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Appendix A

Acquisition

A.1 Acquisition program

The acquisition program as mentioned in chapter 4 consist of three parts: the control
program, the actual acquisition program, and the trigger program. In figure A.1, the
flowchart for the three cooperating programs is presented. Here the functionality of
the separate programs is enclosed within the thick black lines.
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Figure A.1: Flow chart of the acquisition programs. See text for details.

The files containing the signals are made with a MATLAB program, and saved as
16-bit integer files in the directory of output files. The control program needs three
inputs: the directory path of the output files, the required signal amplitude, and the
directory path where the acquired files are stored (acqdir). After filling out these
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Figure A.2: The appearance of the LabVIEW control program. The neces-
sary data has to be filled in at the appropriate location.

data in the corresponding fields (figure A.2), the program is started and these data
are transferred to the acquisition program.

The acquisition program is adapted from the existing LabVIEW Cont Acq to File
(binary).vi program. A trigger program is integrated in the acquisition program to
start the output of the signal at the same time as the acquisition. The acquisition
program is placed in a loop, which runs as many times as there are output files.
Within one loop (loop#), the program opens one of the output files (#filename), and
write the (normalized) contents, multiplied with the desired signal amplitude, to the
buffer of the acquisition board. The next step before acquisition, is the creation of
a file into which the acquired data is written. This file has the same name as the
output file #filename. Before storing acquired data, all the settings of the board and
the channels are stored in the file header.

When all parameters are set, and the program is ready to start acquisition, a
window pops up. By pushing a button, a digital trigger is given to the acquisition
board, and the output of the signal starts, together with the acquisition of the current
monitor signal and the microphone signal. After the trigger is given, the trigger
window closes again.
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In the window of the acquisition program (figure A.3), the course of acquisition
can be followed. The acquisition within one loop stops as the end of the output file
is reached. The program stops after completing the loop. In the case the output
needs to be stopped during a run, the emergency stop button (figure A.2) can be
clicked. All output and acquisition stops immediately.

A.2 Acquisition hardware

As measurements would take place at at least two locations in different cities, the
acquisition hardware had to be transportable. A HP Compaq Evo Desktop d500
series computer (H × W × D = 10 × 34 × 38 cm), with room for a PCI card,
was purchased. This computer fitted in a suitcase together with the Brüel & Kjær
2260 Investigator and some additional hardware (break-out box, adapter, cables).
The KEMO filter and a keyboard and mouse were transported in separate bag. The
combined weight can be carried over not too long distances.

The National Instruments PCI/PXI-6052E card, for the recording of the analog
signals, was chosen as it was one of the few digital acquisition boards that could
simultaneously record 5 channels at hi-fi audio quality (16-bit resolution, sampling
rate of 44.1 kHz or higher), with an input range that matched signals coming from
the MR scanner.

87



Appendix A

Figure A.3: The appearance of the LabVIEW actual acquisition program.
The data from the control program is linked to the upper left panel. Settings
that are constant during one run are in the other panels.
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