Dynamisk omrade (Dynamic Range)

Definition pa dynamisk omrade: meget enkel & elegant!

Forholdet mellem billedinformation og st@j = billedinformation/stgj
Table 1a

Photons |Moise

Signal-to-noise
Ratio

9 3

3

100 10

10

900 30

30

10000 |100

100

40000 200

200

90000 (300

300

Tabellen viser det enkle forhold:

Man tzeller simpelt hen antal fotoner fra
henholdsvis billedinformationer og stgj!

Heraf fremgar de helt afggrende kriterier
for stort dynamisk omrade: mindst
mulig stgj og mest muligt lys!

e Stgj er mindst mulig ved lavest mulig ISO indstilling

e Stgj er mindst mulig ved stgrste pixel (malt) i sensoren

e Lys mangde giver sig selv
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Dynamisk omrade (Dynamic Range)

Beskaering af billedinformation i sensor:

Scene Dynamic Range Histogram

Sensor Dynamic Range Histogram

high_dynamic_range_histograms
Image 2 of 6
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Dynamisk omrade (Dynamic Range)

Pixel stgrrelser i forskellige kameraer:

Electrons per Pixel
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Dynamisk omrade (Dynamic Range)

Sensor stgj i forskellige kameraer:
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Dynamisk omrade (Dynamic Range)

Andre forhold af betydning i forskellige kameraer/sensorer:
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Dynamisk omrade (Dynamic Range)

Dynamisk omfang for forskellige kameraer (malt i blaendevaerdier):
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Dynamisk omrade (Dynamic Range)

Dynamisk omfang for forskellige kameraer (malt i blaendevaerdier):

Canon EOS 750D dynamic range charts

JPEG O Canon750D © Canon 700D Nikon D5500 < Pentax K-S2
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JPEG dynamic range analysis: The 750D has good, but not competition-beating
dynamic range until sensitivity reaches around ISO 800. The 750D captures a
wider range of tones than the other cameras at higher sensitivities.
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Dynamisk omrade (Dynamic Range)

Dynamisk omfang for forskellige kameraer (malt i blaendevaerdier):

< Canon 750D < Canon 700D Nikon D5500 Pentax K-S2
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Raw (converted to TIFF) analysis: The 750D and 760D capture a wide range of
tones, especially at sensitivities below ISO 800. They are about 0.5EV better than
the 700D at the highest sensitivity settings. However, they can't quite match the
Pentax K-S2 which captures the widest spread of tones.
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Dynamisk omrade (Dynamic Range)

Dynamisk omfang for forskellige kameraer (malt i blaendevaerdier):
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Dynamisk omrade (Dynamic Range)

Sensor starrelser for forskellige kameraer:

35mm full frame 36x24 1x

APS-H (Canon) 279x186 1.3x

APS-C 24x1623.6x15.7 1.5x
APS-C (Canon) 223x149 1.6x

FoveonX3 20.7x13.8 1.7x%
4/3M4/3 173x13 2x

MikonEVIL 13.8Bx 10.38 2.5x

i g e o
1/1 128x96 2./%

1/1.2 1067 x8 324x

23 8.54x 64 4.06x
117 7.53x 565 4.6x

1/23 557 x4.17
6.2 2%
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Dynamisk omrade (Dynamic Range)

Sensor starrelser for forskellige kameraer:
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facmr Medium format (Kodak KAF 39000 sensor)
0.50
35 mm "full frame"
1.00
APS-H (Canon)
129
] ' APS-C (Nikon DX,
:(:(2) 1€ Pentax, Sony)
142 |<——— APS-C (Canon)
< Foveon (Sigma)
2.70 | -—— Four Thirds System
393 <% CX (Nikon)
3o < 2/3"
e LT
=i |

Hgrsholm Fotoklub Mogens H. Foder



Dynamisk omrade (Dynamic Range)

Sensor starrelser for forskellige kameraer:

Sensor type: 1/2.3” 17 (CX) Four Thirds APS-C Full Frame
Surface area: 285 mm? 116.2mm? 2249 mm? 330-370 mm? 864 mm?
Crop factor: 5.6 2.7 2 15-16 1

Used by: Pentax: Nikon: Olympus: Sony NEX: Leica:
Q Q10 1J1,1V1, E-P1,E-P2, 3, C3, F3,5, M9, M9-P, M-E,
PR 1J2,1V2 E-P3, E-PL1, 5N,5R,6,7 M Monochrom
e E-PL2,E-PL3
GXR P10 TosereTE N | Sameung:
E-PL5,E-PM1,
E-PM2 NX5, NX10,
O'M D E-M5 NX11, NX100,
(e NX1000, NX20,
Panasonic:  NX200, NX210

G1,G10, G2, Fyjifilm:

G3, G5, GH1, x.pro1, X-E1

GH2, GH3,
GF1, GF2, Canon EOS M

GF3, GF5, Pentax K-01
GX1 Ricoh GXR

wwaw. DigiCamDB.com
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Dynamisk omrade (Dynamic Range)

Dynamisk omfang for forskellige kameraer: APS-C sensor (5DS dog
FF!) Starrelse er omkring => 20 - 25 mm x 15 - 20 mm

Scores Specs Measurements Lenzes tested

Hikon D7200 Canon EQS 5D5 R Samsung NX500

DxOMark Sensor Scores DxOMark Sensor Scores DxOMark Sensor Scores

Overall Score [7] I o7 Overall Score [7] N o Owverall Score 7] I oy

Porrait (Color Depth) [7] N 245 bits  Portrait (Color Depth) [7] N | 24 F bits  Portrait (Color Depth) [7] | 24 2 hits

Landscape (Dynamic
Range)

Landscape (Dynamic
Range)

Landscape (Dynamic

[ I
14.6 Evs Range)

. . N 12.4Evs . N 13.9 Evs

Spors (Low-Light 1S0)

-

Sports (Low-Light 1S0)

-

Spors (Low-Light 150}

.

1333180 ] 2308150 379180

C:iOMARK CiOMARK CEeOMARK
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Dynamisk omrade (Dynamic Range)

Stgj (vist pa skaerm) for forskellige kameraer som funktion af ISO:
APS-C sensor (5DS dog FF!)
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Dynamisk omrade (Dynamic Range)

Stgj (vist pa print) for forskellige kameraer som funktion af ISO:
APS-C sensor (5DS dog FF!)

dB

SNR 13%0
48
4z
36
30
24
18
12
S0 100 200 400 800 1600 3200 6400 12800 25600 51200 102400

Measured IS0

ikon O7T2 Canocn EGQS 5 amsung MxE
Mikon O7200 C ECS 505 R 5 MxEDD
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Dynamisk omrade (Dynamic Range)

DR (vist pa skaerm) for forskellige kameraer som funktion af ISO:
APS-C sensor (5DS dog FF!)

Dynamic Range
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Mikan D7200 C ECS 505 R 5 MWXE00
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Dynamisk omrade (Dynamic Range)

DR (vist pa print) for forskellige kameraer som funktion af ISO:
APS-C sensor (5DS dog FF!)

Dynamic Range
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Dynamisk omrade (Dynamic Range)

Bit (vist pa skaerm) for forskellige kameraer som funktion af ISO:
APS-C sensor (5DS dog FF!)

Tonal Range

10

bits

a )
50 100 200 400 800 1600 3200 6400 12800 23600 31zZ00 102400
Measured IS0
) Nikan D7200 ‘ Canon EOQS 505 R Samsung MXEDD
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Dynamisk omrade (Dynamic Range)

Bit (vist pa print) for forskellige kameraer som funktion af ISO:
APS-C sensor (5DS dog FF!)

Tonal Range

bits

a0 100 200 400 200 1500 2200 5400 12200 23600 51200 102400
Measured ISD

) Miken D700 ' Canon ECS 505 R Samsung MXEDID
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Dynamisk omrade (Dynamic Range)

Dynamisk omfang for forskellige kameraer: Full Frame sensor
(D7200 dog APS-C!) Stgrrelse er => 24 mm x 36 mm

Scores Specs Measurements Lenses tested

Sony ATR I Nikon DE10 Nikon D7200

DxOMark Sensor Scores DxOMark Sensor Scores DxOMark Sensor Scores

Overall Score [7] I 9 Overall Score 77 I | o7 Overall Score [7] N 37
Portrait (Color Depth) [7] N 26 pits Portrait (Color Depth) [7] N | 557 bits  Portrait (Color Depth) [7] I 24 5 hits

Landscape (Dynamic Landscape (Dynamic Landscape (Dynamic
. N | 439Evs .. N | 4.8 Evs -
Range) [7] Range) [7] Range) [7]

Sports (Low-Light 150) B 3404150 Sports (Low-Light [130) R —TTTT Spors (Low-Light I50)
[? [7] [7]

N | 146 Evs

B 1333150

O iOMARK CetOMARK O {OMARK
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Dynamisk omrade (Dynamic Range)

Stgj for forskellige kameraer som funktion af ISO: Full Frame
(D7200 dog APS-C!)

SNR 18%0

48

42

36

30

dB

24

12

12

30 100 200 400 800 1600 3200 5400 12800 25600 51200 102400

Measured ISD

@ SconvATRIL @ Nikon 0810 Mikon D7200
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Dynamisk omrade (Dynamic Range)

DR for forskellige kameraer som funktion af ISO: Full Frame
(D7200 dog APS-C!)

Dynamic Range
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Dynamisk omrade (Dynamic Range)

Bit for forskellige kameraer som funktion af ISO: Full Frame
(D7200 dog APS-C!)

Tonal Range

bits

a0 100 200 400 200 1600 2200 5400 12800 25600 351200 102400
Measured IS0

@ Sony ATRI . Mikan OE10 Mikan O7200
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Dynamisk omrade (Dynamic Range)

Det var teori, her er praksis: Hvad giver det bedste billede =>

Form faktor betyder altsa sa meget, at det ‘overdgver’ de gvrige
ulemper i form af sensor/pixel stgrrelse og lav stgj!

The Moon with a 300 mm /2.8 IS L lens, ISO 100, f/5.6, 1/200 second
in-camera jpegs

Canon 1D mark Il Canon 5D mark Il Canon 1D mark IV Canon 7D
8.4-micron pixel pitch 6.4-micron pixel pitch 5.7 micron pixel pitch 4.3-micron
pixel pitch

Figure 15. The Moon photographed with 4 different cameras using the same lens, so focal length is the same for each image. This is the full resolution image produced in the camera and written as a jpeg file. No post processing sharpening has been done. The
1D Mark Il camera has 8.2 micron pixels, collecting more light per pixel giving very high signal-to-noise ratios. The 5D Mark Il camera has 6.4 micron pixels which resolves finer details, but with lower signal to noise ratios. The 1D Mark IV has smaller pixels but

delivers a better image despite a lower signal-to-noise ratio per pixel. The 7D, with the smallest pixels and lowest signal-to-noise ratio delivers the best image despite having the lowest signal-to-noise ratios per pixel of the 4 cameras.
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