Intro to High Dynamic Range Photography

INSTRUCTOR: ROGER BUCHANAN NOTES AVAILABLE VIA WWW.THENERDWORKS.COM
WHY DO | NEED TO KNOW ABOUT HDR?

e DYNAMIC RANGE: THE RANGE BETWEEN THE BRIGHTEST AND DARKEST PARTS OF THE SCENE.

e  HUMAN EYES CONSTANTLY ADJUST TO SEE ALMOST TWICE THE DYNAMIC RANGE OF CURRENT DIGITAL CAMERAS;
e CAMERAS AND PRINTERS HAVE LIMITED DYNAMIC RANGE REPRODUCTION;

o  EXPOSURE OF DIGITAL IS DIFFERENT THAN OF NEGATIVE FILM (DIGITAL NEEDS EXPOSURE FOR THE HIGHLIGHTS)

WHO CAN DO HDR IMAGING, AND WHAT IS NEEDED?
e A PHOTOGRAPHER THAT KNOWS — “AUTO EXPOSURE BRACKETING” (AEB), “HISTOGRAMS” & “PROFILES”;
o THE COMPUTER — 2GHZ WITH AT LEAST 4GB OF RAM AND LOTS OF STORAGE (1TB OR MORE);
e  CALIBRATED MONITOR FOR CONSISTENT COLOUR REPRODUCTION (SPYDER 5 COLORIMETER ~$180);
e HDR SOFTWARE & TECHNIQUES — SEE “HOW DO | CREATE HDR IMAGES” BELOW...

WHEN IS HDR BEST USED?
e  STATIC SCENES WITH NO MOVING OBJECTS (TO AVOID “GHOSTING” OF OBJECTS IN SCENE);
e INDOOR SHOT WITH OUTDOORS VISIBLE THROUGH WINDOW;
e LARGE DYNAMIC RANGE SCENES (SIDE-LIT BUILDINGS WITH DIRECT SUN AND SHADE);
e LANDSCAPES WITH JAGGED HORIZONS WHERE GRADUATED NEUTRAL DENSITY FILTERS WOULD NOT WORK.

WHAT DO | NEED TO KNOW ABOUT HDR CAPTURE?
e  STABILITY OF CAMERA IS ESSENTIAL, TRIPOD, REMOTE RELEASE OR SELF-TIMER, MIRROR LOCK-UP ALL HELP;
e USE OF APERTURE PRIORITY REQUIRED (KEEPS DEPTH OF FIELD CONSTANT);
e MANUAL FOCUS TO PREVENT AUTO FOCUS FROM SHIFTING DURING BRACKETED EXPOSURES;
e AEB 3 RAW EXPOSURES, PROCESS INTO 3 16-BIT TIFF’S (OPTIONAL), MERGE INTO 1 HDR, THEN “TONE MAP” OR
“EXPOSURE FUSION” FOR FINAL FILE, SAVE AS 16-BIT TIFF. (EXPOSURE FUSION REDUCES NOISE AND IS SUBTLE)

How DO | CREATE HDR IMAGES? (SEE “INTRO HDR — WORKFLOW IMAGES HANDOUT”)

e NEWS FLASH! MANY CAMERAS NOW DO “HDR’ISH” CAPTURES AS A SHOOTING MODE IN CAMERA!

®  SINGLE RAW FILE MULTIPLE PROCESSING INTO 16-BIT TIFF’S, THEN BLENDED IN PHOTOSHOP ELEMENTS;

e DUAL EXPOSURE BLENDING IN PHOTOSHOP ELEMENTS;

e  BRACKET, PROCESSED AND “MERGE TO HDR” IN CS6, OR “PHOTO>PHOTO MERGE — HDR...” IN LIGHTROOM;

e  BRACKET, PROCESSED AND MERGED IN PHOTOMATIX PRO 6.0 (BY HDRSOFT.COM) $39-$119 DEPENDING ON
VERSION OF PHOTOMATIX, OR “AURORA HDR 2019” BY SKYLUM SOFTWARE (FORMERLY MACPHUN);

e EXPOSURE FUSION OR TONE MAPPING VIA TONE COMPRESSOR OR TONE MAPPING VIA DETAILS ENHANCER;
O TONE MAPPING - GLOBAL OPERATOR “TONE COMPRESSOR” IS FASTER;
O TONE MAPPING - LOCAL OPERATOR “DETAILS ENHANCER” 1S MORE REALISTIC;

e “AURORA HDR 2019” BY SKYLUM.COM — DEVELOPED WITH TREY RATCLIFF (HDR GURU)
e “HDR PHOTOGRAPHY: FROM SNAPSHOTS TO GREAT SHOTS”, TiM COOPER, ISBN - 10: 0134180283
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Homework: Week 1 Auto Exposure Bracketing
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Histograms Explained

The Histogram is the best way to confirm that your image has been exposed/processed properly. They describe image brightness.

After the sensors’ pixels record the light, the onboard image processor calculates a graph of the exposure. This graphical

representation of the pixels tones vs amounts is what is called a “Histogram”.

The various tones that were captured are represented along the Bottom Axis. The left starts with the darkest tones moving to the right

for the brightest tones. Hence the phrase “Left to Right, Dark to Light”.

The vertical axis is simply the amount of each of the tones recorded.

ACTIVITY:

Below are three images, and below them a Histogram. Which of the 3 images does the Histogram represent?

HINT: Count the tones, count the amount.

Image 1. Image 2. Image 3.
Amount Amount
0 0
Darkest Lightest
To ensure you get the best exposure/processing possible, always check your Histogram.
Over Exposed Um_:l_er Exposed

Pixels are distributed along the Histogram
based on their Brightness value. Pixels
stacked up on the very right indicate
possible overexposure...

-
Pixels stacked up on the left of a very dark

image indicate possible underexposure...

Since Images 1,2 & 3 each have the same *amount* of the three tones, all are correct!
The Histogram is about *how much* of each tones are present, not *where* they are located.
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Since Images 1,2 & 3 each have the same *amount* of the three tones, all are correct!
The Histogram is about *how much* of each tones are present, not *where* they are located.


High Dynamic Range Workflow Images Handout

Instructor: Roger Buchanan Notes Available at: www.thenerdworks.com

Start with Three Bracketed Images (either RAW or JPEG. RAW is best!) at -2EV, OEV and +2EV
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Use Photomatix Pro to merge the three 16-bit tiff files into ONE HDR file

Note: Because of the
extremely high bit depth of the
HDR image it will not display in
a very attractive manner. It
needs to be processed before
your monitor can display it, or
your printer produces it!

With the HDR file loaded, process with one of two methods

NOTE: with either of these two
methods you will need to try
many different option settings
for the various sliders before
you attain the look that you
find to be satisfactory.

“Exposure Fusion” Natural “Tone Mapplﬁg Optins

”

Photomatix Pro 5.0 (by hdrsoft.com ) $39-5119 depending on version of Photomatix (Either “Essentials”,
“Pro” or “Pro Plus Bundle”)

Mac users take note! “Aurora HDR” by MacPhun.com — developed by Trey Ratcliff (HDR Guru)
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Tone Mapping



Exposure Fusion



What are the differences between Exposure Fusion and HDR/Tone mapping?

Both processes start from the same source files: differently exposed Low Dynamic Range (LDR) images. And
both attempt to produce as final result an LDR image that shows tonal details of the entire dynamic range
captured by the different exposures.

The differences are in the process itself.

Exposure Fusion consists in combining the differently exposed images in such a way that highlight details
are taken from the underexposed photos and shadows details from the overexposed ones. Since the bit-depth
does not change throughout this process, the basis of Exposure Fusion algorithms is a type of weighted

average of the source images.

One of the advantage or Exposure Fusion is that it is easy to understand and you can see what you are doing.
Also, it is rather familiar to photographers who are used to doing this process manually in image editing
applications. Another advantage of Exposure Fusion is that it reduces noise.

HDR Tone Mapping is composed of two steps. The first step creates an HDR image from differently exposed
photos. This HDR image cannot be displayed correctly on a Low Dynamic Range monitor, which is why a
second step called Tone Mapping is necessary. Tone Mapping consists in scaling each pixel of the HDR image,
so that details in highlights and shadows show correctly on monitors and prints (those details are available in
the HDR image but not directly visible in both highlights and shadows because of the low dynamic range of
the display).

Tone Mapping algorithms vary from a simple gamma curve (which is often what cameras are doing when
converting 12-bit RAW data to 8-bit JPEGs) to more complex operators commonly divided into two
categories:

- Global operators: mapping depends on the pixels' intensity and global image characteristics, but not on
spatial location

- Local operators: mapping takes into account the pixels' surroundings (in addition to intensity and image
characteristics).

The main advantage of global operators is fast processing. Local operators require longer processing times
but they are better at producing a "good looking" photograph (the human eye adapts to contrast locally). In
Photomatix Pro, the Tone Mapping method "Details Enhancer” belongs to the category of local operators and
the method "Tone Compressor” to the category of global operators.

What is the best workflow: Exposure Fusion or HDR Tone Mapping?

See other side of this page.



What is the best workflow: Exposure Fusion or HDR Tone Mapping?

This depends on the dynamic range of the scene, the characteristics of the differently exposed images and the
effect you want to achieve. Our recommendation is to systematically try both, using Batch Processing from
the Automate menu.
What we usually do for any set of image, is to first run the batch with the three following methods:
- Tone Mapping with Details Enhancer
- Tone Mapping with Tone Compressor
- Highlights & Shadows - Adjust

The table below lists the main pros and cons of both processes.

Pros Cons
HDR Tone | - HDR image file can be saved, enabling to tone map the | - When source images are noisy,
Mapping | same image with other methods or other settings. tone mapping may further increase
- Ability to preserve details in shadows and highlights | noise.
even when the dynamic range is particularly high - In spite of the availability of
- High degree of parametrization, i.e. tone mapping | settings, controlling the tone
methods can offer many settings to adapt image to one's | mapping operation is not easy.
liking
Exposure | - Fusing the images has the effect of reducing noise - Lack of local contrast when
Fusion - Fused image is close to the source images giving it a | dynamic range is high, "flat-looking"

"natural” look
- Easy-to-understand process, no or few parameter
setting

results in some cases

- Memory required for Exposure

Fusion increases with the number of
source images and bit-depth.




Samples of different HDR
software processing results.

AdobeCameraRAW_ShadowAndHighlightBlended_in_PSE PhotoshopElementsExposureBlend

PhotoshopCS6MergeToHDRPro PhotomatixProToneMapped_ToneCompressor PhotomatixProToneMapped_DetailsEnhancer

PhotomatixProExposureFusion PhotomatixEssentials LightroomMergeToHDR
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