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How a CCD Works

On a 2048 x 1536 pixel CCD
using a GRGB Bayer Array:

Interpolated, 2048 x 1536 = 3,145,728
Or about 3 Mega-Pixels



The Raw Deal

How a CCD Works

So, 1t takes four pixels or photo-sites
to create one interpolated pixel.

The interpolation, or “de-mosaicking”
introduces errors and reduces the etfective
resolution of a sensor array.
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How a CCD Works

Remarkably, today’s cameras can
record, interpolate, process and write
to media up to 6 frames/second.



But. . .
It ain’t pertect
just yet. . .
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JPG?
RAW?

What should you shoot?



The Raw Deal

JPG has some advantages:

JPG’s are small files, more fit on a card.
Captures are written to card quickly.
The camera does the heavy lifting
for Raw linear to gamma color spaces.
You can use the camera to set tone curves,
color spaces and white balance.
JPG’s are easy to review and edit.



The Raw Deal

JPG has some disadvantages:

Lossy compression causes data loss.

Images acquire extraneous data-random artifacts.

Color quantization errors reduce bit depth.
Various compression schemes produce

undocumented results.

Degradation caused by re-saving changes.
Locks in the linear to gamma encoding.
Locks 1in white balance and tone curves.

Artificially reduces dynamic range.



The Raw Deal

Shooting RAW has advantages:

White balance, color space and exposure
adjustments are done 1n the RAW conversion.
Maximum dynamic range of capture.
No color quantization errors-high bit depth.
No added artifacts caused by compression.
Allows re-processing tor different interpretations.
Maximum quality from the sensor.
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Shooting RAW has disadvantages:

RAW linear to gamma conversion takes time.
Images are slow to preview and edit.
Requires special software to even view.
Larger files mean less captures
and slower writing to cards.
Processing tiles requires interpretation.
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RAW?

h ""'_,.
B ¥ A
3 -"___,-’ x-_ A- 5

-

w2 'r,gr!-

gz
N ?




The Raw Deal




The Raw Deal

Low Frequency JPG
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High Frequency JPG
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JPG Color Quantization Artifacts

r ar




Optimizing Digital
Captures

You still have to know
how to shoot.
Photoshop 1s not an excuse
for poor photography.



Camera Shake

1/60 sec

1/5 sec




Shot Crop




Shot Crop




Shot Crop

Shot Loose Shot Tight




ISO & Noise
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Digital
Captures

Are NOT the same as film.

Digital 1s a new medium
that requires a new exposure paradigm.



Digital
Captures

Digital sensors are linear
recording devices.



Digital
Captures

A 12 Bit sensor captures
4096 levels.



A8 256 512 1024 2048
EE st levels



aeg zo 512 1024 2043
s levels

That’s the primary reason tor
lowered signal to noise ratio.
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1/30 @ F2.8

Plenty of middle tone,
but highlights in sky are clipped.
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1/60 @ F2.8

Middle tone 1s down ,
but highlights 1n sky are preserved.
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1/125 @ F2.8
All tones are down

To open this exposure will increase
noise a LOT!



Canon EOS 10D: CRW_4889.CRW (150 100, 1/60, f/2.8, 17.0 mm)
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Exposure correction in Camera Raw




Multi-composite of 2 16 bit exposures.
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Image Optimizing

Original Image




Image Optimizing

Step Interpolation




Image Optimizing

Luminous Sharpening




Image Optimizing
Adding Grain




Image Optimizing

Original Image




Canon 1Ds and a Canon EOS 1
Same Lenses, same Lighting, Same Shots

Which Will Win?




The Setup:
Canon 1Ds production unit
Canon EOS 1 with the following lenses:
24mm PC

100mm Macro



The Setup:

Balcar Studio Strobes
Mono-pod
Kodak EPP
Capture set at: ESO 100
Film scanned in 16 bit on
Imacon 848@ 6700PPI
Digital Captures processed in 16 bit through
CameraRaw beta, courtesy of Adobe Systems



The Setup:

3 still life shots. . .1/3 stop brackets, normal E-6
processing. Film scanned and sized for prints without
rez’ing. Minimal sharpening applied. CameraRaw
settings, set to “As Shot”, camera set to daylight,
minimal sharpening and smoothing applied.

Uprez’ing done through Photoshop
with multi-pass Bi Cubic at 110%/pass.




The Shots:




The Results?




Film Scan




1Ds Capture




Film Scan @ 100%




1Ds Capture @ 100%




Film Scan




1Ds Capture




Film Scan @ 100%




1Ds Capture @ 100%




Film Scan @ 50%




1Ds Capture @ 50%




Film Scan
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1Ds Capture




Film Scan @ 100%




1Ds Capture @ 100%




Film Scan @ 100%




1Ds Capture @ 100%










Conclusions. . .



Conclusions. . .

Digital Capture with the 1Ds contains
significantly more resolution than film.
So much resolution in fact that lens design
will now have to be carefully evaluated.



Conclusions. . .
Between Film’s grain and
Digital Capture’s noise,
Digital Captures produce more acuteness
and greater textural information.



Conclusions. . .
Digital Capture with the 1Ds contains
significantly wider scene luminance range
than film. At least one and perhaps up to
two stops more than transparency film.
Additionally, processing Raw captures
through CameraRaw allows great flexibility.



Conclusions. . .

Digital Capture with the 1Ds contains
significantly more accurate color rendition
than film. Additionally, captures contain more
textural color information without
the tendency to clog up.



Conclusions. . .

Digital Capture with the 1Ds has
more accurate ISO ratings than film.
ISO 100, 1s indeed 100.

With film, 1/4 to 1/3 more exposure
1s required. In addition, signifigant tone &
color correction 1s possible with captures.



Conclusions. . .

Digital Capture with the 1Ds still
can contain an interference pattern
between a subjects texture and the chip
which can produce a moire pattern.
However, this 1s less likely with higher
resolution cameras.



Conclusions. . .
Digital Capture with the 1Ds allows
significantly faster turn around time
potential. CameraRaw significantly
increases productivity and decreases
workflow bottlenecks.



Conclusions. . .
Resolution: Digital Capture
Scene Luminance Range: Digital Capture
Color Rendition: Digital Capture
ISO Accuracy: Digital Capture
Time To Finished Image: Digital Capture



Digital Capture
Beats
Film.





