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Abstract

The Acquisition File Format (AFF) is a data container format recently developed by DAKEL within 

the EU FP7 project ALAMSA with the purpose to have a common, universal and publicly open data 

container  format,  which  everyone would  be  able  to  use  for  exchange of  data  produced during 

various measurements, evaluations, simulations and other data-producing activities with emphasis 

on streaming data. This text is trying to show you the possibilities and some of its usage.
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1. Introduction

The Acquisition  File  Format  (AFF) was created as  a  new open data container  format  that  can 

primarily be used for storing data from various measurements, evaluations and simulations. It was 

developed by DAKEL as part of the EU FP7 project ALAMSA [1,2].

1.1 Motivation

The original idea was to have a universal data container format that could be used to exchange data  

from various  experiments,  measurements,  evaluations  and  simulations  conducted  by  individual 

partners  within  the  project,  with  each partner  having a  different  experiment  system,  producing 

various types and formats of data. To have a unified and data format would allow everyone within 

the project to easily exchange data from their experiments with others and it would also allow the 

tools produced within the project to have a unified input/output format for data.

Aside from the original idea, the DAKEL company is also intending to apply this file format as a 

primary file format for storing acquired data measured by their data acquisition devices as well as 

software data processing tools. The first device to actually use this file format natively is the new 

DAKEL ZEDO multi-channel synchronnous data acquisition system intended mainly (but by far 

not exclusively) for acoustic emission, but other DAKEL's devices (such as the DAKEL IPL) are 

also going to be retro-fitted with this new file format, so that data produced by all these devices 

could be processed by the same software tools and on the other hand, so that also other people can 

easily use the data produced by these devices as well.

To make things even easier for the AFF to spread more amongst people,  perhaps also to other 

branches of scientific, industrial and other use, it was decided to let the format be openly available 

for general public to use, both regarding its specification and its reference implementation library 

(called  libaff).  For  more  details  and  downloads  a  site  referenced  at  the  following  address  is 

continuously being built and updated: “http://aff.dakel.cz/”.
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2. The File Format

First thing one needs to realize is that AFF is primarily a data container.  It does not necessarily  

need to be aware of the interpretation of the contents it is carrying,  though, in special cases it can 

be.

Second thing to realize is that AFF is intending to be a universal format in which many variants of  

data with very different interpretations can be stored. This is a very important fact to take into 

account when one is trying to work with the file format in its entirety. Loading of general data 

stored within the AFF into any application with one simple command is next to impossible. One 

reason being the variability of data types and dimensions (as described later in this chapter) and 

another  reason  being  the  volume  of  data  that  can  potentially  be  stored  there.  The  application 

attempting  to  load  the  data  may  simply  not  be  prepared  to  handle  all  variants,  types  and 

interpretations of the data. And the application may also not be prepared to handle the volume there 

can be contained in a single AFF container and in general, one must always count on the contained 

data volume being larger than the memory available to the specific application.

On the other hand, if the application can assume and is interested only in a specific type of data,  

loading (and storing) of such AFF containers can be simplified a lot.

2.1 Data Suitable for AFF

The container can store multiple streams of data. The streams can be either time-based, in which 

case each point  of data  has  time associated with it,  or non-time-based (just  indexed).  It  is  not 

recommended to mix time-based and non-time-based data in one container, though.

Primarily, the format is  intended for storing time-based data and specifically  data  organized in 

sequences of points of identical type, equidistant in time. Where each point consists of a 0- or more-

dimensional matrix of defined number of elements of the same type, as you can see on Figure 1.

The elements of the point matrix can be either ordinary numbers, such as integers or floating-points, 

or complex numbers or a block of data of unknown internal structure, defined only by its total size.

Another type of data, that can be stored within the streams is so called timed structures, which is an 

irregular-time sequence of structures of defined size which each have a time stamp on a specified 

position within them. And the last  type of data is  variable length structures,  where one has to 

provide a size for each structure along with its data. The last two types can even be combined, but  

are only supported for 0-dimensional matrix points and there are a few other restrictions when they 

are used.

Additional  data  types  understood by the  format  may  be  added  in  later  versions  of  the  format 

specification.

2.2 Additional Data Information

In addition to the main streams and main data within them, there is a lot of additional data and 

meta-data that can be stored within the container as well.

2.2.1 Axis and Data Transformation and Unit

For each spatial axis of the matrix points, the axis points can be defined either by a simple formula 



derived from the index of each point on the axis or manually by direct mapping and a unit can be 

assigned to it, so that for instance when the points are displayed somewhere on a graph figure, the 

axes can be labeled appropriately.

In similar way the actual main data values of the stream can be transformed as well, also using one 

of the simple predefined mathematical equations, which sometimes can save a lot of space and/or 

precision.  (E.g.,  for  an  exponential  variable  that  has  a  broad range of  values,  it  may be  more 

effective to store just the logarithm of the variable itself as the main stream data values and provide 

a meta-information saying that the data stored should be interpreted as an exponent of the actual 

variable they should represent.) And again, a unit can be stored with the data as well.

a) b)

c) d)

Figure 1: Visualization of an example of time-based equidistant sequences of points of various dimensions: a) 0-D 

points containing just one element; b) 1-D points of 3 elements; c) 2-D points of 3x3 elements; d) 3-D points of 3x3x3 

elements. (Source of the figure: [2].)

2.2.2 Meta-Information Describing the Stream Data

Plenty of information can be associated with the data of each stream to further describe them, either  

for the purposes of the container itself (such as the type of conding and so on) or for the purposes of 

determining the origin of the data, how they were obtained, especially, if they were measured within 

an experiment with a physical device and a sensor of some kind.

For such purposes each data stream may have associated one or more (e.g., for the case when one 

stream of data contains samples from multiple channels) descriptions of a channel. The channel 

description contains information about the specific device and channel that has been used to obtain 

the data, about the channel's settings such as bit-resolution, amplifier gain, sampling frequency or 

voltage range.

The stream may also have associated information about one or more sensors used to acquire the 

data, where together with the information about the sensor model and number itself, one can also 



provide information, such as sensor's position or orientation in space, which may then help during 

modeling or visualizing the situation virtually in the computer.

Database of known and supported hardware shall be updated in the specification as needed or upon 

request, but there is always the possibility to set the value to unknown.

2.2.3 Extra Parameters of the Stream Data

Each stream can also have a number of so called parameters associated with it. These are simple 

variables, which do not change very often and which somehow provide additional information for 

the main data of the stream. Every parameter has a name and data type (similar to the main data 

stream  matrix  point  elements)  and  optionally  it  may  also  have  a  unit.  Special  names  of  the 

parameters may have special meanings, for instance name “@gain” is being used for parameter 

giving variable value of amplifier gain used to sample the data.

Parameters are coded in a way, which is effective when they change only every now and then, but 

not too often. When parameter values change very quickly compared to the main data sampling, 

then the whole stream becomes less effective and it  may be worth saving such a variable as a 

separate stream of data.

2.2.4 Tags Describing the Container and Data

Tags are used to contain strings of variable size describing various parts of the container, such as the 

entire container contents, individual axes, individual streams, devices and channels for individual 

streams, creator of the file, etc. with a human-readable text, which can be displayed to the user by 

the application reading the file.

2.3 AFF features

Among the current features of the AFF, we can mention things such  multi-file container, which 

allows storing data from one container in multiple files. It is always better to have multiple not very 

large files, than to have one huge file from one measurement or evaluation. It always handles better, 

is easier to manipulate, copy, store on various media and file systems (some of which may have 

restrictions on size).

Each of the files belonging to one container contain a special container identification and ordering, 

so that even when one looses the filenames (for instance during a disk crash or occasional deletion 

and renewal), files belonging to the specific container can be found and ordered in the original 

order.

The container may also contain an index of the data, so that one can quickly find specified position 

on each stream (either position in time or position in points) and start reading from that specific 

position. There is also a sort of meta-index to quickly find key components of the container (such as 

the index itself).

More features are intended to be added to the format in the future.

3. AFF Reference Implementation Library

AFF reference implementation library (called libaff) is a C library written in C, which implements 

the specification of the AFF and is publicly available and can be used for your application to access 



and work with the AFF container files. It can be used to both create AFF containers and write data 

into them and to read the data  from the  AFF containers.  It  tries  to  implement  all  the features 

described in the specification [2]. It also tries to be as effective as possible to handle even large 

amounts of data as quickly as possible and it is currently implemented for both Linux and Windows 

operating systems. It  is  still  a work in progress but by the time of the NDT in Progress 2015 

conference  the  first  release  should  already  be  available  for  testing  and  more  features  and 

implementations new versions of the format would be added in time.

Since the actual interface of the library encapsulates all  the features of the file format,  its  API 

interface may seem a little bit complicated for some users (even though we tried to design it as easy  

as possible, while keeping the functionality), but severe simplifications may be done for specific 

sub-set of stored data types and even interfaces to other applications (e.g., MatLab) are planned.

Also some tools for basic operations with the AFF containers are currently being worked on, which 

would hopefully also help and ease the usage of the containers.

So, keep watching the site mentioned in the “Motivation” paragraph for updates and progress and 

other information related to AFF.

4. Conclusions

AFF was designed as a universal but robust file format able to handle large quantities of data for a 

large variety of possible application uses, but specifically with the NDT data in mind and since all 

of its specifications and reference implementations are to be openly available for the general public 

to use, we hope that would help to spread its use in time and be beneficial to everyone in the NDT 

community and beyond.

Acknowledgement

This work is a part of project ALAMSA which has received funding from the European Union's 

Seventh Framework Programme for research, technological development and demonstration under 

grant agreement number 314768 (duration: 11/2012 – 10/2016).

References

1. http://www.bath.ac.uk/ris/about/rpms/projects/alamsa/index.html

2. M Dráb, 'Definition of universal file format for all NIM techniques (Acquisition File Format 

(AFF) Specification Version 0.1)', EU Seventh Frame Programme ALAMSA, Work Package 5, 

Deliverable 1; October 2, 2013


	1. Introduction
	1.1 Motivation

	2. The File Format
	2.1 Data Suitable for AFF
	2.2 Additional Data Information
	2.2.1 Axis and Data Transformation and Unit
	2.2.2 Meta-Information Describing the Stream Data
	2.2.3 Extra Parameters of the Stream Data
	2.2.4 Tags Describing the Container and Data

	2.3 AFF features

	3. AFF Reference Implementation Library
	4. Conclusions

