
   

Ti5213100 Introduction to 
Machine Vision and Machine 

Learning

PART I – MACHINE VISION:
Lecture 1: Practical Arrangements & 

Introduction and Motivation
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i. Practical arrangements

● Course syllabus: prerequisities and 
content

● Course project
● Exam



   

ii. Fundamental concept: digital 
Image

● Discrete representation: a 2-D spatial 
image (matrix) consists of pixels 
(number of pixels defines image 
resolution)
– Binary image
– Gray scale image
– Color image (RGB)



   

iii. Definition and description

● Computer systems operating on visual 
information (images, image sequences) 
are considered as machine vision systems

● Typical machine vision (MV) system 
captures an image from a scene and 
“extracts” useful information (location of 
object, etc.) to be used in system actions 
(e.g., pick object)

● Existing and possible applications appear 
at all areas of science, health care, 
services, industry and defense



   

iv. Motivation by current and 
future applications

● Current applications are limited, but the 
future potential is enormous!



   

iv.1. Electric component 
detection and recognition

Locate an object - identify the object - give coordinates and pose



   

iv.2. Diabetes screening from 
retina images

● Currently done by radiologists or specialized 
medical doctors – expensive and laborous – no 
resources for broad screening

Retinal camera
[University of Kuopio]



   

iv.2. Diabetes screening from 
retina images (cont.)

Small blood leaks Large blood leaks

Fat leaks (exudate) New vessels

Examples of retinal diabetic findings



   

iv.2. Diabetes screening from 
retina images (cont.)

● Early diagnosis can be made and fatal consequences 
avoided by automatic or assisting image analysis



   

iv.3. Face recognition

Automatically verify
that person is who
he claims to be

Identify persons
in images
(watch list: ”Osama
Bin Laden”)

● New challenge: How to extract 3D face 
from a 2D image: video: siggraph99.mpg



   

iv.4. Active (robot) vision

● Visual information provides control 
information for active apparatus (“robot”)
– Apparatus is able to track dynamic changes 

and interact with its environment 

● Calibrated view required
– Mapping from the image coordinates to the 

real coordinates

● Many industrial applications
● Active research area (Video: 

RoboCup_G007_Humanoid_League.avi)



   

v. Ultimate goal - when our 
work is done?

● Ultimate goal of artificial intelligence is “human 
kind robot” 

– Robots automatically learn and progress in their tasks

– Robots are capable to assist human

– Robots become “man kind” (Video: t2-measure.avi)
● Requires artificial vision and cognition which 

compare to human vision and cognition

– Current sensor technologies already outperform human, 
but the artificial cognition is not in mature level

● Huge R&D work is still required

– Industry needs educated engineers (Bsc, MSc, DSc)



   

vi. Parts of machine vision 
systems

● Converting visual appearance of a scene 
to a digital image requires expertise from 
many fields of science
– Light physics and optics
– Analog and digital electronics, and signal 

processing

● Converting the digital image to 
information requires expertise of artificial 
cognition
– Mathematics, computer science and pattern 

recognition



   

vii. Visual information

● Machine vision can be seen as a task of 
processing visual information (2-D)



   

Vii.1. Electromagnetic spectrum



   

Vii.2. Wavelengths and color



   

Vii.3. Photoreceptor cells



   

Lecture 1 – Conclusions

● The application potential of machine 
vision is enormous
– “I understand what can be done, but I don’t 

understand how?” - “Please master, teach me 
how to use the Force!”

● The fundamental structure and work flow 
of MV systems is simple, but we have to 
study many fields of science in order to 
completely reveal its full power
– “Future cannot be predicted, but it can be 

invented!”
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