Introduction

Image processing: Applications of mathematics in

industry

Jakub Kmec

Joint Laboratory of Optics

6th October 2021

Image processing



Introduction

Podpoteno z projektu OP VVV , Partnersk3 sit v oblasti vyzkumu
a vyvoje zobrazovaci a osvétlovaci techniky a optoelektroniky pro
opticky a automobilovy priimysl*, registraéni &islo:
CZ.02.1.01/0.0/0.0/17_049/0008422.

Bl EVROPSKA UNIE
* * Evropské strukturaini a investicéni fondy l
R Operadéni program Vyzkum, vyvoj a vzdélavani

Image processing



Introduction

Introduction
Source of light: LED

Image preprocessing
Image evaluation

Source of light: light bulb

Image preprocessing
Image evaluation

Summary

Image processing



Introduction

LED method - phase defects (left)
Light bulb method - amplitude defects (right)
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LED method

Image preprocessing

Denoising
Brightness equalization
Variance equalization

Image evaluation

Orange peel
Edge detection
Final evaluation
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The reference image and its horizontal section:
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Significant noise, uneven illumination, and inconsistent
variance.
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Significant noise: Fourier transform with a low-pass
Butterworth filter.

Uneven illumination: background of the image (subtracting).
Inconsistent variance: background of the standard deviation
(division).

Using images from the previous steps.
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Image preprocessing of the image of the tested object:
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