Geoscanners AB®

MID FREQUENCY ANTENNAS COMPARISON IN
EAIASPECTRUM@ STANDARD

This is a short survey of two commercially available antennas, the HBD-350
manufactured by Radarteam Sweden AB Boden, Sweden, and the RAMAC-500MHz
manufactured by MALA GeoScience AB Mald, Sweden. We got access to data
collected with both antennas in approximately similar conditions and with the radar
systems they were designed to work with. Both data sets were not altered in any
way and can be considered both to be what is called “raw data”.

MANUFACTURER’S DATASHEETS

First of all we decided to get some data about these devices, to get an idea of what
to expect from the data sets. Our search for technical info was restricted solely to
the respective websites of the antenna manufacturers.

This is a summary of what we could find:

Parameter HBD-350 RAMAC-500 MHz
Manufacturer Radarteam Sweden AB MALA GeoScience AB
Web site www.radarteam.se www.malags.se
Available datasheet YES NO

Dimensions (LxWxH)

740x405x225 (mm)

0.5X0.33x0.16 (meters)

Weight 6 kg 5 kg
Type of antenna Hemispherical butterfly Not Available

dipole
Center Frequency 334 MHz We assumed 500 MHz
(-10dB BW)
Bandwidth (-10dB BW) 80.8% Not Available
Shielding Top shielded Shielded

Table 1 Brief datasheet of the devices

From table 1 it is clear that both antennas are close in size and weight, the center
frequency of the RAMAC-500 MHz is around 40% higher but that is not a big
problem due to the very broad bandwidths of ground penetrating antennas. The fact
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that the HBD-350 is only top shielded most probably has some effect in the amount
of signal to noise ratio. The data sets for the RAMAC-500 MHz were taken in a sandy
area in Massachusetts, USA and the data sets for the HBD-350 were taken in a
sandy location in northern Sweden. With all this, it was time to put GaiaSpectrum®
to work.

SETTING UP THE WORK

The first thing to do was to import into GaiaSpectrum® the largest data set collected
with the RAMAC-500 MHz. We set up a uniform window function because we didn't
want the smoothing functions to interfere with the results. Different manufacturers
have different ways of setting up the beginning of the collection of the scan,
resulting in a different position of the smoothing window with respect to the
transmitted pulse.

Another thing to take into consideration is the fact that files collected with the
RAMAC systems do not have necessarily a power of two amounts of samples per
trace. Our data set was collected with that in mind and we got it to be a power of
two. Usually when working with only one device that's not needed because
GaiaSpectrum® offers the possibility of importing a file with a non power of two
number of samples per trace. The adjustment is then done by truncation or padding
with zeroes. Anyway, we wanted to be as fair as possible and therefore collected the
data in both cases with the same amount of samples per trace.

When the file was already imported, we selected peak-hold mode in order to get as
much data as possible in one screen. We selected to show the level as dBc to easy
the interpretation of the resulting spectrum. And finally set the program to run.

The final result was stored as a reference file, and since we were going to analyze
the HBD-350 right after, we set the spectrum in reference number one. This is
simply done by calling the reference setup and pressing the set button.

We closed the RAMAC-500 MHz antenna file and loaded the file collected with the
HBD-350. Everything was done in the same way to get as accurate results as
possible.

ANALYZING THE DATA

With the final spectrum for the HBD-350 loaded in the spectrum data view, we
loaded the result for the RAMAC-500 MHz that was previously saved as reference
number one. In such a way both results were loaded simultaneously in the spectrum
data view and it was possible to make some measurements.

We didn't take advantage of the markers function because in GaiaSpectrum®
standard that function is only available for the active file not for the reference ones.
The idea was to make the measurements as close as possible and using the markers
for one file and not for the other would have defeated the purpose.
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With the aid of the cross hair line and the upper side readings we could establish all
the data necessary to find out elemental parameters of each antenna. In table 2 the
results are shown.

Parameter HBD-350 RAMAC-500 MHz

-10 dB Lower Limit 187 MHz 189 MHz

-10 dB Upper Limit 477 MHz 429 MHz

-10 dB Band 290 MHz 240 MHz

-10 dB Center Frequency | 332 MHz 309 MHz

-10 dB Bandwidth 87.3 % 77.6 %

Noise Floor (Average) -25 dB -32 dB

Bandwidth datasheet info | -7.5% N/A

to measurement error

Center Frequency -0.1% -38.2 % (No datasheet
datasheet info to available, only by the 500
measurement error MHz in the device name)

Table 2 Obtained results

CONCLUSIONS

As we could see both devices are very similar in parameters with a few differences.
First, the datasheets that Radarteam Sweden AB web site offered turned out to be
reliable and accurate. Since there was no datasheets for the RAMAC-500 MHz
antenna one can only guess by the name of the device. Which in principle, might be
wrong since 500 MHz can be just a generic name not explicitly related to the center
frequency of the antenna.

At the end the center frequencies of both devices were practically in the same spot
considering the broad bandwidths of the devices. The HBD-350 antenna has a better
bandwidth but as expected it a bit more of noise floor.

Another thing to note about this measurement is that the HBD-350 antenna has not
only a broader bandwidth but, as it can be seen in figure two it also has a much
more flatter top. That is, the frequency components in the available bandwidth have
much closer magnitudes to one another than in the case of a sharper terminated
spectrum.
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TERMS OF USE:

Geoscanners AB has made all reasonable efforts to ensure that all information provided through this
document is accurate at the time of inclusion; however, there may be inadvertent and occasional
errors for which Geoscanners AB apologizes.

Geoscanners AB accepts no liability for any inaccuracies or omissions in this document and any
decisions based on information contained in this document are the sole responsibility of the reader.
Geoscanners AB accepts no liability for any direct, special, indirect, or consequential damages, or any
other damages of whatsoever kind, resulting from whatever cause through the use of any information
obtained either directly or indirectly from this document.

This document may not be copied, reproduced, re-published, downloaded, posted, broadcast or
transmitted in any way except for your own personal use. Any other use requires the prior written
permission of Geoscanners AB. You agree not to adapt, alter or create a derivative work from any of
the material contained in this document or use it for any other purpose other than for your personal
use. You agree to use this document only for lawful purposes, and in a manner which does not
infringe the rights of, or restrict or inhibit the use and enjoyment of this document by any third party.

This document and the information, names, images, pictures, logos and icons regarding or relating to
Geoscanners AB, its products and services (or to third party products and services), is provided “AS
IS” and on an “IS AVAILABLE" basis without any representation or endorsement made and without
warranty of any kind whether express or implied, including but not limited to the implied warranties
of satisfactory quality, fitness for a particular purpose, non-infringement, compatibility, security and
accuracy.

In no event will Geoscanners AB be liable for any damages including, without limitation, indirect or
consequential damages, or any damages whatsoever arising from use or loss of use, data, or profits,
whether in action of contract, negligence or other tortuous action, arising out of or in connection with
the use of this document. Geoscanners AB does not warrant that the functions contained in the
material contained in this document will be uninterrupted or error free, that defects will be corrected.
The names, images and logos identifying Geoscanners AB and their products and services are
proprietary marks of Geoscanners AB. Nothing contained herein shall be construed as conferring by
implication or otherwise any license or right under any trade mark or patent of Geoscanners AB, or
any other third party.

If there is any conflict between these Terms and Conditions and rules and/or specific terms of use
appearing in this document relating to specific material then the latter shall prevail.

If any of these Terms and Conditions should be determined to be illegal, invalid or otherwise un-
enforceable by reason of the laws of any state or country in which these Terms and Conditions are
intended to be effective, then to the extent and within the jurisdiction which that Term or Condition is
illegal, invalid or unenforceable, it shall be severed and deleted from this clause and the remaining
terms and conditions shall survive, remain in full force and effect and continue to be binding and
enforceable.

These Terms and Conditions shall be governed by and construed in accordance with the laws of
Sweden. Disputes arising here from shall be exclusively subject to the jurisdiction of the courts of
Sweden.

If these Terms and Conditions are not accepted in full, the use of this document must be terminated
immediately.
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