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A Study on High Dynamic Range Image Generation Method for

Unconstrained Images
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Abstract High dynamic range image(HDRI) has the equal dinamic range that real world has. HDRI is generated
by composing several images which were photodraphed with changing exposure. However, each pixel of each image
must correspond uniformally to generate HDRI from several images of different exposure. Therefore, we have the
problem that the images must be photegraphed with a fixed camera and in static sheen. In this paper, to ease thise
condition, we propose the HDRI generating technique that was based on alining of the images of different exposure.

Key words high dynamic range image(HDRI), phase only correlation

goooooooooooobooooboooooooooo
gobooooooooooobbooooboOooooooooo

1. 0D O00

goobobooooboboooboobobbooooboobo
gobobooobboooobbooboobobbbooooboo
00000000000000000000 (0D HOODODOoOO
gboboboboboboboboobooboobooooooo
gogboboobbooobbooobooobbooboboa
gooooooobobobbobb0o0o0ooooooooooo
000000000000 0000O0O000 (High Dynamic
Range Image : HDRI) 000000000000

goooooboobooboboboboboboboooon
gooobooooboobooobbooboobooboobooo
gbobobobobobobobobobobobooobooon

gooo0o0O HDRIOOOOOOO
oo0oooHDRIOOOOOOOOOOCOOOOODODODODOD

-5 .
Real—worlc} 0 Dynamic Range 10

radiance L L : : : : : : al L L ‘

Digital picture  Short exposure Long exposure
intensity ‘ | | | | B— | | | | | |

Pixel value 0 ~ 255

0 1 Dynamic range



oooooobooooooboooooooobooooo
oooooobooooooboooboboouobobooooboooooo
goooooooooboooobooooboobooooboooooo
obooooobooooboooobobooooboboooobooboOoooo
gooooooooooooobooobobooooboooooo
OO0OO0O0O0OO0 HDRIOOOOOOOOODD

2. HDRIOOOO [1]

gooooo HDRIODOOOOODOOOOOOOOOO0O
ooboooobooboooa

2.1 HDRIOOOOOO
HDRIODOOOOOOODOOOOOOOOOoOoOoOOooooD
oooooooooooooobooboooooooooboooooo
cooooooobOoOOOOOOO0OO0OO0OO0O00O000HDRIOO
gooooooooooooobooobobooooooooo
0000000000000 000000000000 foO0O
oobooooboooooboooooooon

(00D 2)=f000 ExODO e) (1)
00000000000000000000000000000
E=f"'(2)/e 2)

O0OO0O0O0OHDRIOODOODOOOOOOOO0OO0O0OO0
000000000000 0000000000000000
HDRIODOODOOODOOO 2000000000000000
0000000000000

2.2 000000

00000 (2)0000000000000000 (3)00
oooo

Inf~" (Zi;) =InE; +1nt; (3)
0 (3)0000000000mf '=¢000000
q (Zz]) =InF;+1In t; (4)

go0ob0:0000000;0000000000CQ00DO
00000000 g(Z)000 InE; 000000000000
oooooogo

0= > [6(Zs) ~mEi+nt;]? (5)

02 HDROOOOODOOQ: D0O000O0OZ: 0000 f: 00000
I: 00000e: OO0OE: 0000w(Z): OOODO

gooopPOOOODOOQOODODODOOOOOCOOOOD
goboooboooooooobooobOoobOoboboonoa
gobooooooooooobooooboboooooooooo
gbooOooooUOobObO gOOO0ODOOOOOOODOOODO
gobooooooooooobooobooboooobooooooo
O00g0O000O0O0ODOOOD (6)DDOO

9" (Zij)=g(Z-1)-29(Z)+9(Z+1) (6)

00000 (5)00 (6)0000000000000000
000000000 (7) 0000

-3

i=1 j

[9(Zij) —InE; +1nt;]* + X

1 z2=Zmin+1

Q Zmax—1
9" (2)

(7)

0000 ZninlZne. 0000000000000 OO00ODO
oo xODOOOO0O0OOOCOOOOOOOOANOOOODOOO
ubobodgbOoOoOooOoobOOoOooboboOobooo

2.3 0 0O O
gooooooooooooOoOdHDRICOOOODODOODOD
gobooooooooooobbooobooooboooooDooo
gooooooobooooooobobooooboboOobooooDooo
goooobO HDRIODOODOOOOODOODOOODOOOO
000000000 0000000D00O0 HDRIOOOD
00000000000 RIUUoOoobDOo00ooOoooooo
goooooboooooooboooobobooooboooooDooo
goooobooooooooboooooooooooooag
goooobOooooooooboooobooobooooDooo
gboboooooooboboooooobooooooboo
goooooooooboooooooboooobooboooooo
gooooboooooboooooboooobooobooooDooo
O HDRIODDODOOOOOODOO

3. DO0DOO0oOooboOobObD HDRIOOODO

000000000000000000000000000
0000000000000000000000000000
00000 HDRIOOOOOOOOOO

3.1 0000000 [3]
000000000000000000000000000
000D000000000D0000000000000000
0000000000000000000000000000
00000000000000000000000
200000 f(z,y),9(z,y) 0000000000000
000000000 F(u,v),G(u,v) 000000000000

No—1Np—1

Fluv) = Y Y fla,y)e 27wt
y=0 x=0

|F(u,v)] &/ *0) (8)

Ny—1Np—1

Z Z g($’y)e—j2ﬁ(uz+vy)
y=0 =0

G(u,v)



= (Glu, )| ©)

F(u,v),G(u,v) 000000000 R(u,v) 00000000
oooo

R(u ’l)) _ F(U7U)G(u7v)
7 |F(u, v)G(u, v)|
— @) =9 (u,v) (10)

0000G(w,v)0 Gu,0)000000000000000
00 #(z,y) 0 R(u,v) 00000000000000000O
0oooo
030000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
000000000D00000

3.2 0000
000000000000000000000000000
0000000000000000000000000000
00040000000000000
000000000000000000000000000

correlation

——

correlation

l—

Reference image  amplitude

Input image 2

amplitude phase

Phase only correlation

0 3 Phase only correlation

Iterate affine transform (fror%f
-10° t0 10° per0.1° )

- Phase correlation - -
Maximum Input image

correlation value
Estimated rotation

Translation|phase

Phase correlation Rotation alignment
image

Estimated translation

HDRI

&)
Alig t image

04 0000000

0000000000000 oo0ooDoOooooDooDO £10°
gooooooolcooUoOoOoOoUoUoUOoUooOOoUoOon
goooooooooooobooobOoOooobooooooo
gobooooooooooobboooboboooobooooooo
goooooooooooobooobobooooboooooDooo
oooooooooooo
goboooooooooooooooboooobooooDooo
gooooboooooooboooboobooobooooDooo
gooooobooooooobooboouooboobooooDooo
goooooboooooooobobooobooooooooooo
gobooooooooooobboooooooooooooag
gooooboooooooboooobOooOoboOobOoOoooDooo
goooooooooo

3.3 0O0OOoooo
gobooooooooboooooooboooobooOooooo
gooooooooooooboooooooooooooo
goboooobooooobooobooboouoobooobooooDooo
gobooooooooooobobooobooooooooooo
gooooboooooooboboooobooobooboOoooDooo
gooooooooooobobooooooboboooooooDo
gobooooboooooooobooooocOooobooooooo
gooooooooooooboooobOoobooOoboooDoo
goboooobooooooooboooooboooooooooog
gobooobooooooooboboooooooooooooag
good

3.4 0 0O0OO
gooooooooooHDbRIODOOODOOOOODOOOO
gobooooooooooobbooooboooooooooo
goooooooooboooobboooboooobooooooo
gobooobooooooooooOosbooooboooobooog
goooobooobo1ooooo

3.5 0 OO0
gobooooboooboboooboboooboooenDbbOOO
gobooooooobooboooooooooooo 100000
000000000000 ooo0O0 RGBOOOOOOOO
O700000000CO000CO0ODOOC HDRIOO 8000
goboooooooooooboboooooooooooooa
gooooooooooonOo vyoOoHDRIOO 900000
3.6 O d
gobooooooooboooooHbRIOCOOOOOO
gobooooboooooooobooobOocOoooOoboOooooo
goooooooooooobobooobooooooooooo
goboooobooooboobobo s sbboooooooo
gooooobooooooooobo0ooboobooooDooo
gooooooo

4. 0O 0O U

goboooooooboooooooooooboooooog
gooooooooooooobo0oooboob HbrIOOOO
gboooobooooooooobobooooboOobooOoooDooo

— 3 —



logespoars

& & L B oo om e > o

logespoars

& & L B oo om e > o

06 000000000000

01 0000

exposure 3 2 10 -1 -2 -3 -4 -5
added value rotation 1.1154 | 3.3345 | 1.10163 | 0 | 1.5792 | 4.63489 | 3.4485 | 2.62396 | 1.93804
X transform 3 7 810 8 1 2 8 3
y transform 2 0 910 1 2 6 6 2
estimated value | rotation 1.11 3.34 1.1]0 1.59 4.64 3.4 2.62
x transform 3 7 810 8 1 2 8
y transform 2 0 910 1 2 6 6
responss lundionfor R dhannsl Iesponse nction for g chonmel
o
I
- e | L e
E-1

o
g

100 150
[CERETY

=0 20

Tespon lurdion for Bchansd
T T

-
coentons

o
g

100 150
[CERETY

B

H

150 200
ol el

o
[
g

o7 0000

08 ODOODOOOOOOO0OOO
00000000 HDRI

gooooboooobooooboOoobooOoooooooaoo
g00ooooo0o000ooooc0oO0oooooO0oOd HDRIOO
gooooO0O0O000 HbRIODOOCOOOOOOOOOOOO
gooooooooboooooboooobobooobooooooo

gboooobooooo

gbobooooooooooooooooooooooooon
go0obo0oooo0ooOo0ooooooooboOoobOOooooooon
HDRIOOOOOOOOOOOOOOOOOOOOOOOO0O

000000000 HDRIOOOOOOOOODOOOOOD

[1]
[2]

[3]

0

09 ODoOoOOoOooooooooo
000000000 HDRI

O

P. E. Debevec, J. Malik, “Recovering high dynamic range
radiance maps from photographs,” Proc. SIGGRAPH, 1997.
S.B. Kang, M. Uyttendaele, S.Winder, R. Szeliski, “High
Dynamic Range Video” , Proc. SIGGRAPH, 2003.

K. Takita, T. Aoki Y. Sakagi, T. Higuchi, K. Kobayashi,
“High-Accuracy Subpixel Image Registration Based on
Phase-Only Correlation,” IEICE Trans. Fundamentals, vol.
E86-A, no. 8, pp. 1925-1934, Aug. 2003.



