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A New Application of 2D-3D Hybrid
Outdoor Billboard

Abstract

Student: Hung-En Lin Advisor: Dr. Yi-Pai Huang

Abstract

Student: Hung-En Lin Advisor: Dr. Yi-Pai Huang

Advertisement constantly penetrates everyone’s life through all kinds of media exposure.
The general public becomes accustomed to most of the-existing types of advertisement, but
these existing types of advertisement did not arouse the-interest of the public because it is
shown by 2D electrical billboard, and lacks- of innovation and creativity. There is no
motivation to watch the content. of advertisement. The cost of the 3D digital signage
equipment is high, and the pixels are easily misplaced, including failed to present delicacy of
the words due to resolution downgrade. =~ However, with the advance of display technology,
there are many factors of new technology that can be applied into industry of advertisement.
We combined a new application of 2D-3D hybrid outdoor advertising billboard. The 3D
digital signage of the new application of 2D-3D hybrid outdoor billboard is expected firstly to
draw attention of the public with product pictures presenting by 3D technology and moreover
encourage the public to watch the 2D advertisement as assistant description. This combination
presents an more exquisite advertisement with words

In order to better the design parameters of this system, this thesis explores the new

application of 2D-3D hybrid outdoor billboard from six experiments based on human



behavior. The six experiments are as followed:

First, the 3D effect of the new application of 2D-3D hybrid outdoor advertising billboards: To
verify the new 2D-3D hybrid outdoor billboards have 3D effect is the first step; otherwise, the
advantage of this new type of advertising billboards will lose its advantage.

Secondly, the best 3D / 2D screen area ratio of the new 2D-3D hybrid outdoor billboards:
Continuously adjust 2D screen space from the projector to find out the parameters for the best
outdoor billboards 3D / 2D screen area ratio.

Thirdly, integrate Transferred-reflected Mirror into new 2D-3D hybrid outdoor billboards: see
if the 3D stereo effect could be enhanced by integrated Transferred-reflected Mirror into the
new 2D-3D hybrid outdoor billboards as a result of its characteristic that reflects the
environment

Fourth, the best distance ratio of the reflector in the new 2D-3D hybrid outdoor billboards:
constantly adjusting reflector location in the scrolling text to find the best 3D effect of the
reflector distance ratio.

Fifth, to find the best brightness.ratio of the reflector.in the new 2D-3D outdoor billboards:
Adjust the brightness of the reflector to find the brightness ratio of the best 3D effects
reflector.

Sixth, increase display board into the new application of 2D-3D hybrid outdoor billboards: to
place a display board in front of the new 2D-3D hybrid outdoor billboards to see if this action
could the depth feeling of 3D image.

The result of this experiment is that the new application of 2D-3D hybrid outdoor advertising
billboard actually has 3D stereo effect which is 16% higher than original single 3D digital
signage. Through the experiment focused on human behavior, it is concluded that
transferred-reflected mirror and the display board could enhance 3D stereo effect by 16%
~33% and when the best parameters for the transferred-reflected mirror and the display board
are added into the new 2D-3D hybrid outdoor advertising billboard, it can enhance human’s

Vi



feelings of depth under the circumstance without increasing the disparity from the pictures of

left eye and right eye. The viewers could experience the situation more vividly.
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T LA TR Ard - (D) SR o A R BT IERKG AR B® 3m i
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E

-, (3D kFsOEE fik (b) IBM ¥ 3573 T "2t
Company Dazon Technology Inc. Company IBM Technology Inc.
Views 24 Size 15.4 inch
Radius 173%um Resolution 1920x1200
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Index (ie. dz/dy) 1.56 Thickness 0.6mm
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Are Mo pFERY BRI TR HLED R+ 5 fc TFTLCD T+ 54 # 2D
TR L aF

%2 2. () FHBRR (b) ¢ & Bi 44
Specification Ben() 7220 White plastic board
. Size 1.8x1.5 m(H x V)
. R:esoluhon . 800z600 o= .
Projection screen size | 300z 2%cm(Hz V) Hale of center 3632 7call 1 V)
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kiEimfE 3D/2D % & AF 4 6] E 3D sk B it Sl o

W - L=. 3D/2D %5 5 £ 6] 1/9
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3.1.2 43 3D B ok

#73] 2D-3D K& e i BEE L 8D F 6 v @é’%fi’@ v (perceived
depth) - 4r¥ 3 3D %+ f 4 REARMUL SRR o L JH L L 2T RA
% 20 Wehiedgdie (disparity) (18] [19] [20] » 4= w567 - e WMW :
ER R ot Lok ARELY 3D 7 F],p;pf;, AP- Bl BIFRAR Y A ERE A
A2 AR (visual fatigue) 7 iﬁiﬁﬁ« ?[21] -

30 display 30D display

screen d|sparrty screen disparityf
Rimage L image Rimege Limage

(£8)0 |mage

percewed depth ‘ lperceived depthf

Bl - te. ARREXZFIFERR ™ (perceived depth)
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’ 5 ’i‘iéﬂﬁ'*al" 3D F iz frf
RER G- RFLM MG AL - LR PR o R ke s RS
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3D display

/ ~ i
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N / =
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B - +7. RERF (visual fatigue) & 7

ek AT EREDFIFAR T4 PR 2T 3D Fiock o ©E 3D RFF
P RZEFALFRIFRRDEE FISRWT L g A2 ART RS P4 &tk 3D 7
%ﬁﬂﬁﬁ& B AP RT KR HE Y 3D R F FFE P4 3D MY
For kB AE S A o
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BRI R AAEHS SR FRTR e R OB e A 4 L o SR S HpRE
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%‘g%“é_aﬁ. U A SR o TR EAp R a0 A W RS2 R IT o
3.4 145 40 (Perspective) :

KIFWAEZ B2 Ry v e s DHER foz Map f -
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RXRNF BELER LT UR LIS WO B o
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*"’r% GRS Y MERRII] P eE .
=% % (Aerial perspective)
d 22 Fn e etivt s R Y REERE BE -
8.z7¢ (Color)
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Acerial distortion
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*o0 sE e
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Transition ratio T0%
Reflection 1atio 27%
Size 300 z 300mm{H z V)
Refiective image The background
creating by TR-mirror behind the observer

Observer
B =+, ApRjEE 5 F 8 (Transferring-reflecting Mirror) 5 | %% i
%%33D§4é%w% Agﬁﬁarﬁ“3D* %ﬁ%m“’”“W*
& ﬁ L7 R

‘jt'] 2D-3D # & ;(\%:1“'—%}?“ ) F‘&/T«}Lﬂ-‘g";i i fEEE
%ﬁ‘frmfﬁ B o ’7111%)./?]?1 i B pE T 3D MBS F sp o 4 3D 2k
% o

29



B RSRPPE B S B RS B

AR - Bid e bR ST Y F 5 K S 0 A7) 2D-3D FE i g
Se b L F R K ST A M ATES B RIEHE A PRl 00 3D def A e
B IMmhi it I % 5% 3D kg 05-1-15-2-25-3-35m i
BAUTIE R 3R s 5 vt - sEdd i (W A8 3D cubic @ F ¢h 3D sk o

A i adjusting distance
adjusting distance of reference
qf refe(enpf _ ) —_—

3D dispiay o 3D displa

3m Observer
Bl = - — . RIFF P R GEEA
FIRRIEE  BF M R RO
AP A - BT URERRGF B APy - B LED v ¢ T k%A R

- ﬁﬂz%ﬁﬁﬁ’ﬂﬁ%ﬁ%%ﬂ—%ﬁ@ﬁggﬁﬁ’%ﬁ%?u&%ﬂ—@ﬁ
AT R 3D Lt o AeRIZ S E O T AR e PR RRAR VAP A fAgD
iiﬁ*w1ﬁl?kﬁ$mﬂN’KJIﬂG%ﬂkﬁﬁiﬁﬁﬁﬁﬁ%ﬁ%ﬁ’é
ﬁ%nﬁﬁ”z B3 - BV UBERRDE oo

A 3D B¥ 5 ocubic 57 50~ 200 ~ 255 = fEARFT R A R AR L
%WBF%# K45 4 AT 2D-3D B F IR PN F S B R R 60 AP
Pl £t 3D WY cubic50 A FFT o KFER LA B RAE AT RS S A4
%E‘gm&y 3D % > kRN kTR 3D Bl Y A& cubic200~ 255%FF T 0 {5 EE
EF R AFFEIIRRF S R B B o

APLFEFRFHPRREID M ERE TR F R AR F=
3D cubic Bla & /| F PR R o

ppiu|

30



Number of paper 1 2 3 4 5 &
Luminancef lm ) 381 169 60.5 2904 21.8 0.2
% 7. 3Dcubic * BAM AR
Gray of cubic 50 200 255
Luminance( lm ) 6.1 422 B2.1
hox

E U I (
3D display 30 display O

Observer

box
Shadow of penguin ’ Shadow of penguin s
O

Observer

€L

B 8 T

=

i)

FARERMBE W An D B E R RIFR

Al Bk 5AT3) 2D-3D NIk g E RS 0 F AT EBE T D
fel ¥ uH 4 3D FERR L o

FAAPEEFARLER 5-10-15-20-25-30cm R4 B 0§ 3D #i
547 3D cubic & & A AL R KA R % 0 =R R ERE S FH 3D
2 REE otk o

31



2D displs

~

= Reflector

> v 3
Transferring-reflecting Q

Mirror board Observer

B =+=. #73l 2D-8D, & iz q k1R

32 A FRHEARR

¢ 22 373] 2D-3D FEN B FE LR AT K 3D g0 3D = AR fox sl
BED K R BER LML AP RGSE S R R TR % R - B
P FF& A E G B4 3D =Mk

Bbaf 31 AR O AWREERIE A A TR Aok 2 0T 0 g XRIE A
FIF S R 2R3 2D-3D ki en 3D TH A eh Ak s 3 A A
B AR REL -5A[24]  ded S T 0 F R GRE AR TG @ 3D Ak
W ﬁk‘,?;‘ﬂ’-/} w3 A F sl FRRHRATERF]F & 3D Mk {4 T“‘?
AL 3 Ml S REIRIFT N et 3D Mk AR R T LD
BT - O FRPIFFEAEF - BRREFIC O RFHREHETRI R A 3D ar*“p%ﬁ
g1 3D = Bk ’E;.,sz"u %**frlg 3 sehp #PF"’P ﬂp:r_,p—r._ B %%
o E 3R Pa?’ﬁé%%ﬂ;%pmfg D RFT - R BIF AT T

BIEP > % - R P % SkEATE 2D-3D K& ,}\ﬂm:—#}fﬁxxi 3D/2D i w
B PR GIP  F RXRE AR E TG 3D Hizgdrhd g o #t cubic 0 3D %
S ESAE 3 A28 b F- BRFREF(4 B 2D T EER) O FRBE TR
Freng F(4% 2D v FH % )¥ cubic 7 3D 2k AR A& TR0 > BF HEB R R
733D gtlf_'g’kﬁm%m ) x%;\/?]ﬂ AREIAE 3 LAFEHRRE LA 5 BEHRT
(9 &2 2D v F&F @) » LR ﬂpllp—ffrm% F1(9 & 2D + % @ )¥ cubic = 3D »z
AR AR BEF PR RAHF L IR RIH TR AT R SRR FIH cubic
3D ek AR EF NS BT - AR R AR

32



Fon. ERE TR
ohserver data
Number 108
Nen b6
Yoman 12
Average Year 22.5

33

%

LA

Grade

Effect of 3D image

Good

well

Standard

Yorse

— DD | S0 | [T

Bad




G 5“1%‘?5&5@&9

v

% irlF # & 3D cubic
ER BEEA i xS -
- Y

'

e x - BREFR T 2D-3D
FENEEgFP > GFERIF =R
H 3D = fhac %k
v
KR HBREVRT 3 A RE
RERFAEARE 3D 21
S miiﬁi

dor ¥ = RBRBBF D FA2D-3
E T EPN R RE e 3D
g £ & S

\/

ﬁ‘;{,ﬁ L 56;.-% X , g §|]L,P]%€I
975 R kR Fihz ik

34



2 RRERASH

Wi 2D TF A 3D TF R RG H Pk g SIS PRGN - BATE
2D-3D EE N A o F YR B LR A BB R L G NG ATER > A
B FIF % kmward) 2D-3D EESEkEFET 3D = %“'*9:-‘3: R
PEFEBAR TG RS A7) 2D-3D e G 3D ek B
#74) 2D-3D # & Mg I -

41 3D »%EE%E

Bt AT 2D-3D FAS g E R AL Ed - B 3D TF g fo- B 2D &
FlpA73) 2D-3D K & St g AATa o A Zﬁffjm

2D-3D B & NHcim gAY i 3D : kg EF kARG okk o KB A TR R
S EAeRl s L2 0w PRI g ko AT3 2D- 3D BE N BRI ber 2D M
Ho 0 RAT G- B 3D iz pieer 3D TAakS ook 166 % =t L RlE
277 2D P EG 3P iE ) 3D M (- 2D KA G { F R Sk SR
o #7 3D Sz 3D LAk L e

Srrl SR Bk A HAT] 2D-8D AL M dkirg ¢ o0 3D Ak Ak
e i3 %’ﬁd 2D Pb+F morde 20 45 3D ﬁ{fi’_'ﬁ#};m 3D = B4R A s e g
M %EATA] 2D-3D EASN IS LG k% 5y Bl - 3D Mg A
L3

’—ZE»,

3D = R %k o

3D effect in 2D-3D hybrid digital billboard

37

34

EA

28

25
SC0TE

3D picture wathout 20 picture 30 picture with 20 picture

Bl = Luw. 2D 4% 3D * Afrck hp i

35



42 %% 3D/2D F & & B

B e 41 % S%EATA 2D-3D AN g E AL 3D Ak R
mE RSN pird] 2D-3D &£ 5 @:w—ﬁ#;a B i i aE o

A AP 2 2D o oe ﬁ% 2 L—‘TTJ"] 2D- 3D E—g}\&,ﬂ,*ﬁp , %‘i‘??ﬂ
‘ﬁﬁi}‘ FR & o B Fac 4y AT 2 ;%:W'—*Ft‘ﬁ,\ 3D/2D %% & f
R A R e

JEA rﬂ?%?‘%%ij '3D/2D F o om A B BT UL 5 2 BIA O B - A
j¢3D/2D & & & fFrveb) U4 1) 116 2B > § 2D Fo d g Ao LRE A on AR
TR X 3D 2 Hrkk 0 aigdts 2D H G G fifr 3D %k A I o F o i A
. 3D/2D H G A6 116 Tl 149 2 ¥ > 2D d 5 ot fFre T it ¥ + = Rk

*h!s

3D

-‘3:4F|993“F'i‘34c’”‘£1?1ﬂ7\'1‘;_\g 2D %5 54 FEHID S Ak FE A A A

$Z AL 3D/2D & a6 At 6] 149 F| 1/64 2 B > 2D & o i ’ﬁ
LRl AT AREE R R 3D 2 Mk A A 2D Ha G fifr 3D H Ak AR
i/]‘ﬁ%'r . 3D/2D H o om b 1/64 pFo 2D FH o oo ffiE < ’i&ﬁxz?l Fia
prindr 2D H g p R 4 o #ruid A 3D A Asc kT > A Edap 3D/2D oo
FAziB 164 121 22D H 544 23D Ak Ak L o

Bt s @i iel] 2D-3D g el e o R Rl R sede s 3m> 3D
% 154inch T > 3D/2D F@ G AEN PEG 3D 2 ARcck A A2 116 5
1/49 2 B » ix4k473] 2D-3D & R F 0 8D12D 5 5 A BT R AR
%35 3D Ble = Mtk

LL

3D effect of different 3D/2D area ratio

r——l—_..——-“\
35 A.Q"__./ .

SOCHE non 2D 14 14 1116 1/25 146 149 ol ]
piehe ratio 302D pichore

W=-7. 2k 3D/2D %5 & £+ 6% 3D = fck s 4

36



43 FHEGSFHUAEIF

Bt ATE] 2D-3D B E Sk p KRt ? A& % 3D #kig sl kg
%oieq gL A7) 2D-3D A S F Y R A Fe i 3D dkinf e 3D =
Wk (4T3 2D-3D A4 S g S A FlE o AT A AbgEATA] 2D-3D 4 ik
g d h 3D 2Rk A TR RARER F F b 2 A R RS T E 0 7 H e 3D AR
FRS 2@ AT > kR 2473 2D-3D FE = FH Y 4 3D =k o

AT XY R el RLRET - FF T 5 S 3D T F ¥ h cubic <
i - Fg 7 s SRR P4 #LRIFT PR P 3D cubic sz 48R
L 3D T A A AL AR TR o
AT SRR Z A T 0 R A7 TR 3D MR

7 F 413D Mk SRE S 3D T3 FHF 0 & - % 3D %
B F A%k 16% T 33% 2 B A H wURYiek 3D AR R A EF o %;‘E'Jéf‘f 7%
3D i gl LT FEPART NIRRT 3D ZMPGE FHFR G g5 3D
SHE R F G SR S A T F - 5E 3D 2 AR ek Mtk 4R 6 iR
Ry HW 3D dimg i ek d s AOEBRERHFEDN LT F B 3D T3 5
Ak A o > T 3D Mk 16% A 33% 2 o ¥ A K4 3D #c
g {7 e £ §E (disparity) T - 3% 3D 2 Mgk o

3D effect of transferred -reflected Mirror
)
O Witheart
4 transtened-
retlected Minor
3 -
O With transfened-
2 1  reflected Mimor
1 -
D . T T T T
erore ke 1 cubic 2 oolor cukic tree color bar

B =+=. X7 F & (Transferred-reflected Mirror) ¥ 3D = §»c % 282 58

37



44 BLGF S4B FERE B

AR RS%E LT F Y 3D T FHE Mk G 16% I 33% mow ko
EAPFTRML T FBF PR E AP A 3D B F et 2T F AN
TR - B d B E AT RIEYT A SRR R A B &=k 3D 2
R gk o

%:‘P‘Jﬁﬁ‘ﬁ’\ FIR R AcB = L S AT 0 Tt kAP KR ﬁﬁ,\ YIRS 3mo
A gl* 3D f A Ea B REES B B BESE 3 m EEgLy g ? LIRS PEALR I B L
P p Ml e AR B 3D 39:1“"’}}; IR SV = JAﬁI"r&%ﬁ-LL 5017
(05m) ~ 0.33(1m) ~ 05(1.5m) ~ 0.67(2m) ~ 0.83(25m) ~ 1(3m) ~ 1.17
(3.5 m)icF -

F o Ea B RN B R BERE 3 M EERDY G 3D X MR T A 5 A BN
o % - N AR B Aeia 5 OEEEAL/ B B IR 3 m chpEd X 017 1 083 2
B o FET#&@%J fedrfe 3D T F AR > XRlH &7 3D fa?f'*sz%g'&iﬂﬁﬁ
rémﬁ AE PPN rELF bttede SRR B LY BEYE 3 m ggEdt F 083 1
1.17 2z Fﬁ"]’}fﬁﬁa &E’#ﬁ‘_'ff’ 3D 7T+ F]#Filf\jféf,x,ﬁ ﬂz\—rrﬁj&,—:zq 3D *
2% g'&tiﬂw@i@ﬁ AR FLPlRF S § O THEREE 0 AR SRR XL TIF
btdepa B OREEYLA B0 g1 o BV IR E e Ee B RERAR/ B R LY BEAE 3 m chEEHL b
A 117 1} 23D = Mk iz g it o oty ward] 2D-3D #kim g ’i«?lﬂ
B BEAEE & 3mo 3D Ao B L 154i0nch ¥ T & i hF S4B R IR/ B & R
FEEHE 3m pEdt % i 083 o diRI B i LY BRI E S o Rk &
Tia B EEEA B Y IEA BB § M5 0 Fl 5 F S IRAE A BT A § X DB
R R B E

3D effect of tickerfobservation distance

4.00

/. + *
2.00

2.50
Zs'ggRE | | | | | | i of
At
0.17 0.33 0.50 0.67 0.83 1.00 1.17 distance
B =-+-. X754 (Transferred-reflected Mirror) engedgit 4 3D = #f»c % (58

38



45 B SRR b

SRR T E AR N AR R g = - SRR
TFHPERGRARAS DS hGEEFL 3D kg FEF R B g AT
Fdo > oraipd]* 3Dcubic Blo RAE/F HPFRREVFRERARTRERE > UGV
MEF A 3D 2Bl c APRTALE IR LETERARE AR F WP RAE D
0 &7 PR A& 3Dcubic Bd T o0 FHRRIY A FIF &R 3D 2 Ak o

3Dcubic Blo R R/F 4 2 B FenA TR T LA LA BINA L F o W
4_3Dcubic Blo RA/F & RAEF 01 1 3°3D Mk §EFF MR AR TR
@ %~ > & 3D cubic Bl ® %fi/ﬁéd'%%%)ib'*i’%: 01 > F it ¢ 48T B F St2 B B
38L Im> FZ H AR RER > &2 FF EL A washout e % > @ = X RlH &2
kil 3Dcub|c Blo » TN FF P RAE T > 3Dcubic Ble = fsck A %2 o
= 3% 4_ 3D cubic }?]m»-cﬁ;/ﬁ&f# BwE 33 673D 2aErck §FF PR
BRTEDBHT R RRF AT EF SR FS R NR R TR AR ST
WP F StP 3 KSR R T > 3Dcubic Bla = itk AL TR o

=487 I 3Dcubic % fy - kg#eik = k3D cubic Blo = AL £R &= 3D
cubic Bl R &/F &P R RVFO TR G R EF AR 0 A% E 3D cubic
BREIFHP BRI FEGINEEFAIN 23 246

F
2R
3

3D effect of cubic luminance/refection luminance
40
Vo e o md e
16 —— 30 grayaf 3D
,74/"" \—\\_—‘ cubic picture
31 —=— 200 gray of 3D
cubic picture
78 ; 295 gray of 3D
¥ cubic picture
FE N
4
20
R 1 ) 3 4 5 5 7
ratin of cubic lnminance/refection luninance

Bl =+ ~. 3Dcubic Bl& & B/F &3 2 B S5 3D = Mk P

39



46 HcwH BT E B GIER

AP 3D RFgHEEber- BETEEF] I A RELERKR 521021552025
30cm 4 Eordr 0 3R 3D iz ¥ dfc 3Dcubic F & pF o A F;\iﬁ'lﬁ % A
AFIRE TR AREREBTEH 3D 2B ok B E .

Bt TR ke S4Bz L4 277 0 B A FIF skdicdpe A 5= BIA K
At F-Mip i EaEEARE 5-10cm > 3D cubic = xSk frE T’I‘Fnﬁi%l“ T
}fﬁfbg ’ ’}“»‘/E'Jﬂz\' T F 5 B A R o 3Dcubic Blo sz Rk Tom o o

wEaTHFER S 10-25cm> 3Dcubic = fErEEFE TR R A FE 0 X B
e iﬁx’f »3Dcubic #F B F A E T B Y g0 3D sakimE E T ERAF S
RBZEGE £ T 7 L E 3Dcubic Blo - B3R %3 892 3D cubic Bla >
rk K o %;—M\é LR &R s 25-30cm o 3D cubic : sk frEon LA R R
it T m Ap B ’ﬁiﬁ'lﬂz\'r”é? B4 & B f4c £ PF o 3D cubic Bl @ i%ﬁﬁi%fjﬁz R

Y

"
>
- 2K

Ek’ ‘5"»

‘ Rrm k- BETELN &S 3D 24
% » 4373 2D-3D g,:;i—%ﬁ,;a x,?]%ﬁfp" BEdEE & 3m> 3D &+ 5 154inch iF

3D effect of length of demonstrates the board

¥ et
d Vil

25

s 5 10 15 20 25 a0
length of deronstates the boeed

Bl =+41. Ba¥FLAEH 3D 242 Ek s

40



BF P EREE > APT R ESheT

1. 77 2D-3D H £ f#ci=F LG 3D Ak ¥ 7 B E - 3D #ein S 4 ALY

)

$ 3D Ak o 477 2D-3D E &N F Y o 3D Ak Lk b
T 3Ed 2D EFF G et r 0 18 3D R+ e 3D ARk -

2. #73) 2D-3D & Hf A 3D ZAoek o LA 3D/2D F 5 b
PIRC L6 31 149 2 B - ik AT 2D-3D FE ki 3D/2D G e A
HT U ARR LT ERE 3D Blo =ik o

3. #74] 2D-3D B AN HE A - BLFTF L ¥ 3D T F Iz Mk f
o4 §les o $48 A A7) 2D-3D K &Nz F 440 3D k% 16% T 33Y%
2B i B4 3D R A PEERELET > %2 3D 2 Ak o

4. 773 2D-3D & MG X T F ALY 0 BB nE S a8 RIER A b
BLF BEAE 3m gt A %A 083 L4 0 AT 2D-3D KL A Hf
TOUE A g £ A 3D G 2 ATk o

5. 374| 2D-3D % & ;hﬁ;;fi—ﬁ%};ﬁ)xi?ﬁﬁﬂ » 3D cubic Bl & B/F &P R R F
Bt B4 A 2-3 24 «F 2= % 3Dcubic * FRle RAET A Fldpang k
@R LR -

6. #73 2D-3D K& Mgl - 3D XF gV - BEAF L RS 3D =
Bk X EoaFERELR I 25cme

14

#1373 2D-3D FE A LG 2 3D Sk o hAE- 3D £
Mk B % LT F BB adET A sh 3D Ak 0 £ Ay
RS HHBER RS T & T A 3D Ak o

2.5m

Observer

(b)

ozt (a)#73 2D-3D &g F B (b) A73] 2D-3D & kg AT LW

41



&

T 2L = “ <
i N 3 J;’_E__{

3

Afthe £$- BATY 2D-3D KA S EFIR ALY o (v BTl 0 BEAT
3] 2D-3D FES g A3 3D B2 M a3 A H Y 3D R Mok

Howrd ATy 2D-3D kg 03D R g ES R ELE 2 R
%27 2D 232 {HRGOBLPF P o

2

2.5m

-
L J

Reflector

v ﬁ “~—board
g-reflecting @

Mirror
I m Observer
Bl ow - #74] 2D-3D K& EEFHERSH
# 0~ #73] 2D-3D F &S EigEaid it Sk
#2D-3D F A sEd EE{t28
At 3D/ 2D & & & b 1/16 - 1/49
FtE i AR St R 083
HENDEEREE RS TELE 2 -3
HEETHREE 25cm

42



2 @435 0 2D-3D A S SR ek R L
FAL IR AmE . FR USRS T A KA PY S 2 9 R 2D-3D ke
oG L3 2D-30 el A s Ty A

| %

f
Y
3

o

FEARLPMFE
FF g o 24 2D-3D HeiF R 2R

43



34 2

[1] http://zh.wikipedia.org/zh-tw/

[2] http://tw.cn.acnielsen.com/news20100722.shtml

[3] http://wiki.mbalib.com/zh-tw/

[4] http://mww.nownews.com/2006/09/10/91-1988371.htm

[5] http://akaanita.spaces.live.com/Blog

[6] http://big.hi138.com/

[7] http://invatelabs.com/Invate%20Labs_Digital%20Signage_news1.html

[8] J. S. Kollin, S. A. Benton, M. L. Jepsen,”Real-Time Display of 3-D Computed Holograms by Scanning the
Image of an Acoustic-Optic Modulator,” SPIE Proceedings, Vol. 1212, P.174 (1990)

[9] “Laser Based 3D Volumetric Display System,” US Patent No. 5,854,613 (1998)

[10] C. Berkel, “Image Preparation for 3D L.CD,” SPIE Proceeding, Vol. 3639, p.84 (1999)

[11] W. L. Jzerman, S. T. de Zwart, T: Dekker, “Design of 2D/3D Switchable Displays”, SID’2005 Digest, P.98
[12] I. Sexton, “Parallax Barrier 3-D.TV”, SPIE Proceeding, VVol. 1083, P. 84 (1989)

[13] H, Nam, J. Lee, H. Jang, M. Soeng, B. kim, “Auto-Stereoscopic Swing 3D Display,” SID 05 Digest, P.94

[14] H. Shieh, Y. Huang and K. Chien, “Micro-Optics for-Liquid Crystal Displays Applications*, IEEE/OSA J.
Display Technology, 1(1), 62 (2005).

[15] K. Chien and H. Shieh, “Time-multiplexed three-dimensional displays based on directional backlights with
fast-witching liquid-crystal displays” , Applied Optics, Vol. 45, No. 13, 3106(2006).

[16] http://blog.sharp-i.net/big5/articles/company/87.htm
[17] http://tw.18dao.info/

[18] W. A. IJsselsteijn, H. de Ridder, R. Hamberg, D. Bouwhuis, J.Freeman, “Perceived depth and the feeling of
presence in 3DTV,” Displays, Vol. 18, P. 207 (1998).

[19] N. Holliman, “3D Display Systems, Department of Computer Science, "University of Durham, 3,
Feb.(2005).

[20] N.A. Dodgson, “Autostereoscopic 3D displays,” Computer 38,No. 8, P. 31 (2005)

[21] L. B. Stelmach, W. J. Tam, R. Renaud, T. Martin, “Improving the visual comfort of stereoscopic images,”

Stereoscopic Displays and Virtual Reality Systems X, Vol.5006, P.269 (2003).

[22] N. Holliman, “3D Display Systems”, Department of Computer Science, University of Durham, 3, Feb.
(2005).

[23] H. Kakeya, K. Oyama and Y. Arakawa, 3D Display System for Reality-Enhanced Teleoperation”,

44



IEEE(1999)
[24] Li Chen, et al., “Investigation of Cross-talk in a 2-View 3D Display”, SID2008, P.1138
[25] F. Kooi and A. Toet, “Visual comfort of binocular and 3D displays”, Displays, Vol. 25. (2004)

[26] L. Chen, Y. Tu, W. Liu and Q. Li, “Investigation of Crosstalk in a 2-View 3D Display,” SID Symposium
Digest 77. 4 , P538-541, (2008).

[27] W. Mphepd, Y. Huang, P. Rudquist, H. Shieh ” An Autosteresoscopic 3D Display System Based on Prism
Patterned Projection Screen” IEEE/OSA Jol. of Display Tech.,Vol. 6 Issue 3, P.94 (2010)

[28] W. Mphepd, Y. Huang, P. Rudquist, H. Shieh, “Enhancing The Brightness Of Parallax Barrier Based 3D
Flat Panel Mobile Displays Without Compromising Power Consumption”, IEEE/OSA Jol. Display
Tech.,Vol. 6 Issue 2, P.60-64 (2010)

[29] Y. Huang, C. Chen, T. Shen , J. Huang, “Autostereoscopic 3D Display with Scanning Multi-electrode
Driven Liquid Crystal(MeD-LC) Lens”,Journal of 3D Research, Vol.1 Issue 1, P. 39-42(2010)

[30] C. Chen, Y. Huang, S. Chuang, C. Wu, H. Shieh, W. Mphepd, C. Hsieh., “Liquid crystal panel for high
efficiency barrier type autostereoscopic displays”. Appl. Opt., Vol. 48, No. 18, P. 3446-3454.(2009).

[30] Pai, T.W., “3D Interactive Display with Embedded Optical Sensors”(2008).
[31] C. Wu, “High Transmittance LCPixel Design for Multi-View-3D Mobile Display”(2007).
[32] Chen, Kuo-Tsung, “Human Factor Assessment on Cross-talk-In Moving Stereoscopic picture”(2008)

[33] Shen, To-Chiang, “Autostereoscopic 2D-3D-Switching Display With Multi-Electrically Driven Cylindrical
Liquid Crystal Lens”(2008)

[34] J. Mansson, “Stereovision: A model«of human stereopsis;” Lund Univ. Congnitive Science, Tech.

Rep.,(1998)

[35] E. Edirisinghe, J.Jiang, “Stereo image, an emerging technology”. SSGRR, L’Aquila,ltaly, (2000)

[36] L. Hill, A. Jacobs “Invited paper: 3-D Liguid Crystal Displays and Their Applications” IEEE Vol. 94, No.
3, March (2006)

[37] K. Toyooka, T. Miyashita, T. Uchida. Uchida, Proc. SID’01,P.174 (2001).

[38] T. Sasagawa, A. Yuuki, S. Tahata, O. Murakami, K. Oda, "Dual Directional Backlight for Stereoscopic

LCD”, Proc. SID’03, P.399 (2003).

[39] Y. M. Chu, K. W. Chien, H. P. D. Shieh, J. M. Chang, A. Hu, Y. C. Shiu, and V. Yang, J. Soc. Inf. Display,
No.13, P.875 (2005).

[40] L. Lipton et al., Proc. SPIE, No0.4660, P.229 (2002).

[41] G. Woodgate, J.Harrold, A. Jacobs, etc., “Flat panel autostereoscopic displays-characterization and
enhancement”, Proc. SPIE, Stereoscopic Displays and Virtual Reality Systems VII, vol. 3957, P.153-164,
Apr. (2000).

[42] D. Takemori, K. Kanatami, S. Kishimoto, S. Yoshi, and H. Kanayama, Proc. SID’95, pp.55 (1995).

[43] H. Morishima, H. Nose, etc., “Rear cross lenticular 3D display without eyeglasses”, Proc. SPIE,

45



Stereoscopic Displays and Virtual Reality Systems VI, vol.3295, P.193, Apr. (1998).
[44] C. Berkel and J. Clarke. “Characteisation and optimization of 3D-LCD module design”, Proc. SPIE,

\Vol.3012,P.179-187 (1997)

[45] J. Young, B. Javidi, “Three-dimensional image methods based on multiview images”, J. Display. Tech.,

Vol. 1, P.125-140, (2005).
[46] H. Isono et al. Japanese Pat. AppIn.JP03-119889, (1991)

46



