The Human Eye	Comment by Kiviniemi, Leena: Please provide the translated title directly below the original. 
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Description automatically generated]Cornea

	Retina	Comment by Kiviniemi, Leena: The original text is written in the left column of the table, please provide the translation in the right column. 
	

	Lens
	

	Cornea
	

	Pupil
	

	Optic nerve
	



Pinhole Camera 	Comment by Kiviniemi, Leena: Only the title of this graphic requires translation. 
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Camera Objective with Different Lenses
[image: A picture containing text, black, mounted, different
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Camera Mechanisms and Image Influence
[image: A picture containing timeline
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	Side effects
	

	Deep depth of field
	

	If you want your photo
	

	Darker
	

	Brighter
	

	Aperture
	

	Shallow depth of field
	

	Fast
	

	Medium
	

	Slow
	

	ISO sensitivity
	

	Motion blur
	

	Low gain
	

	High gain
	


Narrow Angle of View of a Camera
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	Film or digital sensor
	

	Narrow angle of view
	

	Long focal length
	














Wide Angle of View of a Camera
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	Film or digital sensor
	

	Wide angle of view
	

	Short focal length
	



Demosaicing of a Raw Image
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Bayern Pattern and Corresponding Filter
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	Incoming light
	

	Filter layer
	

	Senor array
	

	Resulting pattern
	



Bayern Pattern and the Sensor
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RGB Cube
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RGB Cube - Mixture of the Different Colors
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	Red
	

	Blue
	

	Green
	





Samples of the MNIST Dataset
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Example Array for the Circle of the Number Nine in Grayscale
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The Circle of the Number Nine in Grayscale
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Salt and Pepper Noise
[image: A dog standing in the snow
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A Shift Invariant Linear System
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Illustration of a Convolution
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Convolution of Image Pixels
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	Input
	

	Output
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Description automatically generated with medium confidence]Applying a Convolution filter on Sirius the King

Illustration of Ground Truth
[image: Diagram
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Illustration of Gaussian Distributions
[image: Chart, histogram
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Illustration of the 2-Dimensional Gaussian Distribution
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Application of Gauß Filter to Salt and Pepper Noise
[image: A person walking in the snow
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Mode of a Continuous Gaussian Distribution
[image: Diagram, shape

Description automatically generated]
	Mode
	











Application of Mode Filter to Salt and Pepper Noise
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Illustration of a Median Filter Application with a 3x3 Size
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Application of Median Filter to Salt and Pepper Noise[image: ][image: ]
Application of Difference of Gaussian 
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Characteristic Shape of Euclidean and Non-Euclidean Geometric Shapes
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	Elliptic geometry
	

	Positive curvature
	

	Sphere
	

	Euclidean geometry
	

	Zero curvature
	

	Euclidean plane
	

	Hyperbolic geometry
	

	Negative curvature
	

	Saddle surface
	



Illustration of Hough Transformation

[image: Chart, line chart
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Example of Edge Detection for Medical Imaging
[image: Graphical user interface

Description automatically generated with medium confidence] SUSAN Illustration
	In this part of the mask, the pixels have different brightness to the nucleus.
	

	In this part of the mask, the pixels have the same brightness as the nucleus.
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Typical Outcome of the SUSAN Corner Detection Algorithm
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Description automatically generated]FAST Detector with the 16-Element Grid
[image: A picture containing text, scoreboard
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Example of FAST Algorithm

[image: ][image: A picture containing mammal, dog
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Example of Morphological Operations
[image: A picture containing vector graphics
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Example of a Neuron
[image: Diagram
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	Inputs
	

	Weights
	

	Integration of signal
	

	Activation function
	

	Output
	

	Bias input (threshold)
	



Activation Function RELU
[image: A picture containing red, bright, colorful, tiled
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Activation Function Tanh
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The Architecture of an ANN
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	Input layer
	

	Hidden layers
	

	Output layer
	









Example of the Connection of the Different Layers in CNN
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	Convolution
	

	Pooling
	

	Fully connected
	



Example of a Convolution
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[image: A picture containing table
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	Single depth slice
	



Illustration of How Dropout Works
[image: A screenshot of a video game
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	Input layer
	

	Hidden layers
	

	Output layer
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Description automatically generated]X-ray of a Hand with Automatic Calculation of Bone Age 

Results Shown by the Image Searcher Through Example GOS
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[image: A computer on a table

Description automatically generated with low confidence]Objects Detected with OpenCV's Deep Neural Network Module

Example of an Image Segmentation – Original Image
[image: A glass of water next to a computer

Description automatically generated]




Example of an Image Segmentation – Segmented Image
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	Image
	

	Down conv
	

	Up conv
	

	Masks
	

	Up sample
	

	Max pool
	





Atrous Convolutional with Rate r=2
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Description automatically generated]Example of How a Single Frame is Split into its RGB Channel
	Red
	

	Green
	

	Blue
	



Example of Optical Flow
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image1.png
Choroid Retina

Pupil
Optic nerve




image2.png




image3.png
ZEISS T* 135mm / F2.8 - Sonnar telephoto lens




image4.png
If you want your photo
Side Darker Brighter Side

Effects N Cefrects

Apertur
Deep O Shallow
(o]
depth of field o O C) O depth of field

f/8 /5.6 f/4 /2.8 /2.0 f/1.4

Shutter Speed
Rolling shutter Motion blur
hg.f . 1 C .
e Fast Medium Slow
1/1000 sec 1/250 sec 1/30 sec

ISO Sensitivity

—_— / Noise

Low gain

High gain
IS0 100 IS0 6400





image5.png
Film or
digital sensor

Narrow angle of view

Long focal length




image6.png
Film or
digital sensor

Wide angle of view

R
Short focal length




image7.png




image8.png
A 4
v

u

.

Incoming light

Filter layer

Sensor array

Resulting pattern




image9.jpg




image10.jpg
(255,0,0) 255,0,255
P ( )
(255,255,0) O (255,255,255)
(0,0,0) (0,0,255)

(0,255,0) o
(0,255,255)




image11.png




image12.png
Q-~Amzxwn=2
ONdmI vy
S—dMm=nw
=AML
O—=F®HT O
QoI Ve
A~amMI e\
QAN OG0
Q= P>rwso
ONdNoTnY
SN MmITNY
V=P T»wLS
SNy
S=—dAmMmiinYo
Q—-%¥M¥ho
O-XMT 9

[
N S o~
N % &
oS
N
~ O
=&
o
~
> e
~W%
[l
~®
™
~w

q

49999939204




image13.jpeg
6 4
780)
185
195
202
215
228
235
243
254
265
275
285
294
305
315
325
331

365
365
375

254
255
255
255
254
253
171
169
113
115

137
143
196
199
253
255
252
255

140
142
199
199
255
253
255
254

172
167
255
255

254
255
223
225
84
86

26
28
86
85
84
83

168
171
255
255

228
222
90
87
28
32
ab ]
139
255
255
252
255
254
255
227
227
ELS
29
53
59
252
255

20
226

230
83
87
28
32

140

144

255

252

255

255

254

255

225

224
26
31
52
59

252

255}

21
112
114

140
141
253
254
255
255
255
255
250
255
254
255
167
171

145
140

22
114
111

137
143
254
255
252
255
252
255
255

255
255
170
167

136
145

23
56

54

255
254
255
253
255
255
255
254

255
253
254
254
255
28
30
86
83

24
57
56

253
255
255
254
pL
255
254
254

254
255
254
255
254
28
30
82
85

25
29

28
85
82
255
255
255
254
254
255
254
255
254
253
255
254
253
255
82
86
87
85

26
28

29

88

85
253
254
253
255
255
255
250
255
252

255
254
255
253
85
86
87
87

27
60

54
83
86

251

255

255

255

252

255

255

255

255
250
255
254
255
33
23
114
114

28
53

60
87
88
255
255
251
255
255
255
255
252
255
254
255
255
255
255
27
29
113
112

29
112
109
57
49
255
250
255
255
255
252
252
255

252
255
251
85
85

196
199

30
115

113
59
56

254

255

251

255

254

255

255

255

252

255

248

255
83
90

196
200

31
225

226

170
166
255
255
254
255
255
255
254
253
171
169

116
112
255
255

32
229
224

170
169
255
255
255
254
255
254
255
255
167
169

111
113
255
253

33
251

137
145

146
140
253
255
255
255
139
142
27
32

196
199
249
255

34
255
252
142
142

141
139
255
255
255
255
143
141
32
26

199
198
255
255

35
254

255
255
144
141

30
28
58
57

137
141
255
252
169
168

36
2h5

254
254
251
143
140

29
31
55
56

141
140
255
253
174
170

37
255

253
255
255
255
228
221
113
113
28
32

32
28
145
139
31
26

38
254

255
255
251
255
225
230
113
115
29
28

25
34
138
140
28
32

39
2o

254
255
251
255
254
254
255
170
169

hw e s o we N

85
111
115

40
255

255
255
255
255
255
255
169
169

S NN R S® R S

83
115
113




image14.jpg




image15.jpeg




image16.jpeg




image17.png




image18.gif




image19.gif




image20.gif




image21.gif




image22.gif




image23.jpeg




image24.jpg




image25.png
1.0

0.8

0.2

0.0





image26.png
NI 4,.4 NI ‘, N
I 80 90 ¥0 ¢0 O
z





image27.jpeg




image28.jpeg




image29.png
N

‘50 061500 0





image30.jpeg




image31.png
L




image32.gif
65

58

152

151 84
224 7
153 120
61 14
144 72

66 153

34

188

111

15

41

184

62

178

238

26

94

18

132

71

184

226

191

225




image33.gif
65

58

152

151 84 4
B 71 1ss8
153 120 111
61 14 15
144 72 M
66 153 184

62

178

238

26

94

18

132

71

184

226

191

225




image34.jpeg




image35.jpeg




image36.jpeg




image37.jpeg




image38.png
Elliptic geometry  Euclidean geometry Hyperbolic geometry
zero curvature negative curvature

C= /| o H

\ = /| -~ /| A \
Nl \ /
| \ —
| \

Euclidean plane saddle surface





image39.gif




image40.png




image41.png
In this part of the mask, the pixels
have different brightness to the €
nucleus.

In this part of the mask, the pixels have the same brightness as the nucleus.
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