
DynaT - Dynamic Target Enhancement 

D                                                                                                                                                     ynamic Target enhancement (DynaT) is a new 
feature introduced by Sensors & Software in 
response to users who need the ability to 

emphasize GPR responses based on target size.  
DynaT allows users to preferentially enhance the 
response from targets of different sizes – small, 
medium and large.  GPR users currently depend on 
signal amplitude to discern targets, and small targets 
can be difficult to see in GPR data because they always 
produce smaller amplitude responses than larger 
targets – this is a fundamental physical fact.  

The ability to make smaller targets more visible on the 
GPR display provides a valuable benefit to many GPR 
applications such as utility locating.

To enhance smaller targets, some aspect of the target 
response other than amplitude must vary with target 
size.  One aspect of target response that depends on 
size is the frequency content of the returned signal.  In 
simple terms, the rate of change of signal amplitude 
with size varies strongly for small targets.  DynaT is a 
process that exploits the  continued on page 2
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ultra-wideband frequency content 
inherent in the GPR signals generated by 
Sensors & Software GPR systems. By 
differentiating the frequency dependence 
of GPR target responses, DynaT enhances 
the amplitude of targets based on relative 
size.  

A simplified view of how GPR responses 
vary with target size is shown in Figure 2.  
The responses for varying target sizes are 
presented versus frequency and target 
size normalized by the GPR bandwidth 
(which is a measure of the physical length 
of the GPR pulse).   This shows that when 
the target size is small compared to the 
GPR pulse length, the response changes 
rapidly with frequency.  When the target is 
large compared to the GPR pulse length, 
the response becomes much less 
frequency-dependent.   DynaT uses this 
frequency dependence to appropriately 
amplify the target response.  
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Figure 1: Example of DynaT applied to data acquired with 
the LMX200.

Figure 2: The target response amplitude varies with 
frequency and target size.  The similarity of responses is best 
seen when normalized by GPR bandwidth which is a measure of 
the GPR signal spatial size.  The relationship is depicted above for 
normalized target sizes of 2.0, 1.0, 0.5 and 0.2.  The small target 
(red) has a much stronger frequency dependence that the larger 
targets.

DynaT optimizes 
views of small, 
medium and 
large targets. 
These views can 
be toggled, 
giving you 
unprecedented
insights and 
target 
confidence.

0.20.51.02.0

The first release of this new 
functionality appears in the new LMX200 
system (see the accompanying story).  
With this system, users can selectively 
enhance different size targets 
interactively during data collection in the 
field.  Figure 1 shows LMX200 data 
displayed with varying DynaT size settings. 
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Ask The 
Expert 

Why is an 
accurate 
velocity 
important 
when 
viewing 
GPR data?  

Velocity is the term used to 
characterize how fast GPR signals 
travel.  Since a GPR measures travel 

time, distance or depth determinations are 
obtained by multiplying time by the speed 
of travel (i.e. velocity).  Velocity thus plays 
a critical role in GPR data analysis.   

  Line Scan Images:  The standard GPR 
display is a cross-section.  The display 
normally shows the signal intensity versus 
the spatial position along the horizontal 
axis and GPR signal travel time as the 
vertical axis.   A depth scale is determined 
from the time scale using an estimated 
velocity.   Both time (the measured 
parameter) and depth are often shown 
simultaneously on the cross-section to 
ensure the user understands the velocity 
assumed.  Figure 3 illustrates the concept 
for two localized target responses. 
Velocity can be obtained in several ways, 
such as fitting a curve to a target  

response, calibrating against a target of 
known depth or assuming a value based on 
the material properties known.  
Selecting velocity does not change the 
data, only the depth axis labelling. If the 
velocity is incorrect, the target depth will 
be incorrect. However, the spatial location 
is unaffected. 

Depth Slice Images: Unlike cross-section 
images, depth slice images normally have 
a process called migration applied.  The 
purpose of migration is to focus the GPR 
signal observed as inverted V’s (called 
diffraction hyperbolas) back to the true 
source location.  The GPR response is 
focused at the top of the hyperbola (apex 
of the V) prior to creating a depth slice of 
signal intensity.  The key parameter for 
a successful migration is – you guessed 
it – an accurate velocity.  Figure 4 (bottom 
row) shows depth slices generated from a 
range of velocities. The correct 
velocity (4b) yields the tightest, most 
focused result as seen in the depth slice 
image.  The spatial extent of the object 
is smaller and more representative than 
the un-migrated depth slice (4a) or those 
migrated with a velocity that is lower (4c) 
or higher (4d) than reality.

Figure 3:  Data displayed using two different velocities.  On the left, the object at position 2.6 meters 
and time 10 ns appears to be at a depth of 0.7 metres when a velocity of dry sand (0.14 m/ns) is used.  On 
the right, the same object is at 0.28 metres deep when the velocity of wet soil (0.06 m/ns) is used.  Note 
that the GPR image does not change with different velocities; only the apparent depth of targets does.

a b c d

- - - - - - - - - - -  - - - - - - - - - - -  

Properly selected 
velocity ensures more 
accurate depth 
estimates and also 
provides an indication 
of target lateral size 
when viewed in a depth 
slice. 

Figure 4: 
TOP ROW: GPR Line Scan 
cross-sections: (a) the original 
hyperbolic responses with no 
migration applied (b) migrating 
with a velocity that matches the 
velocity of the soil (c) migrating 
with a velocity that is too low, 
and (d) migrating with a velocity 
that is too high.  

BOTTOM ROW: Depth Slices 
through the apex of the upper 
target (red band) show varying 
apparent target widths.  The 
correct velocity (b) yields a tight 
narrow target.



New 
Product: 
LMX200

The LMX200 is the premier GPR 
locating tool in the market today. 
Sensors & Software’s new and 

breakthrough dynamic target 
enhancement technology, DynaT, is like 
3 GPRs in one. DynaT optimizes views of 
small, medium and large targets.  These 
views can be toggled by the user and 
displayed individually, giving you 
unprecedented insights and target 
confidence.

  3D Depth Slicing:  Data collected in a 
rectangular grid delivers real-time 3D 
depth slicing on-site.  Depth slicing reveals 
the orientation between multiple pipes 

and cables at different depths and 
outlines the extent of vaults, 
foundations and buried tanks; 
especially useful at complex sites.

  Field Interpretations:   LMX200 
allows you to identify utilities and 
assign classifications directly on 

the touchscreen in real time, 
as they are located. 
These targets are 
immediately 
visible in plan views 

and are included in 
output reports.

Screen captures:  At any point during 
the survey, you can save screen captures 
of line data, map views and depth slices 
and, by connecting to a Wi-Fi network or 
hotspot, you can instantly e-mail a 
mini-report from the display unit to your 
office or your customers.

Geo-referenced Data:  LMX200’s 
built-in GPS allows you to easily display 
your location in Google EarthTM and other 
similar geo-referenced platforms. Working 
with the available GPS kit, identified 
targets can be displayed on the unit in 
a plan Map View. This provides further 
confirmation of linear features, suggesting 
further areas to review before you leave 
the site.

Post-processing software:   Data can be 
saved to a memory stick and transferred 
to a computer for archiving.  Exported files 
can be seamlessly opened and analyzed 
using Sensors & Software’s EKKO_Project 
GPR analysis software.  This powerful 
intuitive program allows easy 
interpretation and processing, as well as 
advanced report generation.  It also 
enables easy integration into CAD 
drawings and GIS databases. 

Sensors & Software Inc.
1040 Stacey Court 
Mississauga, ON 
Canada L4W 2X8

+1 905 624 8909

sales@sensoft.ca
www.sensoft.ca
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The Premier GPR 
Locating Tool in the 
market today

FREE GPR workshops   
Concrete Scanning & 
Utility Locating
New York, NY - Nov 3 , 2015 
Hampton Inn Garden City  

GPR courses   
Noggin - Nov 2 , 2015 
Conquest - Nov 3 , 2015

Mississauga, ON 
Sensors & Software - head office

Sensors & Software is proud to announce 
the opening of our new office in Germany.  
Contact us for product demonstrations & 
rentals, training and support. 

Dieter Grieß 
Business Development Director Europe
dgriess@sensoft.ca
T:  +49 (0)2624 915 9353 
CeraTechCenter 
Rheinstraße 60a/Unit 4 
D-56203 Höhr-Grenzhausen 

Opening of our European office!

GSA - Booth # 536 - Baltimore, MD - Nov 1-4 , 2015  
ACI Fall Conference - Booth # 37 - Denver, CO - Nov 8-10, 2015 
AGU Fall Meeting - Booth # 419 - San Francisco, CA - Dec 14-18, 2015  

Upcoming Tradeshows


