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ABSTRACT

Recently, transparent organic light-emitting diode (TOLED) display has presented
itself to be a new choice in display technologies. As such, the research and
development of TOLED is gradually seeing more focus in present display related
fields. With transparent display technology, one can accomplish tasks which
ordinary display technology cannot complete alone. While watching the contents of
the display panel, contents behind the display can be seen as well. In terms of
application, TOLED can be used as a head up display, or can be used in refrigerators,
aquariums and other household appliances with touch technology, which can
achieve more interactivity than general displays.

One of the most common transparent display is the OLED transparent display. The
design principle is to concentrate the pixels in a certain area, and the areas without
pixels are made to be the transparent part of the display. However due to the periodic
nature of the display structure, diffraction phenomenon occurs as light passes
through the panel, causing the blur in the background image. The aim of this work,
therefore, is to develop a method to quickly and accurately evaluate the influence on
the background image caused by the transparent display, as a transfer function
acting on the background image, to assist in further optimization of the display

structure.
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FohEELRhE hipikEA Y > B R Ega ¥y o Y RE AL
f£e77 % % Simulated annealing (SA) » & FT N iE s FarRA NP BA T e
£ B RATT B HBEH[19] 0 0w - BRhade {2 Pk

Wk ok REH B INEME (global minimum) - H#KE & 7 NG

e

P =exp [¥ (2-4)

He PR A4E£PEF (acceptance probabilities) - pb #icEAX B R4 L FTR i

WA AR ER VB P AR P ST AR AR IER > RS R

SR IAGRASE ARG AR R AT @S SR

P2 B % 0 TR OL AT F N G o EfRL 2 =)

Rt b Eehfim TR R 0 5 — RS SEFBEA 7 =0 B 4 > THY
EBEE O R 4R PES Pac S9 T at o
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9.5
8.5 v, .

, / Initial state
7.6 ~ WYY { -
6.5 —

5.5

-10

B E R B R A - B SRR B A S Bk
FLAL 77 LR 5 - Slch s B SO 2 B haULf 2 R eikds
FOOSNET RS SR R G R T GHUAIE - 2 R
S Ak BB B2 R AERE Y o [20]

F e RS AP E s ey 0 A2 FaloeniZbhd o T

%

WS BB s B T U A e el xR e > R - Sl

s(x)»m B &> EafcTi

sy(x) = a? + ZN: (an cos (27;nx) + b, sin (27;7”()) (2-5)

n=1
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Hosh - BRI a,Bb, 2 &2 Gl PR s F NABIT N A

B B e sy (x) § ABiTs(x) 0 AR FIL[21] 0 K 2 E kT

G(s)zf g(x)e 2T dx (2-6)
BHFLr5
G(s)=F{ gix) } 2-7)
P REZEREAADTE > P GE)T R gl)niE 2 Bk oo x5 F Rl SR
REAMPRE BEHCAIREB T3 ARy ¥ Hix > ¥ 5 Hz &
cycles/mm % » J g3 5 BB EIDEE o RH W RRT S ¢ I 2 FER

R NP e B

G(s) = f g(x)cos2mxs dx — L'f g(x) sin 2mxs dx (2-18)

B
(‘Fﬂ'
o1
=
|4

B EEEERE S T LA FS R L
g(x) =J G(s)etizmxsgy (2-9)
BB LT85
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g(x) =F{ G(s) } (2—-10)

GELES .20 8 Rl

ErERET IS EROM G SE1 RS

~
=+ —

o B L - AETEY MABIMKfHgEFEL S SN - FETSlich ¥

YUTE R e B f S B g AT T T A Pl (5 0 B0 IR o FE A elicE N 5

h(x) 2 f fw) glx —u)du (2-11)

. v

B F B35 Te o FHF LTG5
h(x) = f(x) * g(x) (2-12)

LTI TR FHRBEFO SPEFTEZEE R T T IUARE S

ol B TR iR BhAp ko R

By
3
5
5

F{f g} = F{f}- Flg} (2-13)

BAPERER G Y  d BT LR R RRg() s - i I & 2

e kot B A et 17 o [21][22)

by nPEEY S RMARE TR R ¢ F LG IR & F R

Hoa g A e RRRALZBIC  EIREFE S OB PEER IR H
25 RS o SERI G ] B { 2P E R it B R RS W Bk
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ARSI ke kel & 0§ - B RG] S B B ARIT IR aR s SR
P NIRE P AT hiE R Bl 2RI G AT S G LT S G DL gk

DR AL ERMET o R A 4 BR BT

|4
N
S
oas)
i“-l
s
%

13k i T A

oA 4 ERGR R R o ol 2-4 477 0 KEERRDF QT 5 s - A B K2

o B - BRI ALMERG @ PTG ARLERE 0§ QTR 2 E
R R RAA AP T EF A MG > X AP T R H PR LA

jEent s @A i FRAIL Y R A RS E PF o PISESIR PR

FOBLE G g % RITRA R B EF I LE BN 0 R D]k Bh e 3t i

€ BEBTHOR 0 B {5 R IR Rk .

Bl 2-4 200 Mbtz HEste BRRG 7 & B

g Pt il o doie d Bof kOAST R AUG B FEHTIR % (S nfR g A TR
oA ERERN > FRIE D RRGEESM I RS BRI S d AR B
(Kirchhoff) £ % % 3 (Sommerfeld) # ! ¥4 2 o N B4 > 3 A B2 L
WD AR SRR A N (e AT hen R T 0T U S
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~ 1 — exp(jkr)
U@)zjlﬁz%——r—ds (2 - 14)

2 UP)HTUm B & R BB G 2 G iRt 30 A 0 Sk

EED: & W ‘_,f_d B & ik v]:_,‘,J o frﬁg%k,j—jfi/w\ ARV T

T(xy) = j j Ty (xor v At v; Xor Yo)dxodyo @ -15)
i 1 _

e yix0,0) = = expGir) 2 - 16)

r=+/d?+ (x — x0)2 + (¥ — )2 (2 —17)

B¢ h(x,V; X, Vo) N F BB H b 23 (X, Yo)TBER R 0 B KT kAL ABLRG
Pk oo AFE G PR R (impulse response) 0 @ ik = 2m /4 0 d G SEST

BEEE > r5 LR G E BN NEN G hY P EER > B N LR EEE T AT S

~ 1
hCo,ys x0,y0) = - exp (ji/@ + = x0)? + 0/ = 70)?) (2-18)

= h(x —x0,y — ¥o) (2-19)

d T2 RR (X)) 2 (X, o) F LA R AR R RS R T 2 o E

SEEARM & U N(2-12) d AN A HEA N

U(X' y) = ff U~o (thyO)E(x' Vs X0, Yo)dxodYo (2-20)
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BRI G b2 BB R RS IVEEY < R R P T T S L R et

Q_L
N

- 1
h(x,y;0,0) = Wexp (jk\/d2 + (%)% + (y)z) (2—-22)

BITPhE F hFRT o Flo x By RV A 0 AR BEH L E o ik
e s A drad o r T R LA R Adpd? TR R R g WA

AERE, o Rl dhrd Z BV E B R

2

b b
V1+b=1+5—§+“' (2-123)
Sr=d 1+(x_x°)2+(y_y°)2 (2 — 24)
d d
1x—x0\2 1y —y0\°
:,~r~d[1+§( 7 )+§( p )+] (2-25)
d kAT R 0 b (2-25) ¢ N R E HARF I LT AR L 0 1k
L@ er A~ 55(2-20) ¢ o BIH SRR AN S
00sy) = || s o yo)iCx = 30,y = vo)dxodyo (2-26)
2
- eJkd jk
=——exp |55 (%% +y? 2-2
h(x.y) = 27 e |75.0¢ +57) (2-27)
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o 3N(2-18) ¢ B P REERE G FF A R K N RRT B RS

BAA

U(xy) = Ug(xo,y0) * h(x, ¥) (2-28)
£(2-28) BB @
~ Jkd 'k
D0xy) = 2 (Do y)  exp |56 + 32| (2-29)

PR LRGN OERE M A N 0 ] AR TR AR LR

i E TR - N(2-29) 2R EEE IS RS > T
N plkd
U(xy) = i F~Y{U(u,v)} (2-130)
~ . jk ., 5
Ulu,v) = F{Uo(xo,yo)}~F exp ﬁ(x +y°) (2-31)

B0 (wv) 5 O(xy) BB T s FAF 5 H o 3 Boihot 5 g 5 S Bcsst o oh
B

RS B B RAR G L Ly P ARBE S NN, o RIE 2 B

(2 —29)(2 —32)

B S B 2 AN R st 2 5N o [23][24]
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R (RGPS E) BRT IR BE A fHEL 5 T8

d
TOLED
Structure

IS

B 3-3 S0 kT Bl S5 L H

320 FR&HRNE

3-2-1 R FEH

S REEMFI AN I EM E 20 - BaE TR REET RN -
GHF LY TREY R V- P e R TR B R AEY BT RKA
T RBACE 3-4477 > F%Y ¢ 77 % % T kR (Laser) ~ 3 i F

(Diffuser) ~ 4-3t (Pinhole) ~ £/ %7+ £ 6 4 (TOLED) ~ 54t (Lens) ~ g BRI &
(Sensor) » AR IEITREGER K L FHRERY 55 T H P LR
LERBrLa S BY Shl kL 6328nm g & T h > £ H W R ko
BrmTieim o 5P AT B2 o L B4oR] 3-5 90w o H £ A
=250 pm- ¥ FERFEFDEFAMTAAL B E X ww,=50 pm -y > w
wy=40 um > & BEFG Z AW ERITAR > AF %Y > KR BHFIEP o BIE
Booslo 2 AP RT BEAPIERL s20 f1% R RRF LR UERT > &
F/RGP T ER ARG REI OB I .
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o R R R R S AR T A GRS Bk R S s R sk
R AP R BapEd i Imo ST BEAAWOEERE"T L 1mo & KkR- 4
kper AP R BapEdr s 25cm 0 S P AT BEAPSEER S 0.5cm 0 F %p
WG S Ac® 3-6 970 0 d B? T UFER G BP T BFHED DL - K
Bood F At EPRT EG RAhkEh g Wit L F R chk g s T o AR
B BIFH 2T 0 AR HSE D AN > RS~ B 90AE MATLAB i€ 7 #c
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LiEfEA AR {%%ﬁ. R A% uﬁl%m&?ﬁ%? T AT
y=h(x)=h=*x (3-2)

He x4 T A4S VAP B BRI OB k0 4B 3- 6a 7F % % 5 B
Aron o0 R R G BEPE 4TS B (Point Spread Function, PSF) > y % & 4v F 35 P &g
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F{y} = F{h * x} (3=3)

y=h-% (3—4)

HY R 9 hAow| i PSF~ 5P v BEENEF P2 B s =

FEELS > 7 0G4 vuid:
y= F{h-F(x}} (3-5)

function h function x function y

Transfer Function Point Object PSF
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