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A2. Navigation

 Session 1: Sensors

 Session 2: Kalman Filter
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Sensors

CLASES PARTICULARES, TUTORÍAS TÉCNICAS ONLINE
LLAMA O ENVÍA WHATSAPP: 689 45 44 70

- - -
ONLINE PRIVATE LESSONS FOR SCIENCE STUDENTS
CALL OR WHATSAPP:689 45 44 70

www.cartagena99.com no se hace responsable de la información contenida en el presente documento en virtud al
Artículo 17.1 de la Ley de Servicios de la Sociedad de la Información y de Comercio Electrónico, de 11 de julio de 2002.
Si la información contenida en el documento es ilícita o lesiona bienes o derechos de un tercero háganoslo saber y será retirada.



1. Introduction and objectives

 Implement the linear model in Simulink

 You will only need 𝐴𝑙𝑜𝑛𝑔 and 𝐴𝑙𝑎𝑡 from Assignment1.

 Excite the Phugoid and the Dutch Roll.

 Get measures from a 3-axis gyroscope.

 Filter the outputs with a Kalman Filter.

 Compare the ideal, the measured and the filtered angular rates.
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2. Linear model (I)

One model for longitudinal and lateral dynamics.

 Dynamics

 Output

Such that:

 S

 A

Then
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2. Linear model (II)

In Simulink

‘Linear Dynamics’ block
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3. Gyroscope

 From the linear model:

 D

 A

 Gyroscope settings:

 In ‘main’, first order dynamics.

 In ‘noise’, 𝑛𝑜𝑖𝑠𝑒 𝑝𝑜𝑤𝑒𝑟 = (10−6, 10−6, 10−6)

‘Ideal/Real Output’ block
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4. Kalman Filter

No control (zeros)

Ideal dynamics 𝐲

Measures, 
observations

Estimation ො𝐲
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5. Tips for Simulink

 Always run the model from Matlab.

 Do not include numerical values inside Simulink blocks. Use variables from
your Matlab workspace. It is easier to assign values from there.

 Be careful with vectors, maybe you need a column instead of a row.

 Use ‘ToWorkspace’ block to export results to Matlab and work with them.

Matlab Code:

out = sim('model', t);

time = out.tout;

p_real = out.sensor.Data(:, 1);

q_real = out.sensor.Data(:, 2);

r_real = out.sensor.Data(:, 3);
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