Digital Signal Processing

Introduction

Areas of Applications - General
Areas of Applications - Mechanical Engineering
3 types of general problems addressed

Some typical signals and processing
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DSP in various disciplines

Communication ( Electronics, speech)

EE — home appliances (TV, Music)

Image processing

Control

Civil Engineering —Earthquakes, ground motions
Aeronautical Engineering

Medicine (EEG, ECG etc)

Physics (Optical devices)

Economics, Finance ( Economic models, Stock market)

and many more
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DSP in mechanical Engineering

Control

Measurements
Manufacturing
Diagnostics

Design (dynamic aspects)
Products (Mechatronics)

Vibration (noise) control

and many others
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Black box model
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Surveillance
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Example of application: Diagnostics
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Identification
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Example of application. Experimental Modal Analysis

Control of systems
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Characterisation of excitations

Vibration
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Example of applications: Exciting force estimation

Identification of acoustic sources
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Figure 3. Measured motor torque for axis 2 as a function of the angular position of o
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Figure 1. Schematic representation of a XUKA [R. 361 industrial robot.
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Analysis of Vibrations

Diagnostics of Machinery : Frequency analysis
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Geometric data and an impulse
response functions are inset
on a frequency response
function plot.
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Actuafor Arm

Read/\Write
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Suspension

| \ Voice-Calil
| Disk Motor

*ig.1 Relevant mechanical components of small form factor rigid dis!
irives
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Fig. 9 Transfer fu~.ilon of suspension with regular head (flxed head
vibrallon tes')

Alsoin Fig. 7, results from the finite element analysis (FEA)
are shown for comparison. Figure 8 shows the complete finite
element model whicli consists of 419 nodes and 310 elements.
Although the primary focus of the current work is on exper-
imentation. numerical analvsis is an imnartant and inteoral

344.1 Hz
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An interactive demo of low-pass filtering of on-line hant
An interactive demo of low-pass filtering of on-line h:

Source code

An interactive demo of low-pass filtering of on-line hand An interactive demo of low-pass filtering of on-line |

Sourre rade

Source code
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