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TABLET LOCATION TRACKING BY INERTIAL SENSORS   
Position detection is one of the key tasks of navigation. Nowadays positioning 

market represented by different positioning techniques. The main of them for typical 
civil users is Global Navigation Satellite System which has global coverage but limited 
for usage in close area (buildings). Telecommunication network also using for 
positioning purpose but for urban area, this approach not accurate because radio wave 
reflects from buildings and produce valuable errors. In this case inertial navigation 
principle can help.  

Inertial navigation principle (INP) grounds under second Newton’s law and will be 
result of acceleration, rotation and time measurements. Normally all of these parameters 
are possible to measure by sensors inside of smartphone or tablet. An accelerometer is a 
device that measures proper acceleration. There is the difference between the true 
acceleration of the object and the gravitational acceleration. Gyroscope is a device that 
measures the rotation angle relative to the fixed coordinate system. Modern gyroscopes 
have compact dimensions and can measure the angles of rotation in several dimensions 
simultaneously. In a mobile device, gyro allows with a high accuracy to determine the 
position of a gadget in space. The input data for INP are the result of measurement of 
sensors that located in the smart phone. For reading data from cell phone we used the 
special software “Data recording” for android operation system. It creates a file with the 
data from different mobile sensors which we can use in MATLAB to make different 
calculations with this data. We should choose the sensors that we need if we want to 
have in file generating by program data not from all sensors. 

Inertial navigation is a self-contained navigation technique in which measurements 
provided by accelerometers and gyroscopes are used to track the position and orientation 
of an object relative to a known starting point, orientation and velocity. INP is grounded 
under double integration of acceleration to get position deviation. Because by 
integration of the acceleration will have velocity, than integration the velocity will result 
in position deviation. 

At first INP needs all data from different sensors in one coordinate system and in 
one time scale (usually different sensors provides measurements in different time). 
Therefore, all of raw data need to be interpolated to one time and then transformed to 
Local NED coordinate system. Center of coordinate system will be point of user 
location in the beginning. Also it needs to include influence of acceleration due to 
gravity of planet. Then we just calculate coordinates deviation and add it to initial 
position of user. This process is continuous and repeats each time period. In result will 
be calculated trajectory of user movement in 3D space in local coordinate system. 

Scientific supervisor – Yu.V. Chynchenko, candidate of science, associated professor 
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