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Abstract

PakPao 3D is a novel 3-dimensional window manager. We propose a cornplement of a 3D
user interface desktop metaphor of the operating system. This allows the user to immerse oneself
in the screen, viewing as the first person, and travel through the Wgrld instead of looking at the
screen as from a bird’s-eye view over the desktop. To interact with the interface, basic input
devices are used, Traveling in the virtual environment utilizes the keyboard, while seiecting and
manipulating objects employs a mouse. The distinction of this 3D interfac= is that the application
and file icons are also true 3D objects which can be manipulated in addition to the animated and
realistic environment elements added to the interface. General functionalities of the desktop can be
performed including creating customized application shortcuts. To accomplish this, a sta;e—of—the-
art game engine is used to implement the interface.

After we proposed and evaluated a metaphor of handling application windows in three
dimensional styles, the evalutaiton results suggested that maintaining two-dimensional task
manager would reduce the interface complexity. While introduced as an augmented virtual realitv
environrnent desktop and maintaining full usage of unaltered launched applications in 2D windows.
the users found the interface attractive and demonstrated that using such an interface was enjoyable.
The study shows that productivity is reduced since the interface .becomes more complex; however

the users still prefer to use the interface occasionally.
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Means {SD) Repeated Measures ANOVA
Variable Windows XP Scene | Scene 2 Scene 3 Scene 4 Scene 5 . F df, Sig.
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Test Statistics

Variable Windows XP Scene | Scene 2 Scene 3 Scene 4 Scene 5 Chi-Sqr.  df Sig.
(Room) (Office) (Home) {Reach) {Space)
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- DIl
oxList - IlumsiRuaidusaen 989 Panel Mlszmal3 uaziduan index

999 Panel (N0 W1 1H1un1S return fA1wed Panel ieldaunsoidla Panel ldgndes

oyQasy,

mslgia
- Load Level
- Define Path

9
- #H1 Video Mode
- asziimsaen awleulvfidivuady 3D Tcon sulduA Mann Msvyy mIadn

msAutianan

’ o ¥ = A o o as L =)
- aszihimses q awideu lufdmuaiy Panel duldun msdla Ta sswsa

(Maximize) Ei‘EJ"Ilu'Iﬂ(Minimize) Restoredown

- Load Level

L
1

¥
HITR DN

£

o Talsunsu 3D GUI gn execute §ldozldnufummials
fevel #167 T1l5EnoUd0 4 Level Sawoldi
Please Select Levels of 3D GUI

F1-3D Icon

F2 - Space

F3 — Room_Rreference

F4 - Room Rreference Panel

F5 — Virtaul Environment

Taomng1§1deniy F2 - Space N1938UULLNIEVINTT Load Level ikt

& &
BB Space YU
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- Define Path
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o d‘ = 3 Qs 1
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Seript - 1WA Model g aunuine 1991
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- 2 a Y ad
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21 AANINENIEATUEIY (@D HAANSNAYUAD 3D Icon LINAIFUN
- v A de
RUATVUAAT 3D Icon
msduiianan 3D Icon
¥ = Y a1 w 5/ o o . =l d?’
a1 AdnENAeAeaanu 1147 Wit Double_Click 92gF8NYLNN

3

9 A o 1 ~ Y = w2 [ 1 = g
19 wadmuaraugms adnondsefaseiudegluriawrahimun
3 = ciai 9 o a’ = = @ L cg - '
HuRensglansginsauliandn 3D lcon  WadgWEMIAATUAS
v
. =
Model/Object Plate azgnillad
A13E1n 3D fcon
9 =y o of 9t 9t t = =1 . gt
f1 adnenddenia3uundl 2 1R uazna key Shift 1dd
o g oo 43 & & o Qe =1 @ = 3
HaAWENINAYUAD Weanmd lUdaianela 3D fcon Doz laldahimnenin o
AUARIMUA
PI3%Y 3D Icon
- o T A I= '
&1 adnunddnedte iuund 2 il wezna key Cul ganad1e’ld
3 v dda 4 a e v W Y
UA7 wadwsINATUAS Teon vz enunsagnyyu lldsdudns 18

9 =

&1 adnundiodiauund 2 f uezne key Cul ganafnald

o e a 4 om o Y 3
HadwiIfadufio Icon azaisagnyyu ldsduen1a
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9 =

&1 adnunddoRadosumelurnaridmua’ld udy manszi
'5ma|mzﬁaﬂf{nmzn‘iﬁtjﬁamz/ﬂfuﬁﬁﬂﬂh Awiiandan waﬁwﬁ'ﬁsﬁﬂﬁuﬁa
Pancl awTusunsufidonszgndaty a index vosTusunsyildsuan
DLL Fohifemsoda Panel 1R0d19gndos
M3Ua Panel

51 ijil Close N10EN

&

= ) o o
MUYLUUYIIYO! Panel  gnadnuds Handuy

=4 é’ ar gl o ¥
Close Panel 9zgnaBontuunl¥au nadwiniaiufe Panel vzulilazgn
o eonliainsann
MIVNBYHIA Panel
9 ¥ ' .. ot u:;s; =S o ar ¢
81 1)1 Maximize NOGAATUYUUUYIWOI Panel QNATILAINDANTT
= é’ =3 [ Ig o 8
findiufie Panel szgnaoteuwnalvivuin ngiudumdioe
M3eBYHIA Panel
| .. A oAy . = 3 o da
A 1y Minimize ADYNAULUYNIVDY Panel QIAGAUAIMATHEY
=S «:3‘ A 3 et = ot Yo 3t
fiaUUAD Panel 1zgnoane M lvwIAlENamuvINaR i muall
119 Restoredown Panel

T

9 T 1ot = W o dat
1 1Ju Restore NOGHAUYUUUIIIVBY Panel QAAGNUAT HAGWTH

r

[
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INAYUAD Panel ﬂﬁﬂ?ﬂulﬂﬂ']ﬂﬂ@ﬂ'lw ELﬁ%%zﬂi‘lﬂgLLﬂU‘ﬁﬂ‘Uﬂﬂ Panel @Y
= e A Uy Y o o o
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3. Room_Reference #1111 Model/Object Plate

do daudaretudlsndianmindeulu

' ' £
grwazidlude 2 Fediifhlszgneqrimdeiulaogdmusamunmely 2 Hoil 14

dsznoulidre lepsumuiiauazvidsauda

3.1 Requirement

oy ar o 1 Y o dy
- Aldansadanisiy Teon aren 1Aded

1.

= 4
Aldmursonn (Drag) 3D Jeon lantsndnutddudnonazna Key Shitr A19'14
w & , g e’ ¥ | a
TRyssvi(Left Mouse Click) @1"]1’%]\‘lﬁfm'liﬂmﬂ(Drag) 3D Tcon MEINANIY
¥ 3
Aee) meluviog
AlFamnsomyu(Rotate) 3D Ieon 18 Taomsndnunddmdiouazna Key Cul
A lidnszeenilaeft Mouse Click) §l¥3emansanyu 3D Ieon lumedin
¥ Y ey
H1g-v71 Tdmuiidesns
Aldeunsodiniandnfi leon Wem1A13E8N ModelObject Plate ¥4 11/5unsy

(ProgramWiu ) YULEAIVUIDAN 1A

Y = . o o ~ ! é’
4. sdiedlFmunsondn(Click) Tasminanund@dudion Teon ud leon szaiiedy

1 bl
- Al#Avedluewndu lufufostun 18 Taoms IdsuflumudKeyboard) el

&
- Ql9amnsodenisiu Model/Object Plate @147 1A

fuKeyUp - 1Hlums@umin

1)1 Key Down - 1#lumisifunnond

1 Key Right - 9 lumsdeu

Iu Keylefi - lunmsideadne
pﬁ’i%’mmm Minimize Model/Object Plate 494 Icon ﬁﬁj’:iﬁffn‘lﬁﬁlmﬁﬁmﬁﬁﬂﬁﬂ
(Double Click) ii{idla Tsunsu(Program)iity guuqiﬁiﬂﬂHWEﬂﬂ/ﬂSﬂﬁﬂn
(Minimize) ﬁaguuym’nﬁ’muumm Model/Object Plate ‘
Aldennsadhld Model/Object Plate ¥o¢ fcon T1selaldlasmsdudanan
(Double Click) ttoillaTsunsa(Program)iiun ﬁuu1iﬁiﬂﬂﬂwiﬂﬂ/ﬂ§ﬂﬁﬂu |
(Maximize) OHUUMYNENUUVOY Model/Object Plate

#1130 Close Model/Object Plate 493 Icon #1184 n1sduiiandn(Double

ki

4 b ¥ ¥ []
Click) tiertlaTysunsuProgram)iiue Aumn1dTaonsnamaniisju (Close) #

BULUYHYIAIUUUYBY Model/Object Plate
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4 fldamnInaIn(Drag) Model/Object Plate Taumsaanudaud s (Left Mouse
Click) #azna key Shift A1913fea1n Model/Object Plate lufafirmiasren 18
5. Aldrunsonpi(Rotate) Model/Object Plate 18 1asnisadnundiudie (Let
Mouse Click) uagna key Ctrl ﬁ’NﬁL‘ﬁiﬂmgu(Rotate) Model/Object Plate Tuda
Auau - dold
- {l¥aunsn Pan ndosliugueien veiedidlaonsainunddiuemn Right
Mouse Click)
- diefldvmsdudiandn (Double Click) # Tcon 18 Tcon wifs tieidla Model/Object
Plate 1250150 Model/Object Plate i oguu Taskbar uazidiefldndniiifu Close

3
VU Model/Object Plate poutiufezmelal

3.2 Analyze

Level
Room_Reference.wmb

Script
3d maincode.wdl
cxdataset.wdl
exlist.wdl
double_click.wdl
entity, wdl
panel.wdl

- Model

Office Model
1. MS WORD
2. MS OUTLOOK
3. MS ACCESS
4. MS POWRPOINT
5. MSEXCEL
Popular Model
6. INTERNET EXPLORER
7. MACROMEDIA DREAMWEAVER
8. MACROMEDIA FLASH
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9. WORD DOCUMENT

0S Model
1¢. MY COMPUTER
11. MY DOCUMENT
12. RECYCLE BIN
13. CALCULATOR
14. FOLDER
- DIl
exist - I lumsfumdusae ves ModelObject Plate #
Useaeld uazidum index 183 Model/Object Plateifiorinnldlums retum
ANUBY Model/Object Platelﬁ@iﬁﬁWﬁﬂlﬂﬂ Model/Object Plate nlé}gﬂﬁﬂﬂ
exDatabase - 191umsifugadoyates Entity d1sq Aigniinunlslu

Level

13 malgia
- Load Level
- Define Path
b
- @491 Video Mode
- asgdimsane awiSeulviidiwuady 3D Icon Suldun msain msvyu msadn
AlsAiianan
° ' o A o o i Y ¥ ot )
- pseiindg  awidou [Nt muany Model/Object Plate 811810 misdla Ta

Y818V (Maximize) 89UUIR(Minimize) Restoredown

- Load Level
o Talsunsy 3D GUI gn execute 41302 I8nuiumyiolg1siden
level $14 TlsznBUaI0 4 Level Sadelui
Please Select Levels of 3D GUI

F1-3D -Icon
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F2 - Space
F3 - Room_Rreference
F4- Roorh_Rreference_Panel
F3 - Virtanl Environment
Iﬂamﬂé’la’ﬁﬁanmu F3 — Room_Rreference NHIZVVTLATEIING
1 3 &
Load Levelifl¥am Room_Reference U
Define Path
o : ' . ékL Y o y 9)c1
MISTULILBIUAIYDS Path N1 IS Define 1214 Level
N < 1 o o
Room Referencetfiniion a4 Ansidowrsoduiiudodldly Level
o .y s I s ' § 4
Room_Reference 91t laun Trddgunm, T Script THd Model sinen duuive
149
2,
#1311 Video Mode
P H
AomsAemanuaziBenun i 19948a Level Room Reference 1g
¥
luitifmualdvinoelanuazideanmmiy 768 * 1024 pixels
msnsziminsae armidanluny 3D Ieon
7139080 3D Icon
oy . s Y ow 9 o dd e & o4 ol
A1 AANLNER AU 1A HAAWEINAIUAD 3D Jeon INTIT
¥ do
RUTIIUNAD 3D Icon
mIaudanan 3D Icon
5 =y o gl = [ Qs W & ar .
a1 annudmeaanafy 1a #adu Double Click 2zgn
= 3 o 2w ¥ = o 9t = 1 o 2B []
Sondunls medmuaaaueIns asnunddoRadefiugeglu

1 a i
Fanaimua dufenshgldnsyiinsaudandn 3D Icon

o e e 3 =] . g
HAGWSAINAYUAD Model/Object Plate zgnitindiu

715810 3D Icon
&1 adnunddnednaliuiunth 23R uazne key Shift 1A7

ar o oo d’; 4 ar = o Y=Y l:'
padninnaduio Womnud ldfianisla 3D Tcon Aoz ludsfiemiadu o

AR MUA
NTIHYU 3D Icon

& adnunddned1aiuna 2 Jui uezaa key Cl ganadiell

¥ o A= 4 a o ¥ ¥ 9
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9 ) o 3 ] =
a1 aaaunddnensBuund 2 Juad uazna key Crl ganaisls

e a or B 3/
HaAWSHNeYUAB Icon sramnsognnyuludmanla

A1INTEMIANTA199 AU 1A Model/Object Plate

M3iila Model/Object Plate
9/} = a9y = 1 e ] c;e 5 3t o
01 nanunddsAsdedunielusianadidmuald uds msnszii
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185500 DLL Feilfaunsadla Model/Object Plate 18p619gndos
=
n131A Model/Object Plate
9 ' { oA N =
1 1fis Close NOEARWYUUNYIIWBY Model/Object Plate gAAAN
Y & o A 1 o ¢ dda &
A7 H9NFU Close Model/Object Plate 9zgnizontun1ldau wadwsnnaiy
9 Model/Object Plate 3z lilazgnila sonlivinsanin
PI3VENYUINA Model/Object Plate
&1 13 Maximize f9gAAIHYWUUIIIYDY Model/Object Plate 9AAAN
3 w I e dy 2 . Yy |ﬂg
uAWAdWSNAAIUAD Model/Object Plate dzgnueiaviialiliumnalngiu
o 9t B N i
Ruvtee
N1589UH1A Model/Object Plate
1 1juy Minimize OIAMUYLLULIIVEL Model/Object Plate nAdin
w A 4 " % =
UAIHAANTNIARTUAB Model/Object Plate vzgntavutalwivinannase 1y
= Yo 3/
Yuad lasmua 13
M3 Restoredown Model/Object Plate
&1 11 Restore HiogNAMYIUUYIIUBY Model/Object Plate gRATn
@ daa 3 . )
Ud1 HOANTARATUAD Model/Object Plate 328 li/a1neenm uazae
] - ]
Us1nQuav¥ound ModelObject Plate IuhU51I0 Taskbar VoMW1
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4. Virtual Environment

= ] = o g 9 ar - - d” At = 1 o 9q 9
Ao doudesefudldszduailousss space vosundmAadefudlnihigduuumu

57 @ 1y Ny ere 1

4.1 Requirement

¥a 3 or o ' ¥ dy
- AldFannsetansiy leon A9 AR

1.

o

Al¥a130a70 (Drag) 3D Icon TagmisadinundAiudnauazna Key Shifc 19

@l é Qs
1%ﬂﬂi$ﬂ$ﬁuﬂ(Leﬁ Mouse Click) ﬁ«'“l%‘%ammmmn(Drag) 3D Icon 1184
Aenteaen meludies

- o
AlFensonyu(Rotate) 3D Teon 18 Taemsadnwidaudiouasna Key Cul

L'l

y 4
falidnszoznilaLet Mouse Click) §193a1u15a1YY 3D Icon 11

[ 3 a9
THATHHIY-UN llﬂﬁ]'!lmﬂ’ﬂﬂﬂ'l‘i
99 g/ ar o a A A o =S .
Pﬂﬂfﬁnﬂ‘iﬂﬂ'ﬁmaﬂﬁﬂﬂ Tcon WBMINITLIYN Model/ObJect Plate w83
o ‘ y
T‘iJ'mﬂm(Program)uu g IEARIUUIBNIN 1A
A gg v = . = o 3 5 = 3 [
1%@%1%ﬁ’]ﬂ1‘5€1ﬂﬂﬂ(€hckﬂﬂElﬂTiﬂaﬂLij'lﬂﬂ'mqﬂEm Icon UB7 Icon LTI

2
U

. Fd
- AAueylurewazdn lUSiesdug 18 Tasms Istuundhuiuieyboard) Asll

- AlFaunsodeamsfy Model/Object Plate 149 AR

1.

fukeyUp - 19lunis@unid
1y Key Down - 1¥lumsi@nanemds
1 Kev Right - 1 umsiasnn
13 KevLeft - Wlumsidrd

¥
=

#9150 Minimize Model/Object Plate 994 Tcon NE1F1§nmsdniia
Aan(Double Click) Lﬁaaﬂﬂiﬂmﬂsu(Progrmn)ifuq fun 8 aomsnamand
ﬁu {Minimize) ﬁﬂfﬂiuuywmﬁ’muumm Model/Oﬁject Plate
fldannsoml? ModelObject Plate w09 Ieon TdielaldTaniinsduda
ARN(Double Click) Lﬁmﬂ@iﬂmﬂw(ﬁogram)‘guq fum"lﬁiﬁﬂmiﬂﬁfﬂﬁﬂﬁ
‘1'_!31 (Maximize) ﬁagiumgmmﬁmﬁmm Model/Object Plate o
{14750 Close Model/Object Plate 489 Icon i1 1dvhasduifiandn
(Double Click) tfioidlalalsunsu(Program)ifig ‘ﬁuuﬂﬁiﬂﬂmﬁﬂﬂ/ﬂﬁﬂﬁﬂu

(Close) NDYUURVYNAUULYDS Model/Object Plate
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4. fl¥annsna1n(Drag) Model/Object Plate IaBn13ARALNTATHE Y (Left
Mouse Click) 4azn key Shift A9 13aaIn Model/Object Plate 11l
Arneaee 1a |

5. fldasanyu(Rotate) Model/Object Plate 18 lasmsadnunddmdne
(Left Mouse Click) uazne key Ctrl ﬁ’NHLﬁﬂWJﬁN(R@tate) Model/()bject
Plate lUdaduyuaa - do'ld

fldeansa Pan ndeslifuueneg vestadldlasmanfinanddun (Right
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Lﬁ@éi%ﬁ‘]mﬁﬁm‘ﬁaﬂaﬂ {Double Click) ‘i?l Icon 1@ Icon Wéﬁ Lﬁ@fﬂﬂ Model/Object
Plate 923110150 Model/Object Plate 1114 BjUL Taskbar uaziiledldndniitly Close

YU Model/Object Plate unuiufazmelyl

4.2 Analyze
- Level
Home.wmb
Office.wmb
Beach.wmb
Abstract.wmb
- Script

3d_maincode.wdl
cxdataset.wdl
cxlist.wdl

double click.wdl
entity. wdl

panel.wdl

Model
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Office Model
1. MS WORD
2. MS OQUTLCOK
3. MS ACCESS
4. MS POWRPOINT
5. MSEXCEL

Popular Model
6. INTERNET EXPLORER
7. MACROMEDIA DREAMWEAVER
8. MACROMEDIA FLASH
9. 'WORD DOCUMENT

0S Model
10. MY COMPUTER
11. MY DOCUMENT
12. RECYCLE BIN
13. CALCULATOR
14. FOLDER
- DIl
exList - 1lumsfium1daunlsae w8s Model/Object Plate i
Uizma'ld uazifiunt index ¥09 ModeliObject Plaretiie1innlflums retum
189 Model/Object Platetita1¥a13aida Model/Object Plate 1Agndos
exDatabase - I lumnfvuyadoyaves Entty aee Agnihunldlu
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43 msdfua
- Load Level
- Define Path

&
- @971 Video Mode
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A R L T T
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- aawndenunut i Suss vaq
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o Tulsunsas 3D GUI g execute Aldve Idwudvsgioldgldden

level Virtaul Environment @14 9) flsznoudae 4 Level ﬁ'wi@"h}f:
Please Select Levels of 3D GUI

F1-3D Icon

F2 - Space

F3 - Room_Rreference

I4 - Room_Rreference Panel

F5 — Virtaul Environment

Tagvng 4idonuy F3 - Room_Rreference MN52UUIZATEHINS

1 t k4
Load Leveliii%o 71 Room_Reference fuan

- Define Path
1 1 = ¥ o n .
NIILVVIZB YAV Path 71 19M1A15 Define 1314 Level Virtaul
{ & = o o " [ : .
Environment ti3on 1Wde199 NifodesrSosniudodldly Level Virtaul
14 ]
. r ' o & . 2 1
Environment 5w laun Tdginin 14d Script ‘W8 Model a9 Yuaruield

11U
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3
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- ﬂ'l'iﬂ?gﬁ']ﬂ'liﬁhﬂ"'] ﬂ’lﬁﬁ@u‘lilﬁﬂ Model/Object Plate
g -
msitla Model/Object Plate _
[ = gY o 1w ] o 9 k4 o ’
€1 ﬂﬁﬂﬁﬂﬁ"h’?ﬂﬂﬂ@lﬂﬂuﬂ’]ﬂiuﬂﬂﬁnﬁ?ﬂﬂ’lﬁuﬂ]’h U073 AFNIEZM
Qr ar T 9 3 A 1 ar = = o o ‘:t? =)
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ld'sf

Ly ‘]!ll Close ﬁagwmuywuﬁnwm Model/Object Plate gﬂﬂaﬂ

o o g o o &
11 #afdy Close Model/Object Plate 1zgaSuniuanTdny nadnifiAniy
8 Model/Object Plate 3z110'llazgaila sonlatnsonw
AIVENBVIIR Model/Object Plate

1)y Maximize NOYRAUYUULYIIUBL Model/Object Plaic §netiin

@ dad o ,i’ ”y
uANAENSTURAYLIAD Model/Object Plate vzgnueevIalviivwm lngiiu
o 8/
(RUNT190
M389UHIA Model/Object Plate o

8113 Minimize ADGRAMYUUUYNIUDI Model/Object Plz-= gnAAn

W ded o Hf 1 =t =
uAIMATHETUAATUAD Model/Object Plate 9zgntpuIRINTVIAARRIATY
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113 Restoredown Model/Object Plate
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(187 WaAWETANULAB Model/Object Plate 9218 lnnionm usziy
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5. msa3elensuY Virtual Environment
5.1 .Requirements
3/ ey o Y 1
AomseielonsuvesTdusususzuy Teed3veanuunBifuszuiy Tudedams

gONUULDIYADY VuTTLvee TUSURTNIZUY 1¥1 My Computer

5.2 Analyze
- Level (anwmnadeumuiifiaiioness)
Room.wmb
- Seript (C-Seript dmiutmuamsnouaupvesIng luanmadeuaiiousis)
Room.wd] |
actualaction.wdl
- Bup (I8 Texture MifesdosdmsuTaglu Level)
whitewall.bimp I
- Model (aatlsznavauiiafiadrstunn Tafsunsu 3D Max 3o lilsunsuadiaing
ﬁwnﬁﬁguq)
MyCom.mdl
MyNetwork.mdl
Mydoc.mdl
WindowMedia.mdl
~ Notepad.mdl
Command.mdl
Wordpad.mdl
Explorer.mdl
IE.mdl
RecycleBin.mdl
Msn.mdl
Calculator.md!l
Paint.mdl

Ball.mdl

53 msy

5

U

o)
3|
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L
ar =

! Sl P - - o Y
¥ IafuRedeadiswazi®eanis mplement Soudosudlu CD ROM

f17MuA Seript Room.wdl 131 Level Room

1

A1MUA Path ﬂﬂg“lj?.lﬂ template

Vi Ths PATH keym:rd grves alrectocrles shere ten,‘:lata fxies can b‘: fau.nd

path “C esGEStudiobN\template 57 -/ Path to A6 templates dxva-:«.ars

path "C ~EStudicesNtenmplate S\W ", /7 Path 10 As template code subdirectory i
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8. YINSUNIA Script
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path "C:~ Progran Files  SStudicéstemplate £ #7 Path tc L4 tenplates directery
path "C:\“Prograr Files sudipbtemplate G code”; / Path to A6 template code subdirectory

Fi tudicd tenplate_&sinsgss”;  ~ Path to A6 template image subdirectory
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## Filename of the steriing lewel. .
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g1 7
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102 string level wab = <Roomthree. wnb>: -7 lEvel ngne.
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