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% Fast Fourier Transform: FFT

4 Inverse Fast Fourier Transform: IFFT
5 Linear Time Invarant; LTI

® Finite Impulse Response: FIR

" Infinite Impulse Response:11R
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! Global Positionnig System: GPS
2 Inertial Navigation System: INS
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8 Kalman Filter
® Prediction
10 Update
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® Digital Signal Processing: DSP
® Cutoff Frequency

" Decibel
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Abstract

Integration of global positioning system (GPS) and inertial navigation system (INS) is used in airborne
gravimetry to gravity field recovery. Since GPS computed position is noisy therefore the GPS acceleration
which is the result of twice differentiation of GPS position will be too noisy as well. In this paper IR low-pass
filter and Kalman filter are used to smoothing the GPS acceleration and their result compared to B-spline
smoother result. B-spline smoothing accuracy is reported about 1mGal in this paper data, therefore B-spline
smoothing considered as a reference smoothing method. The correlation of IR low-pass filter and Kalman
filter results with B-spline smoothing result is about 97.55 and 99.83 percent, respectively. It shows that the
Kalman filter result is closer to B-spline smoother. On the other hand, along with ease of design of IIR low-
pass filter some other advantages such as fast computing algorithm in signal processing unlimited response hit
and less memory requirement are worth mentioning. Therefore, in project with huge among of data the IIR
low-pass filter could be efficient and causes the time and cost saving. Mentioned smoothing methods can also
be used in INS instrumental noise reduction. Therefore, less accurate INS can be used in integration with GPS,
which causes the INS cost saving and project productivity promotion.
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