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APPLICATION NOTE  
North Finding  
 
North finding is critical for tactical navigation and target orientation localization. It is used either in fixed static 
observation systems or in hand-held portable devices. The present application note focuses on the military 
domain, mainly about scouting operations.  
Common north finding modules embed a 3-axis magnetometer. Such a sensor measures the angle between 
the pointing direction of the system and the magnetic field of the Earth. Magnetometers are cheap and small, 
however they show some weaknesses. First and foremost, this type of sensors measures the magnetic north, 
leading to an error to adjust. Secondly, its accuracy is greatly reduced when the sensor is surrounded by 
magnetic elements. 
 
Advanced north finding modules are using a gyroscopic compass instead of a magnetometer. Gyroscopes 
measure angular velocity relative to its inertial position. A 2-axis gyroscope can find north, and a 3-axis 
�J�\�U�R�V�F�R�S�H�� �G�H�W�H�F�W�V�� �W�K�H�� �(�D�U�W�K�¶�V�� �D�[�L�V�� �R�I�� �U�R�W�D�W�L�R�Q���� �7�K�H�U�H�� �D�U�H�� �P�D�Q�\�� �W�\�S�H�V�� �R�I�� �J�\�U�R�V�F�R�S�H�V���� �E�D�V�H�G�� �R�Q�� �G�L�I�I�H�U�H�Q�W��
principles: 
 

Classic Mechanical - Spinning wheel mounted on a gimbal 
Optical �± Fiber optic gyros (FOG) and Ring Laser Gyro (RLG), based on the Sagnac effect 
Vibrating �± Coriolis effect �± Hemispheric Resonating Gyros (HRG), Micromechanical Gyros (MEMS) 

 
The gyroscopes measure true north and are not affected by external magnetic fields or surrounding metals but 
they are affected by Bias drift 
 
Accelerometer Function in System  
 
Accelerometers are combined with gyrocompass for three major 
reasons. First of all, north finding modules are often exposed to 
continuous error sources such as temperature drift, vibration, bias offset, 
and aging. Measurements during a long period of time (more than an 
hour) becomes less accurate. Therefore, the use of an accelerometer is 
often required as an auxiliary sensor in order to counter gyrometer 
errors. The accelerometer reads the value of drift and sends the 
variation to e.g. a a Kalman filter in order to recalibrate the gyroscope. 
Another utility of the accelerometers is when a system is rotating without 
moving, typically a platform at sea. The gyroscope cannot distinguish 
between the rotation of the system and the Earth: it is melded as one 
resulting vector. 
 
The angular velocity of the platform is calculated using the accelerometer, 
�D�Q�G�� �D�� �G�H�U�L�Y�D�W�L�Y�H�� �H�O�H�F�W�U�R�Q�L�F�� �F�L�U�F�X�L�W���� �2�Q�F�H�� �R�E�W�D�L�Q�H�G���� �W�K�H�� �D�Q�J�X�O�D�U�� �Y�H�O�R�F�L�W�\�� �L�V�� �V�X�E�V�W�U�D�F�W�H�G�� �I�U�R�P�� �W�K�H�� �J�\�U�R�V�F�R�S�H�¶�V��
�R�X�W�S�X�W���W�R���D�F�T�X�L�U�H���W�K�H���(�D�U�W�K�¶�V���U�R�W�D�W�L�R�Q���D�[�L�V���D�Q�G���Q�R�U�W�K���Girection. 

Figure 1: The STERNA Family Safran 

Vectronix SA  


