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Reasons

 Provide an on-line facility for HDR imaging creation
 Graphical web interface
 Front-end to hdrgen command-line
 Front-end to Radiance programs (pfilt, ximage)
 Provide students/non-experts with a free tool for HDR
 Give immediate feedback in terms of luminance 
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WebHDR  home

Gives general information on 
high dynamic range images
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Example

Images taken with a digital 
consumer camera with different 
exposure settings.
Preferrable to change exposure 
time rather than aperture.
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Formats

A list of HDR image formats
(not extensive)

HDR Image Formats
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Formats

Images are usually store in
24- bit JPEG format with 8 bit 
for each Red, Green and Blue 
channel.
28=256 for each channel or
28 x 28 x 28 = 16 000 000 in total

it may seem a lot but it is still far 
from the entire dynamic range 
the humam vision can addapt 
to.

A number of file formats aim to 
overcome the gamut and 
dynamic range  limitations of 
JPEG output by digital 
cameras.

HDR Image Formats
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HDR Software

Lists other software for HDR, 
presenting their capabilities in 
terms of :
 HDR images

 create
 edit
 view

 supported opperating system
 Linux
 Windows
 Mac

 Price/Licence 
 Free
 No cost
 Commercial



WebHDR 5th International Radiance Scientific Workshop
13 -14 September 2006 De Montfort University Leicester

Calibration

While hdrgen does quite a good job 
in trying to make the luminance 
information as accurate as possible, 
it is reliant entirely on the EXIF 
information in the JPEG files. The 
results, however, depend on many 
variables which the software can't 
evaluate. 
To add to the complication, even 
cameras of the same make and 
model exhibit differences in the 
response curves of their photo-
sensitive chips. After all, consumer 
digital cameras were never meant to 
measure luminance values 
accurately.

Camera calibration
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Calibration

How to aquire the response curve:
 use Automatic Exposure Bracketing only when 

in Aperture Priority mode. If not addopt Manual 
mode.

 Turn off Automatic White Balancing and set the 
White Balance to the predominant light source.

 Disable all colour and contrast enhancing 
features.

 Use a tripod.
 If possible, use a remote shutter control. 
 Choose a scene with large grey or white 

surfaces. 
 The scene should have very bright and very 

dark areas.
 Take a sequence of exposure bracketed images 

separated by 1 EV. This is equivalent to halving 
or doubling the exposure.

 The darkest exposure should have no RGB 
values above 200, while the lightest exposure 
should not contain values below 20. When 
uploading the sequence, do not include images 
that are outside of this.

Camera response curve
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Calibration

Once the camera's response curve is 
known, it may be re-used for 
successive runs of WebHDR. In 
general, cameras that allow a great 
deal of manual adjustment are best 
suited for this. 

 The grey borders on either side of the 
black background indicate the bands 
below 20 and above 200. Black pixels are 
to the left, white ones on the right. Pixels 
that are completely black or white (i.e. that 
have values of 0 or 256) are excluded from 
the histograms.

 This makes them easier to read for 
extreme exposures.

 The response curve is a polynomial. It's 
coefficients are stored in a text file with the 
extension .rsp that might look like this:

3 1.57501 -1.01875  0.462603 -0.0188579
3 1.54919 -1.01298  0.480414 -0.0166318
3 1.49544 -0.897716 0.414424 -0.0121498

luminance = 1.57501x3 - 1.01875x2 + 
0.462603x - 0.0188579. 

Camara response curve
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Calibration

For an absolute photometric calibration:
1. Produce a HDR image of a scene following the instructions 

above. Experiment until you get no error messages or 
warnings back from WebHDR.

2. With a luminance meter, measure the luminance in your 
scene at a few points. Use uniformly lit objects in the scene, 
such as sheets of paper of various reflectance. The actual 
reflectance doesn't need to be know. Note down the 
measured luminances, and save the RSP file for your 
camera.

3. Determine the luminance in the HDR image.

Absolute calibration

 
4. You now have two readings: one from the real scene, the other from the HDR image. 

Ideally, the two should be the same, and if indeed they are (within a few percent), then 
you are lucky and done. 

5. Compute the calibration factor, which is simply the ratio of real luminance  over HDR 
luminance:

    CF = LuminanceReal / LuminanceHDR
This factor will be around 1.0. If it is way off then something went terribly wrong, and you 
should start over with step 1.

6. There is a field on the WebHDR upload page that allows you to submit the CF. You should 
also upload the RSP file which you produced under step 1.
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HDR Engine

The demon starts the hdrgen program in the 
background and makes the link between 
Apache and hdrgen to produce the results:

1. hdrgen >> full size HDR
2. correct the exposure – apply the correction 

factor for luminance calibration
3. scale down Radiance image
4. create an OpenEXR file (from the full size 

RGBE)
5. normtiff (tone mapping)
6. result *.tiff is converted to *.jpg
7. generate interactive luminance map
8. built HTML results page and overwrite place 

holder (count down page).
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Guidelines

The user is advised to follow some 
guidelines to have successful 
results.
The web site provides information 
about how to take a sequence of 
pictures to obtain HDR image 
composition.

WebHDR Roll your own 



WebHDR 5th International Radiance Scientific Workshop
13 -14 September 2006 De Montfort University Leicester

Under the hood

When hit “upload” puts the *.jpg into 
a "tmp" directory. 
The nomenclature is altered to a 
sequential number format. 

Additionally Apache creates a file in 
the spool  directory. The convention 
name is a “date time” format for later 
address the priority spool. This 
"file_spool" contains information 
about the options for the hdrgen
program, namely calibration factor, 
auto alignment and flare removal. 

WebHDR Upload 
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Engine

Output information on web contains 
information about:
 calibration
 auto alignment
 no flare

To each file lists the:
 Shutter speed >> Exposure Time
 Aperture    >> FNumber
 ISO speed    >> ISO

The “tmp”*.jpg  are listed with their 
exposure value (not in use).

WebHDR Upload confirmation 
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Exposure is calculated from the 
previous values.

If the exposure is missing it gives an 
error message and doesn't continue 
further.

ExposureEngine
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Shutter Speed, aperture 
and ISO are extracted from 
the EXIF header with 
Perl::Image::Exiftools. 

EXIF tags in 'cameras/fujifilm_dx10.jpg' ('Intel' byte order):
--------------------+----------------------------------------------------------
Tag                 |Value                                                     
--------------------+----------------------------------------------------------
Manufacturer        |FUJIFILM                                                  
Model               |DX-10                                                     
Orientation         |top - left                                                
x-Resolution        |72/1                                                      
y-Resolution        |72/1                                                      
Resolution Unit     |Inch                                                      
Software            |Digital Camera DX-10 Ver1.00                              
Date and Time       |1999:01:01 00:03:00                                       
YCbCr Positioning   |co-sited                                                  
Copyright           |ANTHONY    (Photographer) - [None] (Editor)               
Compression         |JPEG compression                                          
Orientation         |top - left                                                
x-Resolution        |72/1                                                      
y-Resolution        |72/1                                                      
Resolution Unit     |Inch                                                      
YCbCr Positioning   |co-sited                                                  
FNumber             |f/4.2                                                     
ExposureProgram     |Normal program                                            
ISO Speed Ratings   |150                                                       
Exif Version        |Exif Version 2.1                                          
Date and Time (origi|1999:01:01 00:03:00                                       
Date and Time (digit|1999:01:01 00:03:00                                       
ComponentsConfigurat|Y Cb Cr -                                                 
Compressed Bits per |14/10                                                     
Shutter speed       |68/10 sec. (APEX: 10)                                     
Aperture            |f/4.1                                                     
Brightness          |56/10                                                     
Exposure Bias       |0.0                                                       
MaxApertureValue    |41/10   
Metering Mode       |Pattern                                                   
Flash               |Flash did not fire.                                       
Focal Length        |5.8 mm                                                    
FlashPixVersion     |FlashPix Version 1.0                                      
Color Space         |sRGB                                                      
PixelXDimension     |1024                                                      
PixelYDimension     |768                                                       
Focal Plane x-Resolu|2151/1                                                    
Focal Plane y-Resolu|2151/1                                                    
Focal Plane Resoluti|Centimeter                                                
Sensing Method      |One-chip color area sensor                                
File Source         |DSC                                                       
Scene Type          |                                                          
InteroperabilityInde|R98                                                       
InteroperabilityVers|                                                          
--------------------+----------------------------------------------------------
EXIF data contains a thumbnail (10238 bytes).
                                                  

Exif Header Information

Software for editing EXIF information

Engine
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IF the perl module is successful the 
EXIF  is rewritten  in a "more 
standard" format (at least one that 
hdrgen can interpret, ie 
aperture=FNumber).

Engine
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Database

One of the pages with more than 
100 entries shows the test of 
different cameras  for compatibility
with ExifTools.

Only 4 out of 114 do not work.



WebHDR 5th International Radiance Scientific Workshop
13 -14 September 2006 De Montfort University Leicester

The daemon basically looks into 
the spool directory for a file and 
when it finds one reads it.

Falsecolor has priority to other 
HDR processes in queue as the 
name still maintains the 
previous “timing” (a new file 
replaces the old).

Engine
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Results
WebHDR Results

Results presented as:
 RGBE 800x600
 RGBE full-size
 OpenEXR full-size
 False colour image

 Contour lines
 Extreme points

 Tone mapped image *.jpg 
 Interactive luminance map

Whenever a false colour is re-
run the interactive luminance is 
done as well.
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http://luminance.londonmet.ac.uk/webhdr/demo4.html

WebHDR Luminance map

Background engine generates
Interactive luminance map:
1. extract pixel values with pvalue
2. create JavaScript  array of pixel 

values
3. create a false colour image
4. convert to JPG
5. create HTML page for luminance 

map with java script from 2. 
linked in

6. add EXIF  information  to 
database

7. built HTML  results page  and 
overwrite place holder (count 
down page).

Results

http://luminance.londonmet.ac.uk/webhdr/demo4.html
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Conclusions

 WebHDR seems quite popular among architecture 
students and amateur photographers

 Allows quantification of the luminous environment in 
a non expensive approach

 Data storage in a HDR format
 Its a free and simple "interface" to an expert tool
 No information that identifies the user is kept, only 

the EXIF information.

Thank you!
Have a look at: http://luminance.londonmet.ac.uk/webhdr

http://luminance.londonmet.ac.uk/webhdr

