LibRaw@

Part Il

Study of the Highlight Clipping using RawDigger Histogram

It is useful to know how to determine practical clipping point for at least two reasons: the most common is
that we need to know clipping point to determine the headroom in highlights and tune the camera settings to
provide more reliable overexposure warning (“blinkies”); another one is dynamic range analysis (signal-to-
noise ratio, SNR), and measurements of utilized well capacity (full well capacity, FWC, is seldom used in modern
cameras).

Different cameras, even if based on the same sensor, may render extreme highlights at around clipping point
differently, and differently, with different values of clipping points, depending on ISO setting. It is important to
recognize the look and calculate the practical clipping point, which is not always the same as the maximum raw
value. Here we will try to demonstrate the typical “looks” of the histogram of the clipping zone.

Any curved metal or glass surface is a good source of specular highlights. In our case, it is what we want as we
will be analyzing how the clipping exhibits itself on the shots like these (from Imaging Resource):

Figure 1. “Davebox” Test Target
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Figure 2. Still Life
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A shiny metal ball, or any metal bowl, is also a good target to inspect highlights and clipping.
Having dark background behind the shiny surface helps to isolate highlights on the histogram.

If you are anticipating performing dynamic range analysis having a black trap in the same shot saves time
(vou can make a black trap yourself, see http://www.imatest.com/docs/veilingglare/ #target,
or use the Datacolor SpyderCUBE, as we did below).
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SEKONIC

Exposure Profile Target II Munsellgm

Figure 3. Datacolor SpyderCUBE
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We are going to open these shots, made by different cameras, in RawDigger.

OvExp checkmark in the Display section causes a red overlay to appear over the blown highlights, similar to the
“blinkies” in-camera overexposure indication. To make these small areas more noticeable we additionally
placed red rectangles over these areas.

File: GM1LLO01253.RW2 Image 4608x3464 Selection/Sample 894:194 Display OvExp/UnExp Stats
Panasonic DMC-GM1 Min Max Avg o Use Shift-Click to start selectis R: 25 @ RGB rende ™ OvExp OvExp  UnExp
1.6s f/2.8 @ISO 125 R 0 3379 178.9 232.2 PE % o e el G: 62 ~ R 1k 0.0% 200k 5.0
Multi-segment G 0 3353 368.2 468.0 . B: 30 O Raw comp | UnExp G 1k 0.0% 129k 3.3
OLYMPUS M.60mm F2.8 Macro B 0 3400 229.0 298.4 G2: 58 e T—— B 1k 0.0% 171k 4.3
@60.0 mm (35 mm equiva' pyc G20 3382 368.3 468.2 O Faw chanr 719 G22k 0.1% 129k 3.2

Black Level: (* Auto (145) ) Raw Curve: | N/A - ) [ Fit to Window ?] (+ ) Frame: 1

A Created by RawDigger (www.rawdigger.com)

Figure 4. “Davebox” Test Target opened in RawDigger with Overexposure Indication on
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File: D2XShSLIO100.NEF Image 4312x2868 Selection/Sample 576:44 Display OVExp/UnExp Stats

Nikon D2Xs Min Max Avg © Use Shift-Click to start selectit R: 1265 @ RGB rende M OVExp OvExp  UnExp
M- segmant 43 G5 30 iornsraze | AvCiekepsesmle Rl Oawems Oube koo s o
el DR O I e Lo o

Black Level: Auto (0) Raw Curve: | N/A @ - Frame: 1 5|

Y

A Created by RawDigger (www.rawdigger.com)

Figure 5. Still Life opened in RawDigger with Overexposure Indication on
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File: IMG_0042.CR2 Image 5634x3753 Selection/Sample 5599:3634 Display OvExp/UnExp Stats

Canon EOS 5D Mark Il Min Max Avg o Use Shift-Click to start selectis R: 6218 @ RGB rende ¥ OvExp OvExp  UnExp
1/6s £/8.0 @ISO 200 R 0 14737 3302.6 2268.¢ . G 8163 R 358 0.0% 6k 0.1%
Spot G 21 14738 4360.5 2987.¢ A Sicd Ojelacet ampl B 2458 O Raw comp (] UnExp G 474 0.0% Sk 0.1%
Canon EF 100mm f/2.8L Macro B 0 14736 1334.6 902.2 G2: 8425 e B 206 0.0% 9k 0.2%
@100.0 mm (35 mm equiy ¢y | G214 14737 4371.2 2997.1 O Raw chanr v G2482 0.0% 6k 0.1%

SEKONIC

Exposure Profile Target 1II Munsell col £al

Black Level:(Auto(1023,1023.1022.1023)) Raw Curve: | N/A @ Fit to Window B# Frame: 1 o

A Created by RawDigger (www.rawdigger.com)

Figure 6. Datacolor SpyderCUBE opened in RawDigger with Overexposure Indication on

... and look at their histograms.
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To look at histograms’ structures in more detail, let’s switch on the “Log scale” on the Y-axis, and for starters

turn on “Linear X-Axis” and check Auto both for X-axis and Y-axis range:

8.0.0 IMG_0042.CR2 Full-5634x3753 Histogram
IBLinear X-Axis I DEV-scale X-Axis #Show EV Grid Y-Axis Range
Save CSV
| Auto #Bin: (164 :) EV | |Auto @ Auto ™
in Size: 16 2 -
(__savePNG ) Range 12 B- 3 [ EV 0 EVat: 2048 : Log scale @ [Grid &
(_Save Full Data Range: 0 = 1739 Update Linear Scale | | EV tick: (18 & Max soo000 3
-4 -2 -1 EVO +1 +2
200k [ Statistics
20k 4 Min: 0
Max: 14737
2.0k Pixels: Sm
200 Values: 9660

12000 13000 14000

Statistics

Min: 21

Max: 14738
Pixels: Sm
Values: 12296

-4 -2 -1 EVO +1 +2
200k ] Statistics
20k 4./ L. Min: 0
Max: 14736
2.0k Y . pixels: Sm
200 Values: 4316
20
1 I I (0
12000 13000 14000
Statistics
Min: 14
Max: 14737
Pixels: Sm

Figure 7. Histogram — full range, log Y-axis scale

Values: 12321
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For even more detailed view we reduce the displayed range along X-axis so that it will include, more or less,
only the area of highlights. Switching off “Auto” in the “Linear X-Axis” section, we can set the left margin of the
range close to the structure in the highlights. Now we can set the bin size to 1.

We will be referring to this set of actions as to zoom in to the highlight portion of the histogram.

W00, IMG_0042.CR2 Full-5634x3753 Histogram
#Linear X-Axis OEV-scale X-Axis & Show EV Grid YoAxds Ringe
( savecsv s B (T Sy Auto @ Auto (]
T Auto CBin Size: 1 :’ _
Range -12 G- 3 [ EV OEVat: 2048 ' Log scale @ Grid &
( sweraipam ) || Range: 14000 (- 14739 3 O Update Linear Scale | | EVtick: (IEV 5 Max w0 [
500
Min: 0
100 Max: 14737
Pixels: Sm
20 Values: 9660
5
1
e
14000 14050 14100 14150 14200 14250 14300 14350 14400 14450 14500 14550 14600 14650 14700
500
Min: 21
100 Max: 14738
Pixels: Sm
Ay Values: 12296
5
1
| [l 1 B I ) | Il ]
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500
Min: 0
100 Max: 14736
Pixels: 5m
20 Values: 4316
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Figure 8. Histogram — “zoom in” onto blown highlights

For overexposed shots with blown-out highlight
one of following typical shapes:

* atwo-slope structure, which resemble
* atwo-slope structure, resembling a b
* aone-slope structure, which brings t
* aspike,

* a hybrid structure (may be differ
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1. The “Empire State Building” (as displayed in log scale Y-axis mode)
A typical example would be SONY cRAW/ARW?2:

Raw Data Histogram: AA7RLL001003.ARW
Sony ILCE-ATR, ISO: 100, Exposure: 2 - 2.8, BlackLevel: 512, Channels: RGBG2 .
Histogram Mode: Linear, Bin size: 16 levels, BL used: Auto (512), Curve: Normal RAVDIGGER
-4 -2 -1 EVO +1 +2
200k Statistics
20K Min: 0
Max: 16084
22:)): | Pixels: 9m
o0 Values: 1376
2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000
-4 -2 -1 EVO +1 +2
200k I Statistics
20k e | | Min: 0
Max: 16084
223; | Pixels: 9m
- Values: 1399
2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000
-4 -2 -1 EVO +1 +2
200k [ Statistics
- [ Min: 0
2.0k Max: 16084
2'00 | Pixels: 9m
o0 Values: 1396
L
2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000
=4 -2 -1 EVO 11 12
200k JIL. I I Statistics
20k | Min: 0
Max: 16084
223: | Pixels: 9m
- Values: 1399
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000
Created with RawDigger (www.rawdigger.com)

Figure 9. Sony A7R. Full range histogram for the “Empire State Building” — type structure
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Raw Data Histogram: AA7RLL001003.ARW

o,
Sony ILCE-ATR, ISO: 100, Exposure: 2 - /2.8, BlackLevel: 512, Channels: RGBG2

Histogram Mode: Linear, Bin sizs: 1 levels, BL used: Auto (512), Curve: Nomal RAWDIGGER

Created with RawDigger (www.rawdigger.com)

Figure 10. Sony A7R. Zoom to the “Empire State Building” structure
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2. A “bell” (as displayed in log scale Y-axis mode)

A typical example would be Canon.

Raw Data Histogram: E1DXLL0001003.CR2
9

Canon EOS-1DX, ISO: 100, Exposure: 2 - #12.8, BlackLevel: 2048, Channels: RGBG2
. . RAWDIGGER
Histogram Mode: Linear, Bin size: 16 levels, BL used: Auto (2048), Curve: NIA

-4 -2 -1 EVO +1 +2

Statistics
Min: 0

Max: 13594
Pixels: 4m
Values: 5344

Statistics
Min: 0

Max: 13409
Pixels: 4m
Values: 8269

Statistics
Min: 0

Max: 13410
Pixels: 4m
Values: 6428

2000 5000 6000 9000 10000 11000 12000 13000
=40=20 =1 EVO +1 +2

Statistics
Min: 0

Max: 13410
Pixels: 4m
Values: 8201

5000 6000 7000 8000 9000 10000 11000
Created with RawDigger (www.rawdigger.com)

Figure 11. Canon EOS-1DX. Full range histogram for a “bell”- type structure
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For those wondering why we classified this as a bell-shaped rather than an the “Empire State”, this is why:

Raw Data Histogram: E1DXLL0001003.CR2

O
Canon EOS-1DX, ISO: 100, Exposure: 2 - #12.8, BlackLevel: 2048, Channels: RGBG2

Histogram Mode: Linear, Bin size: 1 levels, BL used: Auto (2048), Curve: NiA RAWDIGGER

Created with RawDigger (www.rawdigger.com)

Figure 12. Canon EOS-1DX. Zoom to the “bell” structure
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3. A “wave hitting the wall” (as displayed in log scale Y-axis mode)

A typical example would be Sigma.

Raw Data Histogram: SD1LL01003.X3F

Sigma SD1, ISO: 100, Exposure: 2 - 2.8, BlackLevel: 31, Channels: RGB .
Histogram Mode: Linear, Bin size: 4 levels, BL used: Auto (31), Curve: NIA RAVDIGGER
2.0m -6 -4 -3 -2 -1 EVO L
Statistics
200k Min: 0
20k Max: 4064
2.0k Pixels: 15m
200 Values: 2566
PIO I T O SOOI W
1 § " S| -
1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000
2.0m -6 -4 -3 -2 -1 EVO L
Statistics
ol Min: 0
20k Max: 4064
2.0k Pixels: 15m
200 Values: 3429
20

1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

-6 -4 - =2 -1 EV/
;00(;'( ? |3 | 2 Statistics
Min: 0
20k e S ——— Max: 4064
2.0k oo 1 Pixels: 15m
200 IS Values: 3475
20

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

Figure 13. Sigma SD1. Full range histogram for a “wave hitting the wall” - type structure
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Raw Data Histogram: SD1LL01003.X3F
o,

Sigma SD1, ISO: 100, Exposure: 2 - #12.8, BlackLevel: 31, Channels: RGB

Histogram Mode: Linear, Bin size: 1 levals, BL used: Auto (31), Curve: NIA RAVDIGGER

Figure 14. Sigma SD1. Zoom to the “wave hitting the wall” structure
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4) A “spike” (as displayed in log scale Y-axis mode)

A typical example would be Pentax, Leica, Samsung

Raw Data Histogram: K3LL001003.DNG
9,

Pentax K-3, 1SO- 100, Exposure: 2 - 2.8, BlackLeval: 0, Channels: RGBG2
Histogram Mode: Linear, Bin size: 16 levels, BL used: Auto (1,0.0,1), Curve: N/A RAWDIGGER

-4 -2 -1 EVO +1 +2

Min: 0

Max: 16316
Pixels: 6m
Values: 8758

Min: 6

Max: 16317
Pixels: 6m
Values: 12976

Min: 2

Max: 16315
Pixels: 6m
Values: 10066

Min: 6

Max: 16316
Pixels: 6m
Values: 12993

6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000
Created with RawDigger (www.rawdigger.com)

Figure 15. Pentax K-3. Full range histogram for a “spike”- type structure
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Raw Data Histogram: K3LL001003.DNG
o,

Pentax K-3, 1SO: 100, Exposure: 2 - #12.8, BlackLevel: 0, Channels: RGBG2

Histogram Mode: Linear, Bin size: 1 levels, BL used: Auto (1,0.0,1), Curve: NA RAWDIGGER

Created with RawDigger (www.rawdigger.com)

Figure 16. Pentax K-3. Zoom to the “spike” structure
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5) A hybrid structure (as displayed in log scale Y-axis mode)

A typical example would be shots from Fujifilm.

EVO

+1

Raw Data Histogram: XM1LL002003.RAF

Fujifilm X-M1, 1SO: 200, Exposure: 2 - #3.5, BlackLevel: 0, Channels: RGB

Histogram Mode: Linear, Bin size: 4 levels, BL used: Auto (255), Curve: NIA
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Figure 17. Fujifilm X-M1. Full range histogram for a hybrid structure

0,
RAWDIGGER

Statistics
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Pixels: 3.6m
Values: 2103

Statistics
Min: 0

Max: 3839
Pixels: 9m
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Raw Data Histogram: XM1LL002003.RAF
o,

Fujifilm X-M1, ISO: 200, Exposure: 2 - /3.5, BlackLevel: 0, Channels: RGB

Histogram Mode: Linear, Bin size: 1 levels, BL used: Auto (255), Curve: NIA RAVDIGGER

Figure 18. Fujifilm X-M1. Zoom to the hybrid structure
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Some cameras, such as Canon and a few Panasonic cameras have a certain peculiarity — their maximum (that is
a clipping point) changes depending on the ISO setting.

Take for instance this particular histogram of a shot from a Panasonic GM1 at ISO 125:

Raw Data Histogram: GM1LL001253.RW2

Panasonic DMC-GM1, ISO: 125, Exposure: 2 - /2.8, BlackLevel: 145, Channels: RGBG2 .
Histogram Mode: Linear, Bin size: 4 levels, BL used: Auto (145), Curve: NIA RAWDIGGER
-4 -2 -1 EVO +1 +2
Statistics
Min: 0
Max: 3379
Pixels: 4.0m
Values: 2621
2000 2200 2400 2600 2800 3000
-4 -2 -1 EVO +1 +2
Statistics
Min: 0
Max: 3353
Pixels: 4.0m
Values: 3180

f
2000 2200 2400 2600 2800 3000 3400
=41=200 =1 EVO +1 +2

Statistics
Min: 0

Max: 3400
Pixels: 4.0m
Values: 2806

2000 2200 2400 2600 2800 3000
-4 -2 -1 EVO +1 +2

Statistics
Min: 0

Max: 3382
Pixels: 4.0m
Values: 3183

1600 1800 2000 2200 2400 2600 2800 3000
Created with RawDigger (www.rawdigger.com)

Figure 19. Panasonic GM1. ISO 125 - full range histogram with a “bell”- type structure of blown-out highlights
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Raw Data Histogram: GM1LL001253.RW2
Panasonic DMC-GM1, ISO: 125, Exposure: 2 - #2.8, BlackLevel: 145, Channels: RGBG2 .
Histogram Mode: Linear, Bin size: 1 levels, BL used: Auto (145), Curve: N/IA RH\NDIGGER
S0 Statistics
20 Min: 0
10 Yl || Max: 3379
5 Pixels: 4.0m
Values: 2621
1 [N
2900 2925 2950 2975 3000 3025 3050 3075 3100 3125 3150 3175 3200 3225 3250 3275 3300 3325 3350 3375 3400
e Statistics
20 Min: 0
10 Max: 3353
5 Pixels: 4.0m
Values: 3180
1 b7
2900 2925 2950 2975 3000 3025 3050 3075 3100 3125 3150 3175 3200 3225 3250 3275 3300 3325 3350 3375 3400
e Statistics
20 Min: 0
10 Max: 3400
5 Pixels: 4.0m
Values: 2806
2900 2925 2950 2975 3000 3025 3050 3075 3100 3125 3150 3175 3200 3225 3250 3275 3300 3325 3350 3375 3400
50 Statistics
20 Min: 0
10 Max: 3382
5 Pixels: 4.0m
Values: 3183
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Created with RawDigger (www.rawdigger.com)

Figure 20. Panasonic GM1. ISO 125 - zoom to the “bell” structure on the histogram
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Study of the Highlight Clipping
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This seems normal, in and of itself, but, if one were to take a look at the shot at ISO 400...

= = =il

Raw Data Histogram: GM1LL004003.RW2

Panasonic DMC-GM1, ISO: 400, Exposure: 1/2 - /2.8, BlackLevel: 145, Channels: RGBG2
Histogram Mode: Linear, Bin size: 4 levels, BL used: Auto (145), Curve: NIA
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Created with RawDigger (www.rawdigger.com)
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Figure 21. Panasonic GML1. ISO 400 - full range histogram with a “wave hitting the wall” — type of blown-out highlights

www.rawdigger.com
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@ Study of the Highlight Clipping
M@W‘ using RawDigger Histogram
Raw Data Histogram: GM1LL004003.RW2

Panasonic DMC-GM1, ISO: 400, Exposure: 1/2 - f/2.8, BlackLevel: 145, Channels: RGBG2 .
Histogram Mode: Linear, Bin size: 1 levels, BL used: Auto (145), Curve: NIA RAVDIGGER

Created with RawDigger (www.rawdigger.com)

Figure 22. Panasonic GM1. ISO 400 — zoom to the “wave hitting the wall”

...It becomes plainly evident that the maximum has shifted at least 500 levels to the right, and the bell-shaped
curve is no longer there.
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In certain cases, the «blown-out highlight» histogram’s structures will not be aligned vertically, meaning that
the center values of the structures will be different for different channels.

Most often, this is the indication of color channels (white balance) preconditioning, like the one Nikon is using
on of their cameras since D2X (D5300 and D3300 are two recent exceptions).

Raw Data Histogram: D800LL001003.NEF
Nikon D800, ISO: 100, Exposure: 2 - /2.8, BlackLevel: 0, Channels: RGBG2 .
Histogram Mode: Linear, Bin size: 16 levels, BL used: Auto (0), Curve: NIA RAVVDIGGER
2.0m -4 -2 -1 EVO +1 +2 +3
B Statistics
200k Min: 0
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2.0k Pixels: 9m
200 Values: 6524
20
1
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e Statistics
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20
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Statistics
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Created with RawDigger (www.rawdigger.com)

Figure 23. Nikon D800. Full range histogram - color channels preconditioning
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@ Study of the Highlight Clipping
aw using RawDigger Histogram

This is as it looks in full-range, and this is how it looks if we zoom in closer. We see that maximums are
different for different channels:

Raw Data Histogram: D800LL001003.NEF
o,

NNikon D800, ISO: 100, Exposure: 2 - /2.8, BlackLevel: 0, Channels: RGBG2

Histogram Mode: Linear, Bin size: 1 levels, BL used: Auto (0), Curve: NIA RAVDIGGER

Created with RawDigger (www.rawdigger.com)

Figure 24. Nikon D800. Zoom to blown out highlights - maximums are different for different channels
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@ Study of the Highlight Clipping
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Cameras where color channel preconditioning is used are recognizable by the regular one-pixel gaps in the
histograms of red and blue channels (sometimes, additionally, they have different clipping points for red, blue,
and both green channels, as on fig.24). This is because of how the preconditioning is implemented — it is digital
multiplication of data in red and blue channels by a number slightly higher than 1, applied before the data is
written into a raw file.

®eNo VST_D3X_28-75_SG.NEF Full-6080x4044 Histogram
™ Linear X-Axis CEV-scale X-Axis #Show EV Grid Y-Axis Range
———
eV Auto Bin: (Y48 ] EV  Auto @ Auto “
—————— Auto OBinSize: 1 [} ~ .
Save PNG ) Range « (- 3 [E 0 EV at: 2048 : Log scale ¥ Grid ¥
Save Full Data Range: 2000 @- 2100 @ Update Linear Scale EV tick: 1EV . Max 16000
EVO
20k Statistics
1.0k Min: 9
Max: 6790
Pixels: 6m
Values: 5588
Statistics
Min: 37
Max: 14761
Pixels: 6m

Values: 14315

Statistics

Min: 33

Max: 12059
Pixels: 6m
Values: 10796

Statistics
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Pixels: 6m
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Figure 25. Nikon D3X. Color channels preconditioning zoomed in.
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@ Study of the Highlight Clipping
Lszaw using RawDigger Histogram

Which value should be considered as practical maximum?

The conservative approach is to consider the value that starts the overexposure “structure” to be the
maximum, as the higher values are mostly pattern and processing noise. For “hit-the-wall” and “spike” types of
highlight structures, it is the spike itself. However for something like we have on fig.22, which is not a pure
“hit-the-wall”, the clipping starts at 3935.

So, if we return to the histogram shown on figs. 9 and 10 for Sony A7R, we will see that here the peak value is
15860, while the bulk of the structure starts at 15635.

Now we can go into Preferences and, following the conservative approach, enter this second number to
Overexposure Detection section in Manual level all channels field.

Note: If your camera is one of those with white balance pre-conditioning, you will need to enter per-
channel values in Manual per channel section R, G, B, G2 fields

(&N O RawDigger Preferences
Display Options Overexposure Detection
Data Processing )
Misc Options () Auto (by Histogram) Sensitivity: | Full Well limited camera | &
Over/Under Exposure P——
Auto OE Offset 0.00 EV [7]
Manual level (%)
© all channels: 15635| )
R (15826 7] G 15826 [
~ Manual st —
~ per channel: e e Mease 1A
B 15826 |, G2 15826 |,
¥ Reset Manual levels on file load
Underexposure Detection
Offset o nn_ (%] EV below
e from Saturation: 8.00 (- saturation
~ Manual level 16 ~)
~ all channels: e
R 16 3] ¢ 16 |
~ Manual s —
./ - e
per channel: B 16 @ c2 16 @
(" Restore Defaults ) [ Apply ) (" Cancel ) ( OK )
Figure 26. RawDigger Preference menu. Over/Underexposure settings
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@ Study of the Highlight Clipping
leRaw using RawDigger Histogram

Now we can hit Apply and inspect the main view.

If you have done everything above correctly, you will have a very accurate display of the overexposed areas:

File: AA7RLLO01003.ARW Image 7368x4920 Selection/Sample 1393:53 Display OvExp/UnExp Stats

Sony ILCE-A7R Min Max Avg © Use Shift-Click to start selectic R: 48 @ RGB rende ¥ OvExp OvExp UnExp
1.6s f/2.8 @ISO 100 R 0 16084 345.8 513.3 P (O s S G: 144 ~ R 1k 0.0¥ 2m 28.
Multi-segment G 0 16084 832.6 1167.8 B: 124 O Raw comp | UnExp G 2k 0.0% 770k 8.
Sony FE 35mm F2.8 ZA B 0 16084 560.8 801.4 G2: 136 PN rp—— B 1k 0.0 1m 15.
@35.0 mm (35 mm equiva' gy G20 16084 832.4 1167.7 USRI ALY | k) G22k 0.0% 764k 8.

N

—_— | —— — — - | - .
Raw Curve: (_ Normal - Fit to Window 14 ( + Frame: 1

p

Black Level: ( Auto (512)

A Created by RawDigger (www.rawdigger.com)

Figure 27. Sony A7R.

On a normally exposed image, you will have at least a few of the overexposed pixels in every major specular
highlight (if there are such highlights in the scene, of course). If some highlights that are specular in nature do
not have overexposed pixels even if looking at 100% magnification the image should normally be considered as
underexposed. As it was already mentioned, curved metal and glass surfaces are the first candidates for these
specular highlights, as well as all of the sources of light in the image.
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@ Study of the Highlight Clipping
Lszaw using RawDigger Histogram

And two final notes to those of you who decided to experiment with your cameras:

* Itis easier to recognize and analyze the specular highlights if the area is large enough and placed over
a much darker background.

* If you are using a full-frame camera, or a medium format camera, place the specular highlights slightly
off-center to avoid the areas of technological stitches to have a better view of the histogram (different
parts of the stitched sensor often have different characteristics and the histogram is not so easy to read
if those are mixed.)

To see how the sensor is stitched lets take a fully blown out shot:

File: DSC_1350.NEF Image 4940x3292 Selection/Sample 1472:48 Display OvExp/UnExp Stats
Min Max Avg o Use Shift-Click to start selection R: 16383 () RGB render [ OvExp OvExp UnExp

Nikon Df R 16383 16383 16383.0 0.0 ARGk olplaceEa mple G: 15502 - R 4m 100.0% 0 0.0%
2/25/14 12:47 PM G 15441 15611 15493.4 18.7 B: 16383 @ Raw composite [ UnExp G 0 0.0% 0 0.0%
1/15s f/8.0 @ISO 100 B 16383 16383 16383.0 0.0 G2: 15524 = B 4m 100.0% 0 0.0%

G215474 15632 15529.6 6.86 O Raw channel (R __1#] G2 0 0.0% 0 0.0%

Black Level: Auto (0) Raw Curve: | N/A @ Frame: 1 %
i
A Created by RawDigger (www.rawdigger.com)

Figure 28. Fully blown out shot
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@ Study of the Highlight Clipping
Lszaw using RawDigger Histogram

To exaggerate the contrast we use the Per Channel black level settings in Preferences:

8No RawDigger Preferences
Display Options
=femeiui ki
Misc Options [ Use RawSpeed library for file decoding
Over/Under Exposure [ Linear Raw Curve

Sony ARW2 processing options: f None (standard processing) Q
[ Show YCbCr data for Canon sRAW files

[ Do not interpolate Cb/Cr channels data (Canon sRAW)
M Filter bad pixels on Panasonic files

E PhaseOne RAW postprocessing
B Selection/Sample stats: discard abnormal pixel values

Black Level settings

() Auto
O Manual 15300 (3]

R 16380 [;] G 15520 [7)

() Per Channel N
B 16380 2] G2 15520 7]

[V Reset Black Level values on file load

( Restore Defaults ) ( Apply ) (Cancel ) 6-0!(-3

4

Figure 29. Setting Black Level manually, per channel, in RawDigger Preferences menu
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@ Study of the Highlight Clipping
Lszaw using RawDigger Histogram

... and inspect the displayed structure:

File: DSC_1350.NEF _Image 4940x3292 Selection/Sample 796:0 Display OvExp/UnExp Stats
Min Max Avg o Use Shift-Click to start selection R: 3 @ RGB render [ OvExp OvExp UnExp

Nikon Df R 3 3 300 00 Alt-Click to place sample G 0 - R 4m 100.0% 0 0.0%

2/25/14 12:47 PM G 0 91 0.131 1.76 B : B: 3 O Raw composite ] UnExp G 0 0.0% 4m 98.9%

1/15s f/8.0 @ISO 100 B 3 3 300 00 G2: 11 = B 4m 100.0% 0 0.0%

O Raw channel (R | G2 0 0.0% 393k 9.7%

G20 112 9.71 6.51

Black Level: ( (16380,15520,16380,15520) ) Raw Curve: | N/A (=) [Fit to Window [+ Frame: |1 3

A Created by RawDigger (www.rawdigger.com)

Figure 30. Nikon Df. Sensor structure

Though the difference between the stitched halves is very small it is obvious that the “left” part of the sensor is
more uniform and better suitable for analysis.
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