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Error Analyses of Inertial Navigation System Based on Only
Accelerometers and Without Gyroscope

Vahid ghasemzadeh, Jafar Heyrani Nobari

Abstract: current inertial navigation systems usually use liner accelerometer and gyroscopes to sense linear
accelerations and angular velocity, respectively. The gyroscopes have the disadvantage such as: complicated
manufacture technique, high cost, and large volume and so on. Due to these factors the small accelerometers
with low cost to replace the gyroscopes in some inertial navigation systems.

In this paper a ten-accelerometer configuration is proposed which can determine linear acceleration an angular
velocity completely. The advantages of this method in comparison with previous works are the simplicity of the
equations and elimination of direct integration of angular acceleration.

Actual accelerometers have errors such as bias and misalignment which have significant effect on precision of
inertial navigation systems. So, these errors and their effect on navigation are considered in modelling and
simulation. The obtained results of simulation show that this method has suitable precision in short time
navigation systems.

Keywords: Inertial navigation, gyroscope, accelerometer, bias, misalignment
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Presentation of an Approximate Method for the Design of Decoupler and
Study the Compromise in Two-step Design Method using Decoupler and
Sequential Loop Closing for Stable Linear Multivariable Systems

Ghasem Kerchi, Aref Shahmansoorian

Abstract

In this paper a new method to design dynamical decoupleris presented. This method is based on drawing the
frequency characteristic of decoupler and its estimation by using of a proper, stable and causal transfer function in a
determined frequency range.Then has been discussed about the relationship between design decoupler and controller

and its role in reducing the interactions of loops. Finally the sequential loop closing method with relay test and PID
controllers is combined with the proposed decoupler design method. Successful results of this method in decoupling
the multivariable system is shown with simulation.

Keyword : MIMO , Decoupler , Sequential design , Relay test , PID
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Comparison the State Vector Fusion Methods for Data Fusion in
Multi Sensors Networks

Bijan Moaveni, Shima Rouhi

Abstract: In this paper, we compare the performance of state vector fusion methods for data
fusion of multi sensors networks by comparing the estimation errors covariance. Here, we represent
the three main state vector data fusion methods and we prove the equivalency of the estimation
error covariance matrices corresponding to these three methods. In last part of the paper, the
simulation results are presented to show the effectiveness of the theoretical results. Also, we
analyze the computational load of these three methods by simulation analysis.

Keywords: Multi-Sensor Data Fusion, State Vector Fusion, Kalman Filter, Estimation Error
Covariance.
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Guidance Law Design using Finite Time Second Order Sliding
Mode Control

Vahid Behnam Gol, Iman Mohammadzaman, Ahmad Reza Vali, Nemat Allah
Ghahramani

Abstract: In this paper, a two point guidance law for homing interceptors using finite time
second order sliding mode control and based on parallel navigation is proposed. In the proposed
guidance law, sliding surface is selected as the line of sight rate and the target maneuvers are
considered as an uncertainty which only needs the upper bound of these maneuvers. Furthermore,
the proposed algorithm can guarantee the finite time convergence of the LOS rate to zero or a small
neighborhood of zero. Therefore, the performance and stability of guidance loop against
maneuvering targets are increased.

Keywords: guidance law, parallel navigation, second order sliding mode, finite time control.
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