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Appendix C. Binary data file description

General notes

Each separate data file contains only one day (or one hour) data. Data are stored
in binary format, except file header, which is stored as XML-text. Therefore, the datafile is
divided in two parts: XML-header and data itself. In its turn, data part consists of one-
second records. Each one-second record consists of a one-second header (where all
data of time, GPS, gain and calibration status are stored) and one-second data block.
The length of all one-second records in the datafile is constant. In case of errors, missing
data, etc. necessary parts are filled with NAN (Not-a-Number) code to keep one-second

record size constant.
The size of one-second record equals to:

One-second size in bytes = 4 bytes for one-second header + sampling rate *

number of channels * 4 bytes per sample

For example, if sampling rate is 64 samples per second, second size in bytes is equal to:

one-second size in bytes =4 + 64 * 3 * 4 = 772 bytes

And the one day datafile size equals to:

file size in bytes = size of XML-header in bytes + second size * 86400 seconds per day

Skipped data
Skipped data are replaced by NAN code (7F FF FF FF hex). It helps to keep the

datafile size always constant.

File names

The datafile name has the following template:

Where:

YYYYMMDD - date and HHMMSS - time when recording started.
YYYY - year,- 2001, 2002, ...

MM - month,- 01 ... 12

DD - day,- 01... 31

HH - hour, 0...23



MM - minute, 0...59
SS - second, 0...59

Datafile structure

Datafile structure is:

XML file header

See below

one-second header

status byte, hour, minute, second - 4 bytes totally

one-second data

total size of second data:

sampling rate * channels * 4 bytes per sample

one-second header

always by 1 second higher to the previous second header

one-second data

and so on...

In one day data file

always 86400 seconds are stored.

XML datafile header

XML file header conforms to standard XML specification. It contains following tags:

Tag Value | Comments
lemi_header root tag, attribute version="lemi30i2" specifies file
format version
year Datafile date. Each day (or each hour) new datafile
(rjnonth created. One datafile could cotain only one day (or one
ay

hour) data - so in second headers only time is stored

base _sampling r | 256 base sampling rate is always 256 samples per second
ate
averaging sum of how many samples are stored as one sample

in file. Could be from 1 (no averaging - actual sampling
rate equals to base sampling rate) to 256 (actual

sampling rate - one sample per second)

samplingrate

equals to base sampling rate divided by averaging

sensitivity how many nT corresponds to 1 bit of ADC converter,
always constant

gain additional gain, could be 1,10,100 or 1000

bit to nT Transfer coefficient - from data in file to measuring

value in nT. To get measured value, one should




multiply each sample stored in file by this coefficient.

bit_to_nT = sensitivity / gain / averaging

channels 3 number of channels. Always 3, which corresponds to
X,Yand Z

bytes per sampl | 4 number of bytes per one sample ( always 4 )

e

one_second_rec number of bytes per one second data (see above)

ord_size in_byte

]
GPS GPS coordinates:

longitude longitude

lattitude lattitude

altitude attitude

remarks remarks (maximum length 1024 symbols)

XML header is finished by closing </lemi_header> tag and carriage return (Ox0D, 0x0A).

Typical xml-header:
<? version="1.0" encoding="windows-1251"?>
<lemi_header version="lemi30i2">
<year>2005</year>
<month>09</month>
<day>28</day>
<base_sampling_rate>256</base_sampling_rate>
<averaging>4</averaging>
<samplingrate>64</samplingrate>
<sensitivity> 2.44000000000000E-0005</sensitivity>
<gain>10</gain>
<bit_to_nT> 6.10000000000000E-0007</bit to_nT>
<channels>3</channels>
<bytes _per sample>4</bytes per sample>
<one_second_record_size_in_bytes>772</one_second_record_size in_bytes>
<GPS>

<longitude></longitude>



<lattitude></lattitude>

<altitude></altitude>

</GPS>

<remarks></remarks>

</lemi_header>

One-second header and data

status byte 1 byte char Second header
hour 1 byte char
minute 1 byte char
second 1 byte char
X channel sample | 4 bytes integer Total number of samples equals to
Y channel sample | 4 bytes | integer number of channels (3) * sampling
Z channel sample | 4 bytes integer rate
X channel sample | 4 bytes integer
Y channel sample | 4 bytes integer
Z channel sample | 4 bytes integer
Status byte
bit 71615]|4 3 2 0
meaning not used GPS status calibration | bit it gain
. 0 0 1
0- I - off
not available 1-0 0 1 10
1-GPS OK 0-on 1 0 1000
1 1 1000

/0



