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% R BRI E IR FR R S RTEE DL
Fe 3 it L RS 2 e B S B BB 1 - 5
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[EZ4f Preference ) B VLML Matching] °
AT &R A2 LAY (Lester » 1994) ° i&
A A AR S A (R PRET - R R BRI AL
TR R YRS RE S 6 1R AE TR T 2
(F: A5 22> 1999) - Bk 28 2 (& L Fl
(Sharpness) ;&R AERYHA—(HXZS
B AR AL DUE R SCRR A > SR BT LR AH
BRI TC L8 MR EAE (R - 7 TUCHC
HIRE S AT - BEAR ARG E I H =2 LA
G A3 i 1% B5E UCRCH) — 2l - s 78 LA
—ERTEEE BRI A & B R
oo E A9 A SR 2 ] - 40 [F] Lindsay
MacDonald F2E G FIEE (Sharpness) 1E
PR E R TR g E A MR L@

@i A0

& & A

B PR ZRRE R R (R R R A R R DA
e FHE B Bl Y ISR —BUEEH Y - 40
[6] Lindsay MacDonald (1999) iS58 E
o3 f = £ EJ5 52 (color) ~ [ 3
(Tone) ~ #FIEE (Sharpness) » HH{hsZ
FEEARSIFIEE (Image Sharpness) {EFSTHEHRS
HEEIrh R S E A

Mo —{E TE4r ) WS £ &R
FIJ B2 & 9 58 £ 1 R 88 Il BE (Perceived
Sharpness) * {85 Fairchild (2003) B
H A 2 B AT 2 (8T EE (Perceived Image
Contrast) HIZRGEERE =G0 « SeELE]
kb (Lightness Contrast) ~ %2 F #¥f Lt
(Chroma Contrast) ~ #FJE (Sharpness) ©
Pt LASSE I JEE I 3% 2 B B £ SRR s (R LR
FRRES i Y > AR % Evans (1959) #1/%
MEHTRAREILL ) P @ 2AKFH - e AN
T

= — Profile Connection Space | ==——=> ——> | Output Device

T

Observer with standard

Image viewed in a standard Output proﬁle
Input proﬁle environment at a standard | Device MTF
distance .

1. Device MTF

2. Enlargement factor

2. Enlargement factor
3. Viewing distnce
4. Luminance level

2-1 * Framework for an image sharpness management system by Lindsay MacDonald,1999

BERER
RN FASRE EERI AN L)) =
BRI

FTagyBHAERZ R (ideal image) $8HYSE
B BRSENS » B AR EE —
{8 T E R NLEFRAE R (internal ideal
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LA PR S R U) B o TS T Bl SR A 52
G EL g 1) > o TS TR L
EFE » MR95 Fairchild (1995) Py E#
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T8 W E & ERE - IR A S E
IR AR S LB RO LE Z R 22 52 -

= ~ BR#a A & (perceived sharpness)
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G AT B LA B N HRIY 22 RN REEATT 68 D R
FUCHBEIER (HAEZ 0 1999) ° 25
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% EEE AR E b d E AR ERE
e ) B 1 0 O PR R SR B (KA 2
1999) o
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HIRR IR » (EFREOC B R AR B AR - 1F
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BTG NARE LLHR - SEIREAHTINE
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BB L F AU (Halos effect) igI
EIR B L T RE AR & - (HUR A & SRk
IRZRVEFIF AL - SEBEZGR M E R -
IR I8 55 A 5 R b B A 7 A e 2 ) SRR
BRI » NS QIR e R e E 8 —
{El R L — -

= BEGEERE

ApFE AR RS2 G E fe s
¥ RMSE ~ PSNR ~ SNR ~ Entropy °
SharpnessRatio ~ Contrast ~ {X$H D) 25 15 53
Et ~ FrequencySharpness 2555 » {3 ANWF5E
B RAG WY FE B > 18 LE B AT
ENESETEERBAATT -

(—) ®1& ¥ (Contrast)

15 5 16 I I8 1L 5 2% B 1) JEE BICEA
B TANE ISz 22 o AL TE > LA
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MiEgss (o) aldy FEGEHEMmES ¢

7=——22ﬂuw

xlyl
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=1 1
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AR SE B - B T Al LU s 1502
FEIRS (over exposure) BXERYEANE (under
exposure) LUt o BEME SR ZE )G E T
S AKEE - )T (o) HIREAGR

BFELRy — 1 & 2 I E - a1RE )T (o)
/RIS EUR - FHER AR PR &R E
A& B K - HHEAN K — RIS
$F EE EL SR A R G L 2K th LS I - (X
s 77 BEMEARP 2 M E I S - BA
—EEERER -

(=) ¥ (Entropy)

Eif\BEH (information theory) AR

AN GO AN N IR TR = R )l U = (=
(Entropy) > I S — RS B ) i 4
o E B RAG E RO IR AE R A
T € F2 5 Bl I ELEE » F LA Hrigig .2
FEME - DLFAFRR

255

Entropy = —Z P(i)log, P(i)

i=0

LL8 itk B Rl » p (1) FeiRR
th 0~255 {JEIRIE TR IR 1 HHER RS -
H

255

ZP(i) =1

e P(i)=1/256=27"i=0,..255
HE > BNAEE KBS HH B0 B 2R RE 0 - Rl
LS8 ML IREE S I K ME s B PG) =1,
P(j#i)=0,7=0,.,255[F » A5 5 A
A —FE Al - B s > QS
A0 MEFRHG S AR/ IME (Wolfgang, 1991) ©

(=) ¥FHFEZE (root-mean-square error *

RMSE )

AE 72 152 R Aif 5552 (A8 T 1) BPF 5 fE 4
> R H ] — e R s w7 X
SR PU T IR T 52 (SR HEL 1% T 78 A2 B R (R
B NI > T A P A RE R T
{£H MSE ~ RMSE if# > RMSE & MSE Y
758 » RMSE BRHE R
Mﬂ&%ﬁﬁfﬁumw—ﬁnmz

x-1 y=1

:Je‘

Forf f (x, ) 27 ISR AR 2 DR
S (x, y)FR B LS G IKPEE -

(PY) ANBRIEHEFALL (peak signal-to-
noise ratio > PSNR)

{F B AR 2 G B G B 7 > R
R B E » — M 5T A PR
PSNR KM R R E -

2
PSNR(db) =10- 1og,0[fmgx ]
(o2

e

Hort /2 FORBARIRPE 2 oAl > 58
EHELL 255 fCA
(&) RITFEMIL (signal-to-noise ratio *
SNR) :
SNR HYJBUIE BN SRS R AR i 38R

BT o o2
SNR,, = S/ MSE =10 * 1ogm[0—f2”]
Hrp e
LS S L) - T
= — x,y — x,y
NM x=1 y=1

1 (6 ) TSR 2 IR
(73) Sharpness Ratio (SR)
RIFEE B (1997) » LUMREBGE AL
TRE VA 3 A B R K B it i 92 b - B3¢
GBS SRR R - B2 T P FH AER A
SAREWETE AR

H-1W-1

Sharpenss =" f*(x,y)

o

S,y =1(x,y)-1(x=Ly)+1(x,y)

—I(x,y-1)

Horb w T H 53 R 0 T R
S () 5 (6, p) W ERSRII R E o
(£) KAz HFETH1E
Percentage * LFP)
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%—E e H EEBILENE o IR0 SEER
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B EAN R RS GR TN AR B 098] >
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pXRRTRE > n-1 YRR —BEhZR eSS 2] By

(Low Frequency

oA R




%2+ 2 A E i

oA R
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Horh P(u, v) GRS H > 20 SR £
Hhu Al - HITBEET oL R Y E 0 (SRR
{ERAARIER Y o INIELUSES RO~ PIERS n
AR L & 3 DO AR S n BEZS - T AT A5 HY
WEsE 2t B HIES
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B=1000>.> P(u,v)/P,]
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AT 72 AE $EEUR SE 2 D) 22 H oy Lt
(LFP) #R77 » £ SRR N\ FEA T A2 22 1]
BAZS RS P AU AR PR > HEHNEEE £ 5~70
cpd °
() AERAE
FS)

R & Hiroaki Kotera and Wang Hui
(2002) B3 & H 42 B S8 25 85 F] o7 B
(Frequency Sharpness) » AR A"
B L I BE RO » T SEZS R
SR

57 (Frequency Sharpness *

log
Power

sSum power »

in each

spalial frequency increases radially outward

from center(dc) of power spectrum loa

(7

sharp

F, (@))V (0)do

org

F,, (o)) J2 45 50§ 19 1% <7 5 98 385 »
Frp (w)‘ 572 EF 5€ Sharpening Filter 2
1RGP E L ESERS
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- EERKG

AW 5T R & # R B {8 F Adobe
Photoshop 5 {4z FH#K S H11) USM (Unsharp
Masking) HUERRE » KRS FARIIHFIRE
(Sharpness Level) * HIf2 AT FFSEFFLEE
(Sharpness Level) & B #2702 L8
T B il 2R - DRI R B — 1 SR SR R R
(Sharpness Level) aXEHRTE > (RUIFTIRTE
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FENE D HE M AR E oy PIER -

’ > IRFFHY ¥ F 5 AE obe
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\*‘\ Blur: slopes e-f, f-g
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e Haze: ac/dc
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1 2 5

3 4
cy/pixel width
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Radius : 0. 3-2)

B3-1 -#HABEELTEE
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(ot 3
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BB T 200 BRATR SCR /N
PAE o DIERR e 2 AR RE M ©
2. AR B HRE

AHIE € Fir R FH Y K RE IR 52 G E W
il > 55— TR {52 1SO 12640 FE#EHIE R
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2 Entropy 0.82977 0.68851
3 RMSE 0.88383 0.78115
4 PSNR 0.83958 0.70489
5 SNR 0.82224 0.67607
6 SharpnessRatio 0.53951 0.29107
T LFP 0.61757 0.38139
8 FrequencySharpness 0.83018 0.6892
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