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m High Dynamic Range (HDR) of scene luminance
1,000,000 cd/m? AHR$EARAHAE AT S FER fx R
100,000 cd/m?2 BEEHAYPRE S T
500 cd/m2 LCD TV &L
50 cd/m? ‘z= ANIgE
0.01 cd/m? HH>t
0.001 cd/m2 2%

1,000,000,000:1 (109%:1)

m Low Dynamic Range (LDR) output media
E1Z%F% 100:1
LCDZ % 1000:1 ~ 500:1
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Time Names Type Characteristics

1984 Miller Global Mapping by constant brightness ratio

1993 | Tumblin and Rushmeier Global Mapping brightness value in suprathreshod level
1993 | Chiu Local First spatially-varying operator

1994 | Ward Global Match contrast sensitivity in photopic threshold
1996 Ferwerda Global Match contrast sensitivity in scotopic visibility
1997 | Ward Larson Global Histogram mapping

1998 Pattanik Local Multiscale for threshold and suprathreshold vision
2002 Reinhard Local Photographic tone mapping

2002 | Ashikhmin Local Mapping by local contrast equivalence

2002 Durand and Dorsey Local Fast bilateral filter

2002 Fattal Local Attenuating large gradient for compression

2002 Kotera Local Adaptive scale-gain MSR Retinex

2002 Fairchild Local iICAM image appearance

2005 Reinhard and Devlin Local Photoreceptor model

2007 | Wang Local Integrated surround Retinex

2007 Kuang Local ICAMO6 image appearance
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Preferred reproduction (Pleasing-type)

Exact match reproduction

Exact Match Media Type Example
Spectral (invariant) Similar Proofing, multi-ink printing
Colorimetric (conditional) | Similar Color copying, photograph-to-print
Color Appearance Dissimilar Real-life-to-photograph, CRT-to-print
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m Image = X Center(x, y)
m  Physical Contrast(x,y) = Center(x,y)/Background(X,y)

m F(HDR Physical Contrast(x,y)) = F(LDR Physical
Contrast(x,y))

m (Visual Contrast(x,y))ypr = (Visual Contrast(x,Y)), pr

HDR Physical Contrast — HDR Visual Contrast

LDR Physical Contrast < LDR Visual Contrast

HDR LDR
Center
Adapting Background
Surround

Center

Adapting Background

Surround
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HDR Physical Contrast =
Center(x,y)/Background(x,y)

Visual Contrast = f(HDR
Physical Contrast, Adapting
HDR luminance)

LDR Physical Contrast =
Inverse f(Visual Contrast,
Adapting LDR luminance)

LDR Center(x,y) = LDR
Physical Contrast * LDR
Background(x,y)

LDR Center(x,y) Is the
reproduced image(X,y)

L0
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eecleee 000nits

.........

10,000 nits
100,000 nits

Equal Visugl Contrast

0.4 1

Visual Contrast

0.2

0.0
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0:2 O.I4 w O.IEnlJ D IQ 0:8

Physical Contrast
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m By having the same RPVC values to achieve
the perceived visual contrast mapping for
HDR

. RPVC(S g z; L. (x,y)) = RPVC(S EX y; L' (%, Y))

Wit

m To compute the unknown S’~(X,Y)

HDR

.

Adapting Background

%
=
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=
Visual Contrast

Surround YeTTTTE DR GDR

Physical Contrast
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Fle Edit Text Go Cell Tools Debug Parellel Deskiop Window Help

IS & @9 o @00 B | @ | curentDirectory| CUsers\colorlab\Desktop\HDR it BBE

© Shorteuts ] How to Add 2] What's New
Workspace w0 # x | Current Dircp|

SRR LY E

Dﬁ’:‘ﬂlas%la-ovl@J [0 4 = f2 | B - B B B BB 4B | stack| Base

Marne ~ Value B - to [+ ] s [x|%a%] 0
[st] FileName '18hdr - = clear all;elose all; cle; -
FileNames <1x18 eell[ ] - waxning off =
Ll = [FileNames PathName] = nigetfile( ' * . hdr', ‘Moltiselect', 'on');
L <1504xlﬂl ’ S . ’ ;
LB 1604101 = 1f isegual(FileNames,0) || isequal{PathMame, 0}
LLB «1604x10 - disp( 'User selected Cancel')
Ldr_Lb_<YZ <1604x10f = - return;
M 0.6000 —
end
PathName C\Users\: .
RPCScale = t=whos( 'Filelanes ');
Ref\Vhite <1504xm| - 1f isequal(t.class, 'cell')
KYZIPT <1604x10¢ - filecunter=size(FileNames,2);
X¥Zimg <1604x10¢ - e
d 46 _ R )
flecunter 18 Eilecunte sl
gammavalue 1 - end
i 18
imgname i = - if matlabpool{ 'size') == O
'" L - matlabpoal(7):
Command History e x — -
sgrtf9)
010 5 8] - for ?:l:f’lletunler
- if filecunter=l
=52 9] | i e e -
csqrti(al i1y 24al || Dynamic_HDRVL unlygammﬁm % | HDRTompping0820m % | HDRTompping0820m % | mainm | mainm =] cutoffgaussianvl_parform iCAMOE PP
b=[52 92 6 8] Command \Vindow wgax
a=[10 5 §;5 4 8] @ [New to MATLAB? \Watch this Video, see Demos, or read Getting Started | x
-sqrti(al, 1)-b(1,10)42 )
sqrt((a(2,13-b(2,13)42 !
(fa-b).A2).4(1/2) o
sun{cacl,:)-bel,:3.%2 Elapsed time is 86.879705 seconds.
e - afl,-y-bil,-3y.42
B Rl bl RFCScale =
swin( {a-h), 423,00 1423
sum{fa-b) A2,2).401/2) 1
- 201078410 T 4:41
closeall Elapsed tine is 3%.895245 seconds.
toclose all Elapsed time is 100.722360 seconds.
- 201078413 B 1:48 Sending a stop signal to all the labs ... stopped.
“close all L >» clese all 1
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