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Abstract  Background: In order to further study the high baryon number density area in Quantum
Chromodynamics Phase Diagram (QCD), compression baryon material experiment (CBM) and the construction of
SIS100/300 accelerator had been launched in Antiprotons and Ion Research Center of Germany. As for time of flight
(TOF) which was the sub-detector at CBM experiment, a set of data preprocessing algorithm was designed in this
paper, which played a significant role in the electronic readout system of the entire TOF detector. Purpose: The
research aimed to design a complete set of data compression algorithm specific to data flow generated by trigger-free
data acquisition system of CBM-TOF detector so as to extract data related to the particle information from such data
flow and then match them into pulse signals for further data screening. Methods: C programming language was
adopted to write the main part of such an algorithm and compiled them into executable files. By writing script, the
executable files were invoked to read raw data files of TOF detector which were input into the compression algorithm
for processing. In the end, results obtained were saved in files and drawn into charts through statistics. The core of
this algorithm could be classified into three parts and they were validity checking, time ordering and time over

threshold checking respectively. Under the action of scripts, algorithm screening was carried out for a large amount of
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raw data one by one in accordance with lengths which had been determined in advance; moreover, useful data

relevant with blow particles were also extracted. Results: The compressed raw data were derived from beam testing

of COSY in November 2011. For this algorithm, raw data volume was compressed to the maximum extent with a

compression ratio of 94.5% and above; in addition, the compression algorithm didn’t lose the useful data including

blow information of particles. Conclusion: Regarding this algorithm, not only data flow pressures on trigger-free data

acquisition system link were relieved, but also valuable information was extracted from the raw data both efficiently

and rapidly. Therefore, operational requirements for CBM-TOF data preprocessing were basically satisfied, which

had a great significance for data reconstitution of TOF detector.
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Fig.1 CBM detector layout (a) and CBM TOF simulation (b).
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