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NOTICE TO USERS  

The magnetic compensation software routines are embedded within EMIGMA V7.8 and QCTool. Although 
the compensation is provided with a variety of additional tools from the EMIGMA package, the user need not 
be familiar with these other tools. For a basic introduction to the EMIGMA interpretation platform, please 
refer to the Tutorials directory either in the installed /EMIGMA directory or directly from the installation CD. 
In particular, please refer to the Powerpoint file, V78_Tutorial.ppt. QCTool is provided with its own manual.   

It is assumed that the user of this software is familiar with running PC based programs and 
Microsoft Windows.    

PASSWORD WARNING MESSAGE   

As part of the security measures taken to ensure data security and to help eliminate software theft 
EMIGMA  supports a software security device that is optionally implementable / available  to the user. This 
security device uses a special password based on your computer specific  information  

This is an OPTIONAL provision only. If the license holder chooses not to implement this security 
protection it will in no way inhibit the use of the software as it relates to the compensation and all necessary 
tools for data analyses. A warning message screen (as shown below) will appear each time the software is 
started.   To continue using the software simply click on the OK button   
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REQUIREMENT FOR MAGNETIC COMPENSATION     

Modern magnetometers and signal processing boards for magnetic measurements now 
enable both high sensitivity and high sampling rates to be coupled with a broad bandwidth.  The 
magnetic interference from the airframe and the sensor itself due to attitude changes are far greater 
than the inherent resolution of the system.  Changing of magnetic parts and the use of coils and 
permalloy strips can only partially remove the interference effects.  Proper magnetic compensation, 
either in real time or post processing is necessary to remove the aircraft s interference.  The 
compensation must address all of the interference sources.  Magnetic compensation is now the 
limiting factor in the overall useful sensitivity of airborne magnetic surveys.   

It has been our philosophy to use very much a graphical approach to magnetic 
compensation so that the operators can always see down to the noise levels of the system.  By this 
technique interference effects can often be seen immediately and cured before expensive airtime is 
wasted.   

Additionally we recommend the use of wide bandwidth, which must be matched for the 
magnetometer and the compensating fluxgate.  We recommend the use of 10 Hz sampling with a 2 
Hz bandwidth to reduce the effects of aliasing.     

The PEI method uses purely software techniques, without the use of varying currents and 
coils which can distort the field around the sensor.  The PEI method records the compensated data 
and all of the required raw data necessary to re-compensate the magnetometer data in post 
processing.    

SOURCES OF MAGNETIC INTERFERENCE   

Magnetic interference in a geophysical aircraft environment comes from several sources.  
These include:-   

A) Permanent magnetism, mainly from engines and other 'hard iron' magnetic 
components close to the sensor.  This interference is proportional to the coupling with the magnetic 
field generated by the permanent magnetic materials on or inside the aircraft.   

B) Induced magnetism, from 'soft iron' components close to the sensor.  This 
interference is proportional to the coupling with the magnetic field and the magnitude of the 
magnetic field and is a function of the susceptibility and size  of these components.   

C) Eddy current terms, from rate of change of movement of conductive surfaces in a 
magnetic field.  This interference is proportional to the coupling with the magnetic field, it's 
magnitude and the rate of change of attitude. Although, these causes are often considered to be the 
major contributions to eddy current effects , there are, in principle, many other sources which are 
not well understood.   

D) Heading effects of the magnetometer sensor itself.   

E) Altitude changes in a vertical magnetic gradient.   

F) Additional effects come from moving surfaces and materials, such as trim 
surfaces and push rods, and distortions of the airframe through flexing.  
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G) Electrical and mechanical int erference  in the pass band of the system.   

The order of magnitude of these interference effects varies greatly from installation to 
installation.  Typically permanent terms could bring 10 nT of magnetic interference, the induced 
terms 5 nT and eddy current terms 2 nT.  The heading effects of modern magnetometers can be as 
much as 0.5 nT while the vertical magnetic gradient at 3000 m. above ground is of the order or 30 
pT/m or 10 pT/ft.     

On a fairly clean magnetic installation moving surface and electrical and mechanical 
interference should be better than 1 nT.  These can be tested on the ground in a quiet location with 
the sensor held in a rigid position.  As these interference sources are not measured they will affect 
the residual compensation and should be minimised.  In fact the cleaner the installation, with 
respect to these unmeasured interference effects, the poorer is the overall improvement by this 
compensation.   

The main differences in these terms can be seen in their magnitude and phase relative to a 
sinusoidal motion.   

The permanent interference effect would be in phase with this motion.   

The induced component is again in phase with the coupling but with only an increasing 
effect of the measured field, maximum along the north and south directions where coupling with the 
magnetic field is greatest.   

The eddy current term has a magnitude proportional to the absolute value of the magnetic 
field coupling and to the rate of change of coupling.    

Above we show individual interference effects for a sinusoidal motion.  They can be at the 
frequency of the motion, both in phase and 90 degree phase shifted.  They can also have a 
frequency twice that of the motion, again in or 90 degree phase shifted.  The resulting magnetic 
interference is the vector sum.  This can have a complex shape, depending on the magnitudes of 
the interference. 


