
e
96'¢

BrhYSREEE Gt YYH GEFER

000

000
000

0s'e
0s'e

00y
0s'e
00y

00y
0s'e
0s¢
00'¢
00y
0s'e

00y
0S¥y
00y
0s'e
00¢
00
00y
00y

00y
0S¥y
00y
00¢
0S¢
0s'e
0s'e
00'¢

000

o
000

(YA
98¢

1434
(YA
LSV

LSV
LG€
00¢
LSV
98¢
LSy

LSV
1434
6Cy
00y
vie
98¢
98¢
6CY

00¢
LE
344
00'¢
14%4
98¢
e
(YA

@ o

O T O <

A R A S

N T NS <

< o

<

T TANO T O <+ NS S

T T O~ N T O

@ o

[re)

T WO M T W O NS MWD

NN—OMONT NN

< o

<

T OMMm S T

A R

O FTNTOT®

@ o

@

OLMOMANLOMS O NWLWMmS

OLANN—<OMOO™m

MO MANMOMm W LW ™m0

TANN—OMOTFTO™M

G—ywv Y0l

T OO OO

OANN~NWS W

< W00 NNWLW S

OFEE

T o

<

< O WO W W LW W W O N O N WO WO

T OMONMWON

0
SHUEhG BT
L

0

<

<+ OO - ™m0 [re)

D O D O D O O O

T OT OO ST

9FER  VHEEE

(L=¥\N1°0=\1%]) & G NRUBFAPACANV LB R E RIS EUSHOHE “th¥EE ©
NIRLNERE) ) ZRMEE RIS E-/C QG FERE 1T
(O=E\N1"L=\1F) S\GHNRMDRIFEOLEY "H¥EE ©
(L=%N10=\1E2D) e ¢ Y RENYFTHE RIEEY RIS USRI BE L h OB~ O
(EFE=1"EIT=0)2\1C I HEEY

NGBS CYNFELYHTIEOL~ I RIZMOEREOEEI ~1] @
SNGEREIHYNVE HERFEHOEEO2 O
LVCTIFHEBOEE

AR VERIVHEZETOONE @ LOTHEHE ©
NG ERRRYCRERFHBFOEEICLHEREIOD ©
ANLHNRVIEIVLXNZNE YN} EE O

2\ICTIEHE

o,Quﬁ_ﬁsmuiut@w%mmeubm,%Esﬁmwﬂ@
«.\éﬁS%3bv.va\dKm.bm.u_\_?vmheﬂﬂmm_\swn%ﬁ@wﬁwﬂw@
w,pruoémwnkeﬁﬁawxwaa%ﬁﬁaw\:ﬁ\.‘mam,mMNEQ@
(MWMYRALLANGRYTRER) &G NENE B RIWFALY£4E ©
NG EDZCYLXENELO (FEOD)HAGERZ—L IR NM— LNV O-IAELAYY I L ©
NG £ [CNG EXFRIFEIOS O

2CIIY—TL—EA ) LA C—L

SNEEROERIRRIRTY ©

Y E2NELXRETIFYE ©

Y £ LN (Eh "WH)MXEAAXE ©

SLHNRIRBIVIS RIREE I LTIYTAELALY S L ©

ENHNRIBIVIERIREXOERZNY @

YA EINPIEROERRDR ©

Y LAYCL B XNRITEARYY S LERZNYR ©

SNSRI VERREALYLY VL O
2\CSEIEL~ LB Y E MY

SNEEROERIARRIRTY ©
Y E2GLXRETIFYE ©
WY £ BN (Eh “YH)MXEAAE ©
SNLHNRIABIVIS RIRER I LTIYTAELALY S L ©
LNHNRIRIVIERIREXOERZNY @
YA EINPIEROERRDR ©
Y EDIYCYLQRIRELAYY I LERYRD ©
SNSRI VERIREALYLY VL O

2\ 1C2(EI0L~ DIHS ¥ 3E 287k

80024 —L4E% V-1



5 BT v — T —# 2007 4E

OFEALTHT, BEWIZ ol 25 (HER) BHNITHZTTI,

H¥EAEA

OAE

OfFHEFEICERZ RA DL 9I

QS

@windows LV F, FETHEWLTWEIFOIE ) S LW

OF TESC LK LARBMTELL, BREERE, fiT2X 2T 2EINRVWERS,

O AN LFEORFFENP AR RIZEE S

H¥EEB
HBELH - Ll Ro7eb &) TIN?

B4 C

UL =27 2, windowsGUI X—ZX D a7 7 CIIfERANEE LV &

YUA s F—AR— FTHEHSNTHD N
HE4AED
LI otROICESNHoT21F ) DR T U,

TOEZAERDLEEBGFHE LI, HZR,

AANA
YU ADGHNA A F L Db ol

HAANB
2 NRIFFCOEENTE VA

105

-

B9,



HANC
@O~ T AOBEFNHKZRZNDOT (K7 v 7> TLEIDT) fE—KRKE-7=6E@ED
~ U ADBE), BRSO R T v 705 L0 nEBnE L,

HAAD

RO —R A v FEER, KEEEY v F RV OFAEBEL T v F—T = — AN o>TN
HDOTREZENLTWS EES,

106



QZDPBREZFEA L TAHAERAZEHIZBEETIWN,

BEAEA
F—=TFX NRADRIIRIZZENRHY, bo LTV A U THE, FERER S 513 T2 L

B9

B4 B

H Lo RIZ Do 7T, BEITES TtoRFbH Y £ L ERA LIS W ERNET,

B C
BRI X LT, T CICRARKE B TE B0, AL AQEMAES 20, e &
Z 7o TEE L

B4 D

HNIREHPRLGELERD ER Y, BREZBRLTWEES

AANA
bo EHBICHEBRIC~ Y A 2o THRLWY, RAOEEEZIELT [Zhn~] LBASh
THbOFFTOBEEZHTND LD LNDINGRY,

HAANB
BN Ko7, 7277, BEIZRIC LS T X501 30D n b ot BnE L,

AAANC
HOWHECTZ LA IV TBRON>T, TAADy v a IZBMLRT ol

AAAND

EECK LT, FFEOSLNEND T, Z vy FAAFABMENI, BHEESHOES &
BOEIUAE I BN ERE Uz, B O —FRILRCEER R D & 2 Luy,

107



@LARBETIDREEEZXD LBVE Lh?

B4 A

AlE. REZRBETTHES Z &, fRIT, —RFKRE. AFkDE, FRRE - - -

HZ4 B

LS OB TT, 2595, FHROBUOR, H1E73,

B4 C

BiEEDSE., T4 AT v a D

B4 D

TN—TU—7 LEBORBIZOVWTEREZEC EZA

AARNA
HEEE

AAANB

Fa 2B var, PI, I—F 40
AARANC
RENKDS THET A NR—INANICBEIT ALY . RN TANN—A) ZFHLRD 5

BELEZL, WHhEBRWE L,

AAAND
I (2L, 5 ALULTO/NREED & D)

108



1-6 2R X7 & — 5 —& 2008 &

OEALTHAT, N oz 25 (HKBR) BHONITEZLTTEN,

N DI & D LLEHAR, NERZWEE, 27 ) —URRICK K 2500 H
DETDT,

T=TN Ry T A =T 2= ZADWENR— ANDPERAEST 2 LRI CHERH T DG, —ATA
=Xy MITE XA,

RNRENVDAEPFELTELDTH L5 LRIV, 9B Lo LT TREL E-MVWET,

TRTOT A AT VA PEE L TEHOT, BFRICBIELOL W LK U,

QOZORELZFER L THILERBZ BHICBEZ T IV,

F U AT v a ATFEFITRVRT L RS EKUA LET, Y OADOEEFEPLPHSE LA HD
T, [a3a=F—Tar] IRV EIHR, FLT, £hTEET,

MEINZH AR TEHERRD OB ET 4 ATy a IR TEREBNETS,
COBREEM ST, BT 4 ATy arad bk, EFICELLOT IV EBWET,

TV ERBENS, T4 Ay ary LT, LT 0nEEUEd, Th, b LEUIMoON
BRuEeRi=hol=b, tOABRZET, THiTIHroL « - - -

BRIRENH D DT, KEIZETT L ENTEET, ARSAEDOHEENTNO T, BTN H
Dijﬁo

109



FEREFOEIREDN 2 1o TREITFENR TETETH I oo E BV ET,

K NRBIERESELNDTT 4 Ady va URNERICR o To L o I b,

HETTLEBLOR—UEEELTEBLZY TEHDIXREW,

@LALBETIOREEZFEAD LRVEL,?

IWNBDT 4 AT g

ZDBREE T N—T"T—7 OERIE D E VWA LU Rnhnde & BunEd,

REOKH, 25O, Lo a2d5Lx

DEE T YAy g

TN—TT 4 ATy ar, HREEEDR

FIEOHI B A, BOWHERYIRD & & (BFHET VL)

Al UM 2 L CHEECTE UL, R¥ =2 A2 FoRFERESCBRNhE R ETHAEI LT
776

110



fTox 2

AWFFE T ERR(2007 £ & 2008 FE)DFRIZ 3EIS AT A AFR LKA V2 B
2= BIRoTERAEMNE2 & LTHET 5,

111



21 LV HZEa2— 2007 FE(ZHEH)
BREIZOWTOa XA b BREAZEZDAIEEZT-HIZONT)

AAND: m<ICENT, REOHEZ RIETHDOT, gHLLT 0y, BRITAM., BEEnsd
B, BT WRIECIZR B T, FOUOEBEBITS <, BIERIIEL 25,

AARN C: itV ORT I RE, HEHICHLEMICH, 2RECET IR, AN TRIE
TE5-5TNIDL, RADNWTTR, [AVWIINERNTI T E, — A ERE LT D
LRSIV, BOBEREZZDAPBELR2TUIEWTRWEDLERHLATTITEL, #
FTTELZLWNWNTT R,

AAN B: —{ 2R U2 T, BIET=MTL NI LIZANRN, BEALEZ-%0I1TH B0
DT, HOob Lo Nb K oichkoiz,

HAANA: ZobDIEHIMN, AL TWERWET, FEIZHEARANC SAEWT, —2EEHEHAD
<~ AN EES TEBWZIE D DR NIREL L 72 < TWW e, EWE L7,

BPEED: ZobidbED, BEEBAEVWOT, AAROBERZBOLT O Lo 725N
T5, BEEZEZDANIb Lo &, MBEATZWVWTRELSLT WL, 22 TIE, AED L) IZEEE
5, I, BHOOBERBEELLT VW, AALZOERLBEEOT U,

A C Loy, &0 ) DIRZERIAFND TR T WA TR, A N—FE A )
ICH 2o TCORMET, AV —Tx2—ALar T Y RBEEOWMRD T, on DX v FI/Rx
Nh, YUARF—AR—RTHIELTLE S, 50 I DT, KIFLTNDHDON, /T —iR
AP TV ILTUVRDOT, AV Z—Tx2—RALarT YR LTN ot BN
BIHEZ DA LR20 R BVET, HE, WL AL LR, BReffiEciATE 5,
Tl bBAA A VE—Fy MIZORB->TWVEDT, MEOEREFHEICIAFTE D L0
IEMRNWEZATEERNET,

112



22 f VZEa— 2007 EEHB)

QREZEZDHEERTLRIZOVTHZTIEIWN

OBFEBEN T 722> THARDETE LT ol L REUN LT-
SHIIY T TCWIT E, DIcY TR THEHTL B2 EH ko7,

OBRDORFFBLERBRICEAD LI o T2
SRR LE 5L LTVENE LA LEEZ EnbintWniTRnt v ) SR b
EREZHEVT T ALK UMD LT,

O EIFHEDELITWVA DB NN DEND N TG 20T i
S Ebnb ey

—BRICED D & REIZEE D DIXE D D)7 ?
OFRICEE D EEHIEHE L TV AR o7, L L, BFE > TWARK U@/ - 77,

O% v FIRFIINHE D HIBAN TR,
—fENHE NI RELE SO0 2808 LgnEWTRnonie?

ObofE, HRALALTHLHEI NEH D 1D,
SIRPIDFERZFFETLD LEHLV S, (HOMELHD L)

—ERIEAELC, PR CTHEEZ SO E IR0 TIE O B d,
SEETRLTEDIFEI LN G TVWDHEPNRZNL, 250 blEo&ED LTS, b
Lol bhbiRnTT i,

113



QEBIZS VTR TEN2RITNDITOT Lo TTN?
OFT T T W2 TH, ML BDHZ LT TE S,
FARGERFERRTHLREZEDR Y, ELIZEH. KBWRWNILLNE,
FHEIT IS R0,

QEWVIZ o B EBHE XL TLEEN

OfBIZWD LA DTNV U LT,

BRI AR TWS Z R EL 0o T,
SBIIRINEETEXADIIT 2 > T 50 3EF,

TIMR e e e e STV OIEF,

Q.BnENES

B BEEC 70, IS 7220y, DL BN E & EIREH-E VA,
BELTXTWWNDEED RNV,
ABIDOEERTZTIZ L,

QEFHOEALH Y FHATLIZN?

ASIREoN G Y AW

114



QABRBRIIEEIHICEEEORIIH Y FTH?

Lo CTEY L, FILEELWE W ITEH LW,
BRI LTRG-S THLENR LDV ERE SN TTIRZVONE LIV,
FOETIXE»o720b LinZenTd i, Bl _Xo TSN TWDARUN LT,

FITIRDERERTNDITE DD BT E, o, BEWITSIZTRZTWS )
5L, RZATWAFELDIZESMTDEo TWVIBEKIIEEDIOTIE?2RENR L THDING
LI g, FBEERIZLEETCWTHEDLMNARWD T, XERRNDT,
QEXLARFIXTE I TLEML?

TE5770, PEOFIZLEDL L OICLTWET, £ LARWVWEEST-E 2—KRA v A

TIZRWAREEMEN D 500 H, TN bimic AARN, BARANE WD Z i3 CWVWET, H
RNFZHZEEHDDTHDIEFMNDO TR, TEAH720, AL LS Sz LTnE L7,

115



2-3 A V¥ ¥ 2—2008 E(ZiHE)
WHHER L VAT MEAREOT 4 25 v a3 DN T
HEHERE Lo o 72T

BRI A AT DNFRIEDNE E D, N & OFEFEA T DD BRI 5 D,
— A= NEWEEEER S 50T, GELLT WV EBNET,

BIREZERATCT A ARy arTHHNRVERNET, TV ERVWES, B0
FBEADBNET,

FEERAENOFFETHENRIIa=r—2 a3 b0 LI RENR LTV T I TFh, 5ELR
T ol

Bt TR 72 L 9 725 LT,
IS LRELRT VL, BIREN D 50 6P TE £,

INzfis & KEANTERVO TEERHEEIISML TWDLRALET,

R BT TRICVATAMEME AT AMEA LN ESL LR W2

VAT AMER 4 N
VAT AMER LV 3 A

116



24 £V FEa— 2008 EHB)

filE I L CA T DREAR
VAT LA L TCHRFITEDLL R TERNB LT
REWEIFENH D5, /NI & AR
N & DHRBEA TV DL RN
By F RV ORGP TR
HEWNITRTO Y AT 4 (Dual TTI Space) DFNEN-T-

e

IR D ] 1 703 B
SO 2T KT 4 N7 BV

117



&k 3

ARG CRHMAEROBRICEZRE Z LR E L Perl IZTHRSHEEEBRSXTFRED
v s LTEHAT — (2007 ) L RS EE, HEESUTH, BKEE % Excel TE L O
RERDS— L OFF3 & LTHEHET S,

118



3-1 Perl o 157

HiFR DA % 03[\ 2007410 A 15 H
HEEH—&E
B5AE A ORSEEC12
H4E B O%SEECO
B34 C DR ShE:TS
BE4A D OREREE
HANA OFSEIH2
HARAN B OREEH:11
HARAN C OFRSEF:12
AHAND OFFEFE:0
HE D3 EHHC69
TA ©OFEF[EH:0
2EOFEZEEDOEEH180
%éj{?i&#ﬁ’:
A A OFREF4:1090
B5¥AE B OFRE XFHC0
BFA C OFRECFH8T52
BFAE D O3 EXFH:196
HARNA OFECFH145
HARN B OFE CFH522
AARN C DOFEELFEH59
HAN D OFECFHC0
HE DR S UFEH5145
TA D3 E CFE0
BIRDFEE LFE DO EFH16409
REE—E
H¥EB
AAAND

119



HERFBEm 55 04 B 2007 £ 10 A 18 H

HERH—E
=4 A OREFEE17T
B¥4E B oRShEE0

B¥4E Co¥E
B4 D 0%

[E]%5:12

= B2
AARNA DS
AARANBORS
AARNCDOHRE
HARND DS

[E%1
[E1%5:1
=1 %6
[E1%47:36

HE DR S EIHET
TA OFEEIHC6
EEROFSEFHOEF 138

HEXTH—E

BEEADRS
BEEBORS
H¥E CORE
BZEAED ORE
AARNA DS
BARANBORS
HANC OHEF
HARND OFF

LFH656
LFHC0
LF:1046
SCEFEETAT0
SCFHC
CFECL
291
XFH6461

B O3S UFH9624
TA O3S CFHCTI0
EIRDOIEE LT D EFH19344

120



HERFBEm 55 05 B 2007 ££10 A 22 H

HEREEK—E
BEAE A ORSEEC18
B4 B ORSEECLL
HFAE CORSEH:12
HAE D ORSEECS
HARNA OREEH:3
HAN B DR [EI#:55
HARAN C OFF[FEH:32
HAAN D O3 EE#:26
HE DS EHC11
TA OFF[EIH:3
EIROFE RO EFH279

HEXFH—E
BFAE A OFREFHC425
HHAE B OREFCFE205
HFAE C OREXFHH12
HFAED ORELFHETT
AARN A OFECFE231

HANBDRE
HANCDRE
HAAND OFE

FHr:4328
1104
3869

B DS UFHCTH569
TA D% S LFH:854
PIERDIEE LT DEF 19674

REE—%

121



HERF BEm 55 06 Bl 2007 £ 10 A 25 H

HEREEK—E
54 A ORS[EH23
B4 B OR S EE27
B4 C RS EEC9
HAE D ORSEECLT
HARNA OFRFFEH:13
AAAN B O EEH:4
HARAN C OFRFFEF:37
HARN D O3 EE#45
HEOFEEE:131
TA OFEF[EH:1
BIROFEFEHDOEF 307

HEXFH—E
H¥AE A OFECFE890
HHAE B OFECFEH26
HFAE C ORE CFE227
HFAED O S UFHT62
HARNA OFECFE61T
HARN B OFECF40:308
AAN C DFECFH:1985
AAN D OFEXF4#:2810
BB DI E LFH8T
TA D ELFH6
BIRDFEE LFRDOEFH16925

REE—%

122



HERF B A 55 07 B 2007 £ 10 A 29 H

HERH—E
=4 A OFE[E$0:66
B34E B oRShEE9

B¥4E Co¥E
B4 D 0%

[B1%5:18

= [F1%#5:38
AARNA DS
AARANBORS
AARNCDOHRE
HARND DS

=148
[E1%5:4
[E1%0:8
[E1%47:26

HEOFKSEH:114
TA OFEEIE:2
EEROFSEIFOEF 293

HEXTH—E

BEEADRS
BEEBORS
H¥E CORE
BZEAED ORE
AARNA DS
BARANBORS
HANC OHEF
HARND OFF

FH2031
LFH216
CF#5:823
CEFEE2158
CFH239
CF#:340
CEFH#355
FH1424

HE DR EFE10757
TA O ELFH13
PIRDIEE LT DEEH18356

REE—%

123



ik Hiam 5 08 [E 2007 £ 11 A 01 H

HEREEK—E
A A OFRESEECO
B¥AE B ORSEE 14
HFAE C ORFEH:28
HAE D ORE[EIE46
HARNA OFFEFEST
HAN B OFE B0
HARAN C OFFFEF25
HAN D O3 EE#:26
HEORSEH:16T
TA OFEF[EIH:1T
EIROFE RO EFH:380

HEXFH—E
H5A A OFECFE0
HFAE B OFEFH232
BFA C O3 E0FHC1161
B4 D OFELFH:2076
AAN A OFE 5404004
HARN B D% EXFH:0
HAN C OFECFE891
AAN D OFEXFH:1142
BE DI E LFHI174
TA D% E LF4:812
BIRDFEE LFE O EF119492

124



HERF B A 55 09 B 2007 £ 11 A 05 H

HEEH—E
HAE A OB SEECT0
B4 B ORSEE2
B4 C oRFEE2

%A D O3

= [E1%#5:20
AARNA DS
BARANBORS
AARNCDFRE
HARND DS

[E%5:21
[E1%5:0
[E14:1
[E145:0

HEOFKSEIHTT
TA OFEEIH:1

BIERORE

HE X

BEEADRS
BEEBORS
HFE CORE
BZEAED ORE
AARNA DRSS
BARANBORS
HANC OHEF
HARND OFF

[E# D EF:194

XFH4515
CFH43
224
LFH1526
CFHCT19
CFEL0
259
&= el

B DS UFH 4265
TA O3S CFH641
PIERDOIEE LT DOEE12192

125



HERF B Em 55 10 | 2007 £ 11 A 08 H

HERH—E

Bl=A A OF S EH0:28

B¥EBORE
B¥4E CO¥E
HEED D%

[E1%5:119
[B]%5:32

= EHEC
AARNA DS
BARANBORS
AARNCDFRE
HARND DS

[E1%2:30
[E1%5:4
[E1 %08
[E1%:0

HE DR S EH203
TA OFEEIHC0
EEROFSEIFOEF 425

HE X

BEEADRS
BEEBORS
HFE CORE
BZEAED ORE
AARNA DRSS
BARANBORS
HANC OHEF
HARND OFF

SCFHRTH2
XFH2243
SCEEE1119
288
CFH565
146
SCEFEHE302
&= el

HE DI E UFE:12483
TA O ELTFHC0
PIRDOIEE LT D EF17898

126



FERFHEm 5 118 2007 4 11 A 12 H

FERH—E
=4 A OF=[E1%50:38
B34E B o ShEE0

HZECORES
BFAED 0%

[B1%5:67

=E%#:16
AARNA DS
HARANB DRSS
AARNCDRE
HARND OFF

[=145:9
[E1%5:20
[E %11
[E145:0

HE DK SEH126
TA OFEEIHC0
2EROFSEIFOE 287

REFH G

BEEADRS
BEEBORS
BFE CORE
BZEAED ORE
AARNA DRSS
HARANB DRSS
HANC OHEF
HARND OFF

CFH1223
LFHC0
#2939
1101
SCFHR24T
154
SCEEE3TT
LFHC0

HE O S UFH8111
TA O3 ELTFHC0
PIERDOIEE LT DEE14152

127



HERFBEm 55 12 [F 2007411 A 15 H

HERH—E

BI=HE A OFSRHE:35

2k BORS
HZECORES
%A D O3

[E]%5:37
[B1%5:25

= [E#5:22
AARNA DS
HARANB DRSS
AARNCDFRE
HARND DS

[E%7:13
[E1%5:17
[E] %012
[E145:0

HEDOFKSEH144
TA OFEEI%:0
BIROFE SO EFH305

REFH G

BEEADRS
BEEBORS
HFE CORE
BZEAED ORE
AARNA DRSS
HARANB DRSS
HANC OHEF
HARND OFF

CFH1165
CFHT21
F#:810
SCEEECLTT8
CF4:390
389
SCFE34T
&= el

B DR SUFH6107
TA O ELTFHC0
EIROIEE LT O EF 11707

128



HERF B A 55 13 [F 2007 £ 11 A 19 H

HEREEK—E
A A OFRESEECO
B4 B 0F S EEC0
BEAE C O3S E1534
HAE D ORSE[EIH23
HARNA OREEH16
HAN B O F B9
HARAN C DR EEIH:28
HAAN D O3 EEE:52
HEOFRSZEH:135
TA OFEFEH:1
EIROFE RO EFH:298

HEXFH—E
H5A A OFECFE0
H5A B OFEXFE00
BFA C OFREFH1407
B4 D OFREF4:1018
HARNA OFELFH672
HARN B OFECFH0283
AAN C OFECFH:1022
AAND OFE 543143
BB DI E CFE9867
TA D E LFH6
BIRDOFEE LFROEFH17418

129



FERFHEs 5 14 0] 2007 411 A 22 H

RERH—E
B4 A ORE[RE:6S
B%4E B o ShEE9

HZECORES
B4 D O3

[E]%5:12

= BT
AARNA DS
HARANB DRSS
AARNCDFRE
HARND DS

[E145:0
[E1%5:3
[E145:0
[E]%7:23

HE DK SEH106
TA OFE BT

BIERORE

REFH G

BEEADRS
BEEBORS
HFE CORE
BZEAED ORE
AARNA DRSS
HARANB DRSS
HANC OHEF
HARND OFF

B3 DA F:235

CF#5:2480
CFH1T73
CFHE07
CFH:404
LFHC0
SCFE3T
=gl
CFH1553

B D3RS UFHT263
TA O3S CFH:170
PIROIEE LT D EE12587

130



G—yv Igl

eey zZ2e L Jsor vt 3 g 0} [ vC EvIE [2¢/1)/LL07
€8 VS 162 0 [¢6c  |oC 3 v 6 L 91 [EEIE [61/11/L007
191y VL1 0 et I 1 9 Z1 I 9 3 Bl [G1/11/L00C
006 122 0 |Gl ! 6 9 L v 3 I [21/11/1002
Zv'98 9/¢ 0 [16¢ Z 3 9z 9 6 oV 0 G0+ [8/11/L00¢C
0567 961 S 69 0 0z 14 3 ! £¢ [El6% [G/11/L00¢

ETIEEAnY VL] [EEREOYS |Vl | B [AFEYYH [OFEYYH |9FEYYH |VEEYYH [AFEE [OFER [9FEE [VESE [5] =]
i
eey 18521 0Ll [€92L [esSt 0 L€ 0 YOy £0S L) 08Y'C EvLE [¢e/11/LL0C
€8 VS 81V LI 9 |L98°6 |evie 2201 £8¢ ZL9 8101 |Lov'E |0 0 EELE [61/11/L00C
191y LOL 11 0 [L0F9 |0 [ve 63¢ 06¢ 8LLT  |0I8 1L SOLT B2 L% [GI/11/100¢C
006 STl 0 [r1ti8 |0 LLE ¥S1 [ve 101’ [666C |0 Al ELLE [21/11/L00C
Zv'98 868°L1 0 [esvet |0 Z0¢ 9v1 9g 887 6111 |evee  |esL GO L% [8/11/L002
0S6¥ Z61¢1 179 [S9¢7 |0 652 0 61L 9281 |vee 3z §ISY E6%E |S/11/L00C
Zv'89 Z67°61 218 VL6 [evi | 168 0 v007 907  [191'1  |[¢ge 0 [E8%E [I/11/100%
8L V9 95e'8 1 €1 |LSLOF |vev't GGe ove 65C 8G1c  |ces 912 1£07C EL% [62/01/L00C
009G G269/ 9 |v6L8 |018%C G361 80¢ 19 Z29L 122 928 068 E9% [5¢/01/L007
£1'89 V1961 ¥G8 [695L |698C V011 828Y 1£C LLS 16 502 14 [ESE [¢2/01/L00C
2679 VYE6 L 06L V296 [19v'9 162 ] g 0Ly 9v0'r |0 959 EvE [81/01/L00C
8169 60791 0 [Svis |0 65G 228 2! 961 258 |0 0601 [EEE |S1/01/L00C

ETIEAEARYEY VL | BEXEHOYT | VL | B [AFEYYH [OFEYYH |9FEYYH |VEEYYH [AFE&E [OFER [9FEE [VESE =] =
BREXEH
eevy gee L o0 |ee 0 3 0 L 1 6 89 EvLE [¢e/11/LL0C
€8S 867 I ser ¢S 8z 6 91 £z e 0 0 EELE [61/11/L00C
191y 0¢ 0 |t |0 Z1 L} £l ZC 5z I3 G¢ ElZ L [S1/11/1007
006 182 0 [92¢F |0 Ll 0? 6 91 9 0 8¢ ELLE [21/11/.00C
Zv'98 143 0 [0z |0 g v 0¢ ! Z¢ 611 8z GO LEE [8/11/L002
0567 61 L L 0 ! 0 Iz 0z z Z 0L [E6%E |S/11/L000
Zv'89 08¢ Ly |L9r  |9¢ 4 0 1§ 9y 8z vl 0 E8%E [I/11/100%
8L V9 £6¢ 28 2V X/ 8 v 8 8¢ 8l 6 99 L% [62/01/L00C
009G 10¢S I [t sy 3 v £l Ll 6 K £z E9% [5¢/01/L007
£1'89 6LC G TS X 13 gg 3 8 4 I 81 [ESE [¢2/01/L002
2679 8el 9 |/S 9¢ 9 ] ! Z ] 0 L} EvE [81/01/L00C
8169 081 0 |69 0 1 I z ! €L 0 1 [EEE |S1/01/L00C

(ETIEREAREY VL] ROIEHXOYT |V | B [AFEYYH [OFEYYH |9 FEYYH |VEEYYH [AFE&E [OFER [9FEE [VESE =] _m_n
¥ o E 3

MESIREXEXIREEXOUT T-68H




