Ramac/GPR 1GHz Overview and system
description
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1 Introduction

This document provides an overview of the operation of the Maa GeoScience Ground
Penetrating Radar “Ramac/GPR 1GHZ". Pulse generator circuit diagrams as well as module
interna photographs are contained in separate documents.

2 Overview

Ramac/GPR 1GHz is an ultra-wide band radar intended for geophysica surveying and non
degtructive testing. In use the system performs time domain reflectometry by radiating aradio
frequency impulse with a repetition rate of 100kHz from a transmitting dipole. Trangtions
between materias exhibiting different wave impedances through which the e ectromagnetic
wave travels cause the wave to be reflected. These reflections are received by the receiving
dipole and sampled insde the antenna units. Results may be presented in red time on the PC
connected to the system and recorded on a hard disk on the same PC for later analysis. One or
severa rechargesble batteries, dependent on the setup, power the system.

The system may be carried with the antenna (a distance encoder whed may be attached to the
antenna) being dragged aong the ground by a smple pull handle or it may be mounted on a
trolley incorporating a distance encoder.

When used for data capture, 1GHz comprises the following items.

PC On the PC the data collection software runs. The unit communicates with
the CUII control unit viathe parald port. On the screen is the result
shown in red time while the data are stored on the hard disk. The
cusomer himsdlf usudly provides the PC. None of the existing
acquistion software' s makesit possible to change the behaviour of the
transmitting and receiving ectronics of the antenna.

CUII control unit This unit are mounted on aback pack or acart and control the firing of
the trangmitting antennas as well as the sampling and digitizing of
received waveforms. It communicates with the PC viathe parald port
and with the antenna via opticd fibres.

Antenna The shidlded antenna comprises, on the transmitter Sde, an impulse
generator, atransformer and an antenna element. On the receiver Sde
there' sasmilar antennaand trandformer, a preamplifier and a sampler
head. The sampler head is mounted insde a fully shidlded metal box and
electromagnetic absorbing materias surround both the antennas. On the
perimeter of the absorbing materids there are metallic shields. The box
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aso contains AD-converter and optoconverters for trigger signals and
data output

Distance encoders.  The distance encoders are commonly used for positioning each sampled
wavelet with respect to its neighbors. It's mounted on the antenna or on
the cart and connected to the CUII.

Battery pack: The 1GHz is powered from an externd battery pack. Different types and
power ratings are available.

3 Operation setups

Infigure 1 below atypica setup during measurement with an 1GHz is shown.

The CUII unit is connected to the PC. Communication between the two units is done over the
|EEE1284 ECP protocol. The CUII is aso connected to the antenna through optica fibres
and to the distance encoder through a cable.

Attached rechargeabl e batteries power the CUII and the antenna. The nomind voltage of the
unitsis 7.2V, DC.

Viathe data acquisition software running on the PC, the operator selects a number of suitable
measurement parameters e.g. sampling frequency, time window and the amount of averaging.
A number of different acquigition software' s are available; with different levels of complexity
e.g. the amplest software does not alow the user to adjust any parameter at al!

PC

<+ Cable

Battery

CUll
Control unit

E

1GHz antenna

Optical fibres

Figure 1. Operation setup for the 1GHz system.
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When an acquisition is started the CUII continuoudy counts the pulses from the pul se encoder
mounted on the measuring wheel and by counting the forward and backward pulses and then
subtracting, it keep track of the absolute position adong the profile. At predetermined positions
aong the profile the unit gathers waveform envelopes and transfer these 5 times every second
to the PC.

If adistance encoder/measuring whedl is not used the CUII can be set to gather waveforms at
acetan raels.

4 Overview Technical Description of main 1GHz Modules

4.1 CUII
The CUIl isaclass A device.

4.2 Shielded antenna overview.

General
A block diagram of a shielded antennais shown in figure 3 below.

All sdes of the antenna, except the bottom, have meta shielding. A d-sub connectors on top
of the antennas provide the necessary power from the battery.

No rf-ggnds leave the antenna trough connectors. All sgndsto and from the unit isthrough
optical fibres

Operation

On the transmitter Sde high voltage, DC- power, transmitter trig Sgnal as well as ground
reference are directly fed to the impulse generator on top of the antenna dement. When atrig
condition isreceived viathe optica fibre, a charge storage capacitor is de-charged trough a
st of avaanche tranastors and current limiting resstors. The impulse created during this
dischargeisfed, viaa 1.4 baun (not shown in the figure below) to the antenna eement. The
antenna element is Situated on an eectromagnetic absorbing materid and resstively loaded at
its endpoint. Antennas differ in the vaue of the charge storing capacitors, current limiting
resstors and antenna Size. How each antennalis configured isfound in the parts ligts.

On the receiver Sde DC-power, receiver trig Sgna and ground reference is fed to the sampler
head located in a shielded cavity in the upper part of the antenna. DC-power and ground
reference isfed to the preamplifier located on top of the antenna eement. The antenna
element isidenticaly mounted as on the tranamitter Sde.
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Figure 3. Block schematic of the 1GHz antenna.
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Incoming sgnds are fed from the antenna element to the preamplifier, 18dB low noise, viaa
1:1 baun (not shown on the figure above). From the preamplifier the sgnd isfed to the
sampler head viaa semi-rigid transmisson line.

A trig condition on the receiver fibre causes the sampler head to sample the andog levd of
the 9gnd arriving from the preamplifier. The sampled sgnd isfed to the AD-converter and

then to the optoconverter and through the fibre to the CUII.
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