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Abstract:

Nowadays, the approach of integrating low-cost inertial navigation system and satellite
data is common due to accuracy and reliability matters. Self-reliance, high data set rates
and rotational data presentation, in comparison to gradual reduced accuracy in inertial
navigation systems, low data set rates, lack of rotational data presentation, and disruption
or outage in the receipt of GNSS data has popularized the approach while Kalman filter
integration methods face limitations such as model dependency, the need for prior
knowledge, linearization, and most importantly, the inefficiency at GNSS signals outage.
This paper aims to present a reliable intelligent online integration method that keeps
functioning at signal interruption or outage. The results of GMDH neural network
simulations and its comparison with the conventional Kalman filter method and MLP and
RBF neural networks show that the former can be used in online navigation operations
and for the inevitable conditions of GNSS data unavailability due to high speed and
capability in estimating and correcting INS errors (because of having a simple structure
and removing inactive neurons, through an effective learning method).

Keywords: data fusion, inertial system, global navigation satellite system, GMDH neural
network, Kalman filter.
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! Inertial reference system

2 Jamming

¥ Inertial Measurement Unit

4 Global Navigation Satellite System

® Global positioning system

® Extended

" Unscented

& particle filter

® Moving horizon estimation

10 Fyzzy adaptive iterated extended kalman filter

1 Fuzzy adaptive unscented kalman filter

12 Hybrid fuzzy inference system (FIS) and Second-
order extended kalman filter (SOEKF)

¥ Innovation-based adaptive estimation adaptive
kalman filtering

1 proportional gain and multi-integral

15 Multi-layer Perceptron

16 Radial base function

17 particle swarm optimization

18 \Wavelet-extreme learning machine

18 Adaptive neuro-fuzzy inference system

2 Dempster—shafer theory augmented by Support
vector machines

21 strong tracking kalman filter and wavelet neural
network

22 [ east squares support vector machine and Hoo filter
2% Group method of data handling

24 Dead reckoning

% Inertial reference unit

% Attitude and reference system

21 Body

%8 North-east-down

2 Roll, Pitch, and Yaw

% Direction cosine matrix

®! Initial reference system

%2 Skew symmetric matrix

%8 polynomial

% Alexey G. Ivakhnenko

% vVolterra-Kolmogorov-Gabor

% Error least squares

%7 Singular Value Decomposition

%8 Selection pressure

% |_evenberg—Marquardt

“0 Root-mean-square error
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