
Scope 
In AXIOM cameras a simplistic raw image format was invented for storing raw sensor data plus contextual 
metadata. This format was first called “raw16” as it stored the data in 16 bit per pixel blocks. 

Raw16 

Format Specifications 
●​ no header, little endian, 16bit (12msb padded with 4lsb zeroes) 
●​ starting at the top left, with 3072 rows of 4096 columns 
●​ the data is in bayer pattern RG/GB 
●​ image sensor registers dump (128 x 16bit, big endian) appended 

Raw12 
To save space a derived format that leaves out the 4 lsb zeros was created. 
 
Working with raw12 files under Linux using imagemagick: 

 
Note that there is no color-filter-array interpretation (debayering) with this method.  
 

 

 



DNG Converter 

As the digital color negative format (DNG) is the only open standard universal format for storing raw data in a 
file that is widely supported in processing libraries as well as graphics and video image editing suites this is the 
primary choice for converting raw data to with the AXIOM. 
The software that takes care of these operations has its source code stored on Github: 
https://github.com/apertus-open-source-cinema/misc-tools-utilities/tree/master/raw2dng 

 
 
 

https://github.com/apertus-open-source-cinema/misc-tools-utilities/tree/master/raw2dng


 
 
 

 



Converting a raw12 file to DNG: 

 
 
Should generate an output similar to this: 

 
 
Afterwards the DNG can be opened in any raw image processing tool like: 
 

 
Ufraw 

 
 
 



 
Darktable 

 

 
RawTherapee 

 
 
Note that camera default color temperature and color matrix are not yet embedded in the DNG metadata. 
Therefore the white balancing has to be done manually. 

 



Black Calibration 

Finding the sensor output value, per pixel, in the absence of any illumination. 
It covers: 

●​ dark frame subtraction 
●​ dark current compensation 
●​ using black reference columns (called "optical black" by other manufacturers) to find the black level 

and fine-tune static offsets. 
Note: black reference columns can be used to reduce row noise as well. 
This is a basic technique: take a picture with the lens cap on, and subtract it from your image. To make really 
sure no light is reaching the sensor, also cover the entire camera with something. 

How many dark frames? 
Problem: if you take only one dark frame, it will also contain read noise (assumed to be Gaussian and 
uncorrelated with the read noise from other frames). Therefore, subtracting only one image will actually 
increase the noise in the final output, by sqrt(2). 
Solution: use a master dark frame, averaged from many images. 
 
Currently we capture 64 dark frames to create one averaged master darkframe. 
 
 

 



Before: 

 
 
After: 

 
Note: The visible line noise is dynamic and compensated separately. 
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