
ˮ͔͙ͦ͋ͪ͊͗ͤ͘Ύ ΄͙͎ͪͦͦͦ͟ 
͙͙͒ͤ͊ͣ;͔͎ͫͦͦ͟ ͙͒͊ͨ͊ͦͤ͊͘

˨ͦ͊͒͟͡;͙͟Υ ˴͙͙ͪͫͭͤ͊ ˭͙ͨ͊

˶͙͊͋ͦͪ͊ͭͦͪΎ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ ͎ͪ͊ͺ͙͙͟ ͙ 
ͣͯ͡Έ͙͔͙ͭͣ͒͊ ˤ˸˴ ˸˥̂

˿͔ͨͼͯͪͫ͟ ˻˿̅ˮ

˶͔͟ͼ͙Ύ 3

16͔͊ͨͪ͡Ύ нлм5



˽͊ͤ͡ ͔͟͡ͼ͙͙

Å˭͊;͔ͣ ͤ͊ͣ ͤͯ͗ͤ· ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ ΄͙͎ͪͦͦͦ͟ 
͙͒͊ͨ͊ͦͤ͊͘  όHDRύ ͙ ;ͭͦ Ήͭͦ ͔ͭ͊ͦ͟

Å˻͔͙͔ͭͦ͋ͪ͊͗ͤ HDR

ïHDRI ͒ ͙͔͙ͫͨ͡

ïˢ͎͙ͦͪͭͣ͡· ͭͦͤ͊͡Έ͚ͤͦ ͔͙͙ͦͣͨͪͫͫ͟ όTone mapping) HDR-
> LDR

Å˽ͦͯ͡;͔͙͔ͤ HDR-͙͔͙͚ͦ͋ͪ͊͗ͤ͘

Å˴͙͍͙͔ͦ͒ͪͦ͊ͤ HDR-͙͔͙͚ͦ͋ͪ͊͗ͤ͘

Å˽͙͔͔͙͔ͪͣͤͤ HDR͒ ͡Ύ ͍͔ͦͫ΅͔͙ͤΎͫͼ͔ͤ· ͙ͨͪ 
͍͙͙ͯ͊͊͘͘͡ͼ͙͙

ÅExposure Fusion 2



˭͊;͔ͣ ͤ͊ͣ HDR?

Å˿͙͔ͤͭ͘ ͙͔͙͚ͦ͋ͪ͊͗ͤ͘

ï˹͔ ͺͦͭͦ ͔͙͙ͪ͊ͫͭͤ͡·͚Κ ˸ͦ͗ͤͦ ͔͋͘ HDR. OpenGL

ï͔͙͙̅ͦͭͦͪ͊ͫͭ͡;ͤ·͚Φ ͙͙̅͘;͔͙͔ͫ͟ ͤ͊͘;͔͙ͤΎ Ύ͙ͪͦͫͭ͟ -> 
Ύͪͦͫͭ͟Έ ͙͔͒ͫͨ͡Ύ

Å1 ͘ ͙͔͊͒͊ͤ [
˃
]->[RGB] (0..256+)

Å˻͋΅͊Ύ ͊͒͊͘;͊ ͙ͨͪ ͍͙͙ͯ͊͊͘͘͡ͼ͙͙ Float->Byte
Rendering LDR (3dsmax) vs Rendering HDR (3dsmax)

3



˴͊͟ ͚͙ͦ͋ͦͭͫΈ ͔͋͘ HDR?

Å ˮ͔͙͔ͦ͋ͪ͊͗ͤ͘ ͨͦͯ͡;͊Όͭ ͔͊ͣͪ͟·Ґ> c͙ͭͪͦͣ ͔ͣͦ͒͡Έ ͔͊ͣͪ͟·:

ï˻͙ͨͭ;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊ ό͔͊ͨͪͭͯͪ͊Σ ͙ͤ͊͘͡Σ ͍·͔͒ͪ͗͊͟Σ ΦΦΦύ

ï˸͙͊ͭͪͼ͊ όˣ͚͔͍͙͚͊ͪͦͫ͟ ΄͊͋ͦͤ͡ύ

ï˻͋ͪ͊͋ͦͭ͊͟ ͍͙ͤͯͭͪ ͔͊ͣͪ͟· ό˽˻Σ ͙͔ͤ͊ͨͪͣͪΣ ͎͊ͣͣ͊-͔ͦͪͪ͟͟ͼ͙Ύύ

ÅC˶ ͔͎ͦ͟ ͔͙͍ͪ͊ͦ͊ͭ͘͡Έ ͨͪͦͫͭͯΌ ͔͊ͣͪͯ͟ όͨͦͤͦ͡ͼ͔ͤͤͯΌ ςͫ ͔͔ͦ͗ͤ͡ύ

ÅD̂  ͔͊ͣͪ͟ ͔ͫͭΈ ͎͙ͦͪ͊ͤ;͔͙ͤΎ

ʇʦʭʦʞʝ ʥʘ ʬʦʪʦʛʨʘʬʠʶ, ʥʝ ʧʦʭʦʞʝ ʥʘ ʪʦ, ʯʪʦ ʤʳ ʚʠʜʠʤ!
4



˴͊͟ ͙ͦͭͦ͋ͪ͊ͭ͘Έ ͔ͪͯ͘͡Έͭ͊ͭ ͍͙͙ͯ͊͊͘͘͡ͼ͙͙Κ

Å˽͙ͪ;͙ͤ͊ ͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭ ͔͊ͣͪ͟·Υ ͎͊͘͡ ς
͎͍͊ͤ͊ͦͦ͡·͚Σ ͊ ͔͊ͣͪ͊͟ ͼ͙ͺ͍ͪͦ͊Ύ

Åˣ͔ͯ͒ͣ ͔ͪ΄͊ͭΈ ͊͒͊͘;ͯΥ

1. ˴͔͊ͦ͟ ͯ ͤ͊ͫ ͚͍ͯͫͭͪͦͫͭͦ ͍·͍ͦ͒͊Κ

2. ˴͊͟ ͍·͍͔͙ͫͭ ͙͔͙͔ͦ͋ͪ͊͗ͤ͘Κ
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˨͙͔͙ͫͪͭ͊͘͟ͼ͙Ύ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ

Å˨ͦͫͭ͊ͭͦ;ͤͦ ͙͡ 
͙͙ͭͨ;ͤ·ͻ ͔͍ͨ͊ͪ͊ͣͭͪͦ 
͙͔͙͒ͫͪͭ͊͘͟ͼ͙͙ 
͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΚ

Å˾͔͊ͪ͘΄͔͙͔ͤ

Å͍͔̇ͭ

Å̒ͪͦͫͭ͟Έ
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˨͙͔͙ͫͪͭ͊͘͟ͼ͙Ύ ͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΥ 
͔ͪ͊ͪ͘΄͔͙͔ͤ

Å ˿;͙͔ͭ͊ͭͫΎΣ ;ͭͦ ͔ͪ͊ͪ͘΄͔͙͔ͤ ͎ͦͪͦͦ͘͟ ͎͊͊͘͡ ς
м ͎͍ͯͦ͊͡Ύ ͙ͣͤͯͭ͊ όм / сл ͎ͪ͊͒ͯͫ͊ύ

Å ˹͊ ͪ͊ͫͫͭͦΎ͙͙ͤ мͣ ;͔͍͔ͦ͟͡ ͔ͣͦ͗ͭ 
͙ͪ͊͘͡;͙ͭΈ ͍͙͙͊͒ͪ͊ͭ͟͟ ͔ͪ͊ͣͪͦͣ͘ tg(1/60)ͣ  
~лΣоͣͣ

Å ˴͔͊ͦ͟ ͔ͪ͊ͪ͘΄͔͙͔ͤ ͒ͦ͗ͤͦ͡ ͋·ͭΈ ͯ 
͙ͣͦͤͭͦͪ͊ мсx9 ͒ ͙͎͊ͦͤ͊͡ΈΌ ннΩΩΣ ;ͭͦ͋· 
;͔͍͔ͦ͟͡ ͔ͤ ͙ͪ͊͘͡;͊͡ ͙͔͙ͨͫ͟͡Κ

Å ˾͔͊ͣͪ͘ Ήͪ͊ͤ͊͟ ~50xолͫͣΦ

Å ˾͔͊ͣͪ͘ ͙͔ͨͫ͟͡ΎΥ мсссx1000

Å ˤ͔ͨͦͤ͡ ͨͦ ͙ͫ͊ͣ͡ ͍͔͔ͫͦͪͣͤͤ·ͣ ͙͔͒ͫͨ͡ΎͣΗ

d

D

alpha = 1ô

16

9

22ôô
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˨͙͔͙ͫͪͭ͊͘͟ͼ͙Ύ ͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΥ 
͔ͪ͊ͪ͘΄͔͙͔ͤ

Å ͙́͊͋͡ͼ͊ ͍͔͍͙͚ͫͦͦͭͭͫͭ dpi ό͙ͦ͟͡;͔͍ͫͭͦ ͭͦ;͔͟ ͤ͊ ͒Ό͚ͣύ ͙ ͪ͊ͫͫͭͦΎ͙͚ͤ ͨͪͦͫͣͦͭͪ͊

Å Dpi ͤ ͔ͦͭͦͪ͟·ͻ ͚͍ͯͫͭͪͦͫͭ

8

˾͊ͫͫͭͦΎ͙͔ͤ όͣύdpi 

0.2 436.6

0.3 291.1

0.5 174.6

0.6 145.5

0.8 109.1

1 87.3

2 43.7

˸͔ͦ͒͡Έ
˨͙͎͊ͦͤ͊͡Έ 
Ήͪ͊ͤ͊͟ ˾͔͊ͪ͘΄͔͙͔ͤ

˽͙͔͔͚ͫ͟͡ ͤ͊ 
͒Ό͚ͣ

MacBook Pro 15 Retina 2880Ҏ1800 220

˸͙ͦͤͭͦͪ LG 22MP65D-P 211920x1080 105
˸͙ͦͤͭͦͪ SAMSUNG S22D300NY 211920x1080 105

iPod touch(4-͔ ͔͙͔ͨͦͦͤ͟͡ύ ͙iPhone 4/4S 960Ҏ640 330
iPhone 6+ 1920x1080 401
͔͔́͡ͺͦͤ Samsung Galaxy s6 5.12560Ҏ1440 575



˨͙͔͙ͫͪͭ͊͘͟ͼ͙Ύ ͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΥ 
͔ͪ͊ͪ͘΄͔͙͔ͤΥ ͼ͍͔ͭ

Å ͍͔̇ͭ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟ΎΥ
ï ́ͦͤͦͣ
ï ˹͊ͫ·΅͔ͤͤͦͫͭΈΌ
ï ˿͍͔͚ͭͦͭͦ͡

Å ̉ͭͦ ͣͦ͗ͤͦ ͫ͊͊ͭ͘͟Έ ͨͪͦ ͭͦͤ ͙ ͤ͊ͫ·΅͔ͤͤͦͫͭΈΚ
Å ˤ ͪ͊ͤ͘·ͻ ͙ͫͭͦ;͙ͤ͊͟ͻ ςͪ ͊ͤ͘·͔ ͒͊ͤͤ·͔Η
Å ˸ͦ͗ͤͦ ͫ;͙ͭ͊ͭΈΣ ;ͭͦ ͦͦͦ͟͡ мрл ͔͍ͦͭͭͤͦ͟ ͭͦͤ͊ Ҍ нр ͨͦ ͤ͊ͫ·΅͔͙ͤͤͦͫͭ ͣͦ͗ͤͦ 
͙ͪ͊͘͡;͙ͭΈ
ï ˤΦˤΦ˸͔΄͍ͦ͟ ͙ ˢΦˣΦ˸͍͔͔͍͊ͭ Ϧ˻͍ͫͤͦ· ͍͔͔ͫͭͦͭͻ͙͙ͤ͟Ϧ ό˸ΦΣ ͔͎͙̏ͤͪͦ͊ͭͦͣ͒͊ͭ͘Σ мфуфύ
ï Ϧ͙͙̅͘;͔ͫ͊͟Ύ Ήͤͼ͙͔͙ͦͨ͒͟͡ΎϦ ͨͦ͒ ͔ͪ͒Φ ˢΦ˸Φ˽ͪͦͻ͍ͦͪͦ͊ ͍ р ͔ͭͦͣ ό˸ΦΣ ˣͦ͡Έ΄͊Ύ ˾͙͚ͦͫͫͫ͊͟Ύ 
Ήͤͼ͙͔͙ͦͨ͒͟͡ΎϦΣ мффуύ

Å ˥ͪͯ͋ͦΥ ͔ͤͫͦ͟͡Έͦ͟ ͭ·ͫΎ; ͼ͍͔͍ͭͦΣ ͔ͤ ͫ;͙ͭ͊Ύ ͍͔ͫͭͦͭ͡· όΎ͙ͪͦͫͭ͟ύΦ
Å ˤ ͔͙ͣͦ͒͡ RGBͤ ͙͔ͦͪͣͪͯͣ ͤ͊͘;͔͙͔ͤ ͼ͍͔ͭ͊ R+G+B=1Φ ˽ͦͯ͡;͔͊ͭͫΎ нррϝнрр Ґ 
срлнр ͔͍ͦͭͭͤͦ͟Φ

Å у ͙͋ͭ ͤ͊ ͊ͤ͊͟͡ ͒ͦͫͭ͊ͭͦ;ͤͦ ͒͡Ύ ͙͍͙ͦ͒ͪͦ͊ͤ͟Ύ ͼ͍͔ͭ͊Η
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˨͙͔͙ͫͪͭ͊͘͟ͼ͙Ύ ͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΥ 
͔ͪ͊ͪ͘΄͔͙͔ͤΥ Ύͪͦͫͭ͟Έ

Å͔͍͔̉ͦ͡;͔͙͚ͫ͟ ͎͊͘͡ ͍ ͫͦͫͭͦΎ͙͙ͤ ͙͍͊͒͊ͨͭͪͦ͊ͭΈͫΎ ͟ 
͍͔ͦͫ΅͔͙ͤΌ ͍ ͔͔ͨͪ͒͊͡ͻ мл-͙ͭ ͨͦͪΎ͍͒ͦ͟ ͙͔͔͙ͣͤͤ͘Ύ 
Ύ͙ͪͦͫͭ͟Η

Å˽͙ͪ Ήͭͦͣ ͍͔͔ͦ͒ͤͦͪͣͤͤͦ όͫͼ͔ͤ͊ύ ͒ͦ р-͙ͭ ͨͦͪΎ͍͒ͦ͟ 
͙͔͔͙ͣͤͤ͘Ύ Ύ͙ͪͦͫͭ͟

Å˸͙ͦͤͭͦͪ· ςͣ ͊ͫ͟Φ н  ͨͦͪΎ͒͊͟
ï˽ͦΉͭͦͣͯ ͒͡Ύ ͦ͋·;ͤ·ͻ ͙͍ͣͦͤͭͦͪͦ у ͙͋ͭ ͍͔ͨͦͤ͡ ͻ͍͔͊ͭ͊ͭ

Å˹ͦ Ή͎ͭͦͦ ͔ͤ ͻ͍͔͊ͭ͊ͭ ͒͡Ύ ͙͙ͦͨͫ͊ͤΎ ͙͙͒ͤ͊ͣ;͔͎ͫͦͦ͟ 
͙͒͊ͨ͊ͦͤ͊͘ Ύ͔͚ͪͦͫͭ͟
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̉ͭͦ ͔ͭ͊ͦ͟ ͙͙͒ͤ͊ͣ;͔͙͚ͫ͟ ͙͒͊ͨ͊ͦͤ͘Κ

Å˻ͭͤͦ΄͔͙͔ͤ ͔ͣ͗͒ͯ ͙͙ͣͤͣ͊͡Έͤ·ͣ ͙ ͙ͣ͊ͫͣ͊͟͡Έͤ·ͣ 
ͤ͊͘;͔͙͔ͤͣ ͍ͦͣͦ͗ͤ͘·ͻ ͤ͊͘;͔͙͚ͤ ͔͚ͤͦͭͦͪͦ͟ ͙͔ͣͪ͘Ύ͔͚ͣͦ 
͍͔͙͡;͙ͤ·

Å˸͙͙ͤͣͯͣ ;͊ͫͭͦ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͙͙ͣͤͣ͊͡Έ͚ͤͦ ͙ͪ͊͘͡;͙ͣ·ͣ 
ͤ͊͘;͔͙͔ͤͣΣ ΄ͯͣͦͣΣ ͔ͨͦͣͻ͙͊ͣ ͙ ͭΦͨΦ

Å̉͊ͫͭͦ ͙͔ͨͪͣͤΎΌͭͫΎ ͒͡Ύ ͙ͪ͊͘͡;ͤ·ͻ ͙͔ͫͫͭͣΣ ͙͙͒ͤ͊ͣ͊͟ 
͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͙͎ͫͤ͊ͦͣ͡ ͍ͦ ͍͔͔͙ͪͣͤ

Åˮ͔ͣͪ͘Ύ͔ͭͫΎ ͊͟͟
ï˻ͭͤͦ΄͔͙͔ͤ
ï˨͍͙ͦ;ͤ·͚ ͎͙ͦ͊ͪ͡ͺͣ ͦͭͤͦ΄͔͙ͤΎ όͫͭͦͨ·ύ

Å̒ͪͦͫͭ͟ΈΣ ;͊ͫͭͦ ͍ ͺ͎ͦͭͦͪ͊ͺ͙͙

ï˨͔ͫΎ͙ͭ;ͤ·͚ ͎͙ͦ͊ͪ͡ͺͣ ͦͭͤͦ΄͔͙ͤΎ ό͔͒ͼ͙͔͋͡͡·) 
Å˭͍ͯ͟
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˽͙͔ͪͣͪ· ͙ͫͭ͊ͭ;͔͎ͫͦͦ͟ ͙ ͙͙͒ͤ͊ͣ;͔͎ͫͦͦ͟ 
͙͒͊ͨ͊ͦͤ͊͘

Å͔͍͔̉ͦ͡;͔͙͚ͫ͟ ͎͊͘͡ ͍ ͫͦͫͭͦΎ͙͙ͤ ͙͍͊͒͊ͨͭͪͦ͊ͭΈͫΎ ͟ 
͍͔ͦͫ΅͔͙ͤΌ ͍ ͔͔ͨͪ͒͊͡ͻ мл-͙ͭ ͨͦͪΎ͍͒ͦ͟ ͙͔͔͙ͣͤͤ͘Ύ 
Ύ͙ͪͦͫͭ͟Η Ґ ͙͙͒ͤ͊ͣ;͔͙͚ͫ͟ ͙͒͊ͨ͊ͦͤ͘

Å˽͙ͪ Ήͭͦͣ ͍͔͔ͦ͒ͤͦͪͣͤͤͦ όͫͼ͔ͤ͊ύ ͒ͦ р-͙ͭ ͨͦͪΎ͍͒ͦ͟ 
͙͔͔͙ͣͤͤ͘Ύ Ύ͙ͪͦͫͭ͟ Ґ ͙ͫͭ͊ͭ;͔͙͚ͫ͟ ͙͒͊ͨ͊ͦͤ͘

Å˸͙ͦͤͭͦͪ· ςͣ ͊ͫ͟Φ н  ͨͦͪΎ͒͊͟ Ґ ͙ͫͭ͊ͭ;͔͙͚ͫ͟ 
͙͒͊ͨ͊ͦͤ͘

Ǻ͔ͻ͎͙ͤͦͦ͡Ύ dynamic contrast = ͒ ͙͙ͤ͊ͣ;͔͙͚ͫ͟ 
͙͒͊ͨ͊ͦͤ͘
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͙͙́ͨ;ͤ·͔ Ύ͙ͪͦͫͭ͟ ͙ͯ͘͡;͔͙ͤΎ

̅ͦͤ ̒ͪͦͫͭ͟Έ(cd* m-2)

ʅʦʯʥʦʝʥʝʙʦ(ʙʝʟʣʫʥʳ) 0.00001

ʅʦʯʥʦʝʥʝʙʦ(ʣʫʥʘ) 0.001

ʗʩʥʳʡʜʝʥʴ 1000

ʗʩʥʳʡʜʝʥʴ(ʩʦʣʥʮʝ) 10000

ʄʘʢʩ. ʩʪʘʪ. ʷʨʢʦʩʪʴ ʦʙʳʯʥʦʛʦ 

ʤʦʥʠʪʦʨʘ(CRT, LCD)

1000

ʕʪʦʛʦ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʷʨʢʦʩʪʝʡ
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ˮ͔͙ͦ͋ͪ͊͗ͤ͘Ύ ΄͙͎ͪͦͦͦ͟ ͙͒͊ͨ͊ͦͤ͊͘

Åˮ͔͙ͦ͋ͪ͊͗ͤ͘Ύ ͫ ͙ͦ͟͡;͔͍ͫͭͦͣ ͙ͪ͊͘͡;ͤ·ͻ ͔͔͍͔ͨͪ͒͊͊ͣ·ͻ 
ͤ͊͘;͔͙͚ͤ Ύ͙ͪͦͫͭ͟ ͔͔͋ͦ͡ у ͙͋ͭ ͤ͊͘·͍͊ΌͭͫΎ 
ˮ͔͙ͦ͋ͪ͊͗ͤ͘Ύ͙ͣ ͙͎̊ͪͦͦͦ͟ ό˨͙͙ͤ͊ͣ;͔͎ͫͦͦ͟ύ ˨͙͊ͨ͊ͦͤ͊͘ 
ïHDR ςHigh Dynamic Range Images

Å˻͋·;ͤ·͔ у͙͋ͭ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ Ґ ˮ͔͙ͦ͋ͪ͊͗ͤ͘Ύ ͎̂ͦͦ͘͟ 
ό˨͙͙ͤ͊ͣ;͔͎ͫͦͦ͟ύ ˨͙͊ͨ͊ͦͤ͊͘
ïLDR ςLow Dynamic Range Images

Å˭͊͒͊;͙Σ ͍ͫΎ͊ͤͤ͘·͔ ͫ HDR:
ïˤ͙͙ͯ͊͊͘͘͡ͼ͙Ύ HDRόͤͯ͗ͤͦ ͤ͊ͣ ͍ ͔͍ͨͪͯΌ ͦ;͔͔ͪ͒Έύ
ï˽ͦͯ͡;͔͙͔ͤ HDR ͙  ͻ͔͙͔ͪ͊ͤͤ HDRό͒͡Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͒͊ͤͤ·ͻ 
͔ͪ͊͡Έ͎ͤͦͦ ͙ͣͪ͊ύ
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˽͊ͤ͡ ͔͟͡ͼ͙͙

Å˭͊;͔ͣ ͤ͊ͣ ͤͯ͗ͤ· ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ ΄͙͎ͪͦͦͦ͟ 
͙͒͊ͨ͊ͦͤ͊͘  όHDRύ ͙ ;ͭͦ Ήͭͦ ͔ͭ͊ͦ͟

Å˻͔͙͔ͭͦ͋ͪ͊͗ͤ HDR

ïHDRI ͒ ͙͔͙ͫͨ͡

ïˢ͎͙ͦͪͭͣ͡· ͭͦͤ͊͡Έ͚ͤͦ ͔͙͙ͦͣͨͪͫͫ͟ όTone mapping) HDR-
> LDR

Å˽ͦͯ͡;͔͙͔ͤ HDR-͙͔͙͚ͦ͋ͪ͊͗ͤ͘

Å˴͙͍͙͔ͦ͒ͪͦ͊ͤ HDR-͙͔͙͚ͦ͋ͪ͊͗ͤ͘

Å˽͙͔͔͙͔ͪͣͤͤ HDR͒ ͡Ύ ͍͔ͦͫ΅͔͙ͤΎͫͼ͔ͤ· ͙ͨͪ 
͍͙͙ͯ͊͊͘͘͡ͼ͙͙

ÅExposure Fusion 15



HDRI-͙͔͙͒ͫͨ͡

Å˨͍͔͙͔ͦ͋͊ͤ͡ ͍͔͙ͨͦ͒ͫͭ͟ ͒͡Ύ ͎͊͗͒ͦͦ͟ ͙͔ͨͫ͟͡Ύ

Å˨͡Ύ ͎͊͗͒ͦͦ͟ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ ͙ͫͭͪͦͭͫΎ н ͔ͭͫͭͯͪͤ͟·ͻ 
͊ͪͭ͟·
ï Jonathan Cohen, Chris Tchou, Tim Hawkins, Paul Debevec. Real-Time High Dynamic Range Texture 

Mapping. Proceedings of the EurographicsWorkshop in London, United Kingdom, June 25ς27, 2001, 
pp. 313-320

Å˾͔͙ͦͣ͋ͤ͊͟ͼ͙Ύ ͍ ͨͪͦͼ͔͔ͫͫ ͔͙ͦͭͦ͋ͪ͊͗ͤΎ

ÅCˣ͔͔ͦ͡ ͨͪͦͫͭ͊Ύ ͦ͋ͪ͊͋ͦͭ͊͟Σ ;͔ͣ TM

ÅD˨ ͎͍͙ͦͪͦͦͤ͊͘Σ ͔͔ͤͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭΈ
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˴͊͟ ͔͍ͨͪͦ͋ͪ͊ͦ͊ͭ͘Έ ͤ͊΄͙ ͪ͊ͫ;͔ͭ· ͍ 
͙͔͙͔ͦ͋ͪ͊͗ͤ͘Κ

Å˽͙ͦͫͭͪͦͣ ͔ͣͦ͒͡Έ ͎͊͊͘͡ ͙ ͎ͣͦ͊͘ J

ï˭͊͒͊;͊ ͔ͤ ͔ͪ΄͔ͤ͊ ͨͦͤͦͫͭ͡ΈΌ ͍ ͔ͭͯ͟΅͙͚ ͔ͣͦͣͤͭ 
͍͔͔͙ͪͣͤΗ

ï͙ͫ ͨͦ͡Έ͔ͯͣ͘ ͎͙͊ͦͪͭͣ͡· ͭͦͤ͊͡Έ͚ͤͦ ͔͙͙ͦͣͨͪͫͫ͟ 
ό;͙͊ͫͭ;ͤͦ ͔ͪ΄͊Όͭ ͊͒͊͘;ͯ ͔͙ͣͦ͒͡ ͎͊͊͘͡ ͙ ͎ͣͦ͊͘ύ

ïͻ͙͙ͯ͒ͦ͗ͤ͟
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͔͍͔̆ͯ͒ͦ͗ͫͭͤͤ·͔ ͔͍ͫͪ͒ͫͭ͊ ͍ͨͦ·΄͔͙ͤΎ 
͙͙͒ͤ͊ͣ;͔͎ͫͦͦ͟ ͙͒͊ͨ͊ͦͤ͊͘ 
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ʄʦʥʝçImpressions at Sunriseè



͔͍͔̆ͯ͒ͦ͗ͫͭͤͤ·͔ ͔͍ͫͪ͒ͫͭ͊ ͍ͨͦ·΄͔͙ͤΎ 
͙͙͒ͤ͊ͣ;͔͎ͫͦͦ͟ ͙͒͊ͨ͊ͦͤ͊͘
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ʄʦʥʝçImpressions at Sunriseè



LDRvs HDR

20



LDRvs HDR
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˽͔͍͙͔ͪͦ͋ͪ͊ͦ͊ͤ͘ HDR->LDR

ὒὈὙὴ ὝὓὌὈὙὴỉὖ ȟὴỉὖ ̍̎̏̇̆̒̓̃̏̐̉ ̋̒̆̌̆̊

22

HDRLDR

TM



˽͔͍͙͔ͪͦ͋ͪ͊ͦ͊ͤ͘ HDR->LDR

Å˥ͦ͋͊͡͡Έͤ·͔ ͔ͦͨͪ͊ͭͦͪ·
ïˮ͔͙͒ͤͭ;ͤ͊Ύ ͔͙͔͚ͤͤͤ͊͡Ύ ͙͍ͪ͊͟Ύ ͙ͫ͗͊ͭΎ ͒͡Ύ ͍͔ͫͻ ͙͔͔͚ͨͫ͟͡ 
͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ

ïAdaptive Logarithmic Mapping for Displaying High Contrast Scenes

Å˽͍͔ͪͦͫͭͪ͊ͤͫͭͤͤͦ-͍͙͙͊ͫͣ͘·͔ ͔ͦͨͪ͊ͭͦͪ·
ï˶ͦ͊͟͡Έͤ·͔ ͔ͦͨͪ͊ͭͦͪ·

Å˸ͦ͒ͯ͡Ύͼ͙Ύ ͙͍͚ͪͦ͟ ͒͡Ύ ͎͊͗͒ͦͦ͟ ͙͔ͨͫ͟͡Ύ ͙ ͔͎ͦ ͔͙ͦͪͯ͗ͤ͟Ύ

ÅPhotographic Tone Reproduction for Digital Images

ï̉͊ͫͭͦͭͤ·͔ ͔ͦͨͪ͊ͭͦͪ·
Å˾͊͋ͦͭ͊Όͭ ͍ ;͚͊ͫͭͦͭͤͦ ͙ͦ͋͊ͫͭ͡

ÅFast Bilateral Filtering for the Display of High-Dynamic-Range Images

ï˥͙͔ͪ͊͒ͤͭͤ·͔ ͔ͦͨͪ͊ͭͦͪ·
Å˾͊͋ͦͭ͊Όͭ ͫ ͙͍͚ͨͪͦͦ͒ͤͦ͘ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ

ÅGradient Domain High Dynamic Range Compression
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˴͙͊ͫͫ͡ͺ͙͊͟ͼ͙Ύ ͔͍ͣͭͦ͒ͦ TM
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Åɸʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ\ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ

Åʊʝʦʨʝʪʠʯʝʩʢʠʝ\ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ

Åʗʨʢʦʩʪʴ\ʜʝʪʘʣʠ\ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʵʬʬʝʢʪʳ


