HDR Imagery
An Quick Overview of the Process

INTRODUCTION

“HDR” stands for “High Dynamic Range” and refers to an image which is able to exhibit a greater dynamic range (the range of detail from the highlights to the shadows) than a single frame of film or capture from a chip can capture.  The problem is twofold.  First is the issue of capturing all that data.  And then comes the issue of being able to render then display it on a medium that especially in the emulsion-based world generally cannot present the same range of data as the film or chip can capture.
So why do it?  The reason is that the human eye can detect a far greater dynamic range than film.  A chip can capture more than many films but is still far short of the eye.  That is because the eye continually “re-exposes” by opening and closing the pupil as we look at brighter or dimmer parts of a scene.  An HDR images comes very close to being able to render a scene as we see it without loosing detail.

There are basically two approaches to creating such an image.  The first and best approach is by using a program specifically designed to apply an image editing process known as “Tone Mapping.”    The second is simple image blending using a photo editor such as Photoshop™.  We’ll look quickly at both
  But first we have to acquire the image in our camera in the first place.
CAPTURE FOR HDR IMAGES

Because high contrast scenes contain tonalities beyond the camera’s ability to capture in a single frame, multiple exposures are required.  To determine the number of exposures, first take a spot reading of the lightest highlight area in which you will want detail.  Take a note of the exposure.  Choose the aperture needed for the depth of field required and then note the shutter speed.  It is the shutter speed you will be changing from shot to shot.
Now take a spot reading to determine the shutter speed at the chose aperture, for the darkest area in which you will want detail.  You will need to take a series of exposures at 2-stop intervals from the brightest to the darkest settings.  Depending on the scene and the dynamic range from brilliant specular highlight to deep shadow, you may have to take three, five, or even more exposures.
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Be sure your camera is on a solid tripod so that each exposure is PRECISELY registered relative to the next.  They are going to be overlaid so this registration is critical to the success of the final image.
  No shaking and no moving between frames is allowed here.
Use Digital or Film?

Either works… sort of.  If you shoot film the various exposures will have to be scanned.  Base all scan settings on the middle (normal) exposure.  Remember, cropping must be precise since the images will have to be overlaid in perfect register to process the HDR image.  Consequently it is easier to do the shooting in digital but you can use anything.
TONE MAPPING

Tone mapping is a more flexible and usually more successful method of rendering the resulting HDR image.  The problem is a true HDR image has a far greater dynamic range than can be rendered in RGB color space or printed in the limited dynamic range of a photo or digital print.  In order to simulate it, the tones in the HDR image, once made, need to then be remapped so they fall within the range of our medium.  So true HDR creation is a two step process: Create the image with the HDR data in it (which looks awful on screen) then apply the tonal map so we can use it properly.  The third step is then to edit/retouch the image for specific areas.

	Starting with version CS2 Photoshop has an HDR function of sorts.  However it is largely a simply automatic blending function.  It certainly is better than nothing but compared to a proper HDR tone mapping such as Photomatix Pro™ by HDRSoft it is pretty anemic.

On the right are the three various exposures.  All three were shot at F22 for maximum depth of field.  The top frame was shot at 1/500 based on the reading for the snow in the background where the sun was hitting it.  Shadows are blocked up.

The middle frame was shot at 1/125.  It still is slightly dark in the foreground but it is 2 stops lighter than the first so there is good overlap of tones.

The bottom frame is shot at 1/30.  This is still fast enough to stop the slow stream water and is 2 stops lighter than the middle shot yet light enough to pick up detail in the rock shadows.  Now, of course, the snow is blown out even in the shadows.

The example was done in Photomatix Pro™ then finalized in Photoshop.
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The three exposures (From a Canon 5D) show clearly how far the scene’s dynamic range is more than the camera can handle.  When you can see detail in the sun-lit area the rocks are all blocked up in shadow yet when you can see good detail in the rocks, the sun lit portion is completely blown out.   
The final image was finished in Photoshop.  A little extra saturation was added to the yellows and reds and then it was sharpened using the “find edges” routine.
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This is far closer to what the image “felt like” when looking at it.

IMAGE BLENDING

Image blending is very similar to something we’ve already done in a topics called “stacking” where we used duplicate layers of a scene, brought out the dark detail via a “screen layer blend, then simply erased through (using the layer mask for easier corrections) so we were left with the detail of each version we desired.  In our previous cases we used the same image but the approach is identical when simply overlaying differing exposures.  However you need to be very good at using selection and masking techniques in order to isolate tonal areas of a complex or highly detailed image.  It can be done but it is far from easy. 
HDR IN PHOTOSHOP

I’m sure it is obvious that I’ve not taken any time with the “Merge to HDR” function in Photoshop.  It has been around for a few iterations but in CS3 has actually gotten better.  Still, it is no match for the power of a stand alone program like Photomatix.  Nevertheless, many will use it and it is certainly better than single exposure frames.  So here is a brief overview of the Merge to Photoshop steps and then we’ll compare the same image capture tonemapped in Photoshop as compared with Photomatix.  Then you can judge whether or not it is worth the extra money for an additional program.
One can always do manual merging by putting each exposure on a separate adjustment layer and by playing with the curves function select only those tonal areas of interest from that layer.  It is truly a pain to do.  Fortunately Photoshop has a more automated approach to it.  Here is a Step/Action table to show you how to do it.

	Step
	Action
	Result/Remarks

	1
	Load the capture files into photoshop
	

	2
	Select Menu Item: 

File (Automate(Merge to HDR
	This opens the file selection dialog.

	3
	Use the dialog to access the already open files (or you could select others
	This creates layers for each file and merges the results into a 32 bit file.  It will be extremely contrasty since it cannot be displayed correctly.  

	4
	Set the White Point slider based on the highlights and how you want them to appear.  Then press “OK.”
	This will create a tentative tone mapped 32 bit file.

	5
	Change the Bit Depth to 16 bit

Image(Mode(16 bit
	This will open a conversion dialog allowing you specific optionals adjustments.

	6
	Set “Exposure & Gamma”
	Be very careful of losing highlights

	7
	Set “Local Adaptation”
	Keep “Radius” fairly low for a realistic looking image and then set “Threshold” to taste.

	8
	Press “OK”
	You now have a normal 16 bit file you can edit as usual in Photoshop.  It is at the same stage of processing in this system as the file coming from Photomatix.  


That doesn’t seem too hard does it.  But how well does it do the job?  First lets look at the initial exposures for this scene.  It is five shots taken in the White Mountains of Central California and has an extreme tonal range.  The aperture was F11: all exposure adjustments  were in 2 EV increments using the shutter speeds only.
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So here are the initial shots.  First they were processed in Photoshop as outlined above to achieve the next results.
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It’s not too bad.  And from looking at the initial capture shots it is clear that this range could never have been captured with a single exposure.  The closest is shot number 3 but the trees are in deep shadows with no detail and in shot 4 where you can see the trees and rocks OK the sky is blown out.

Further work could make this file a lot more brilliant because there is sufficient material in all important tonal ranges to work with.  But that work needs to be done before this is a finished picture.  So it is clear that the process can work in Photoshop and with a little additional editing a result can be achieved that is far better than anything that can be captured in a single frame by with film or digital.

So how about PhotoMatix?  When that program kicks a file out and ready to edit what does it look like?  That final shot is on the next page.  You can decide for yourselves whether or not it is worth it.

Me?  I’ll stay with Photomatix.
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� In the film-based world a number of techniques had to be applied in concert to achieve the same or similar effect.  These included Zone System exposure and development, film pre-flashing, compensating developers, water bath development at both film and print stages, contrast masking, and multiple image printing techniques.  All in all it required some very advanced darkroom skills and techniques.  


� It is possible to simulate this effect in large degree by shooting a single image in RAW and then using the converter software to give you a + 2 and -2 Stop exposure versions.  This is handy when a moving item in the shot forces makes actual multiple exposures impossible.  But to work, the basic exposure needs to be nearly perfect so that exposure changes in the converter actually reveal high and low tones from the subject.  Try this on shots that are exposed perfectly with the single exposure; it will amaze you to see it.
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