Artificial Intelligence for Everyone




O Image classification with deep learning

O Pix2Pix: Image-to-Image Translation with Conditional Adversarial Nets
O ChatGPT: Generate scientific publications templates from keywords

O Dall.E: Create images, illustration and art from a description in natural language
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Image Classification with Deep Learning




O Assign a label or class to an entire image

O Images are expected to have only one
class for each image

O Examples of Image classification:
O Animals: “Cat” or "“Dog”
O Handwritten digits: 0,1,2,..., 9

O Food: “Salad”, “Burger”, “French Fries” etc.
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Image Classification Example: Cat or Dog

dicModel Confusion Matrix Cat 100% Cat 99.8%
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O Click on “Process”

if: Fanosoft

Folder | Data Type C Figures




f: Fanoso ft

Folder| Data Type | Process | Figures |
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Path to images |

Model's name ’dchodeI

Input image

Classify New Images

or input stack

Deep network squeezenet
Train

Test

Data augmentation options

Resize mode resize

Random rotation (+/- degrees) (0
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Deep Neural Networks used for image
classification

Select the Model / Deep network to train.
Available networks are shown on the right

3 phases:
O Train the network with a labelled dataset
O Test the frained network

O Classify new images with a trained model

Fanosoft uses the GPU when available to
speed up the training process

squeerenet

XC Fpti on
inceptionresnetv?
shufflenet

nasnetmaobile

nasnetlarge
darknet1d
darknet53
efficientnetb(
alexnet
vggl6

vgg 19




Image Classification - Available Networks

Network Size Parameters (Millions) Image Input Size
squeezenet ‘ 5.2MB 1.24 227-by-227
googlenet 27 MB 7.0 224-by-224
inception 48 89 MB

densenet281 77 MB 20.1 224-by-2
mobilenetv2 53 13 MB 3. 224-by-2
resnet18 3 44 MB Ny 224-by-?
resnet5@ 5 96 MB 25.6 224-by-2
resnetl®l 167 MB .6 224-by-2

xception 7 85 MB 22, 299-by-299

inceptionresnetv 209 MB X 299-by-299

shufflenet 5 54MB : 224-by-2
nasnetmebile 20 MB
nasnetlarge ? 332 MB
darknetl9 9 78 MB
darknet53 53 155 MB
efficientnetb@ 20 MB
alexnet
224-by-22

224-by-224




Image Classification - Available Networks

’ .Inceptian-ResNel-v?_ NASNet-Large
Inception-v3
ResNet-101 . Xcepliun
. DarkNet-53

@EfficientNet-b0 DenseNet-201
DarkNet-19 @ NASNet-Mobile

]
MobileNet-v2
ResNet-18 VGG-16 VGG-19

.GoogLeNet

.
ShuffieNet

.SqueezeNel

AlexNet
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Relative Prediction Time Using GPU




Image Classification — Training Dataset

FanosoftData * Example Data » classification » FoodlmageDataset

Mame B Date modified Type

Training requires a labelled dataset ::T;-_si':;d 15:53 ::::
Create one sub-directory for each class e : e

harmburger File folder
e'g' FOOd dOTgseT hot_dog 5 File folder
pizza File folder

zashimi File folder

sushi 20 51%53 File folder



Image Classification — Training Dataset

In each sub-directory, copy allimages
that belong to this class

e.g. "Caesar salad” content

Fanosoft assumes number of classes =
number of sub-directories

ssification » FoodimageDataset > caesar_salad

crop_caesar2.jpg crop_caesar54,jp crop_caesarbb,jp crop_caesar/6.jp

g g 9
i - ' "

crop_caesar/7.jp smaller_salad smaller_salad smaller_salad smaller_salad
(1).jeg (2)Jpg (3)jrg (4).Jpg

; ;
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O Allimages are resized to the input resolution of the selected neural network

O e.qg. 224x224 pixels for GoogleNet

O 3resizing options available
O Resize: Scale each image to 224x224
O Center crop: Extract a 224x224 rectangle in the center of the image

O Random crop: Extract a 224x224 rectangle area at a random position in the image



O Training dataset can be artificially inflated
with data augmentation

O Data augmentation improves accuracy
and robustness of the frained network

O Resizing and data augmentation are
performed “on the fly"” when loading
images from disk

Random rotation (+/
Random scale (+
Randorm translation (+/- pixels)
Random X reflection

Random ¥ reflection

Fix imbalanced classes by over-sampling [+

Data augmentation options

resize —



Image Classification — Training Options

For advanced users, it's possible to
customize the training options

By default, training is done with 70% of
iImages, 20% is reserved for validation and
10% for final testing

Validation is used to measure the
classification accuracy on new images,
that were not used during training (i.e.
out-of-sample validation)

Optional k-fold validation

Sobser
k-fold validation
Max epochs

Initial learn rate

MiniBatch size during training

Training (%)
WValidation (%)
Testing (%)

Plot colors

Training options

sgdm

0
0,001
10

20

10




Click on “Path to images”

And select the folderiiaikl
iThe folder must contain

one sub-folder for chcloss image Classification Training
\ \\ \\V/ /\.; ; Path to images I
Model's name dicModel
| Deep network squeezenet —
Train
Test

Resize mode
Random rotation (+/- degrees) 0
Random scale (+/- %) 10
Random translation (+/- pixels) |30
: Random X reflection v
# Random Y reflection r
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Initial learn rate 10.001
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resize —

Training options
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Input image

or input stack

Figure Name

Classify New Images

dicFigure




y “ Upwork (T:) » FanosoftData » Example Data » classification » Petlmages Search Petlmages

Organize = Mew folder

% out Mame Date modified Type

@, out & Cat 2022-11-04 08:53 File folder

B This PC % Dog 2022-11-04 08:53 File folder
J 30 Objects

I Desktop

=| Documents

4 Downloads

J! Music

=/ Pictures

B Vvideos

e System (C2)

- Data (k)

L. Google Drive (G:)

- Wpwork (T:) i 7
Folder \v /

Select Folder Cancel




f: Fanosoft

Folder | Data Type | Process I Figures | Text | ILL | PPT I__/

Image Classification Training Classify New Images

Path to images Example Data/classification/Petimages Input image

Model's name (chT\AVcV)dVeiI ] [ or input stack i

Deep network squeezenet Figure Name EdlcFigure

Train Classifyl

options

Resize mode —

Random scale (+/- % ’10

|
Random translation (+/- pixels) [30 ‘

Random X reflection v
Random Y reflection r

Fix imbalanced classes by over-sampling W

T~ Training options

Solver sgdm
[~~~ k-fold validation o

Max epochs ’30

Initial learn rate

MiniBatch size during training

Training (% 70

Validation (%) 20

Testing (%) 110

Plot colors




Training Progress (17-Nov-2023 09:56:37) Training fieration 930 of 5070...

Training Time
Start time: 17-Nov-2023 09:56:37

Elapsed time: 3 min 22 sec

Training Cycle
Epoch:
Iterations per epoch:

Maximum iterations:

Validation

Frequency:

Other Information
Hardware resource: Single GPU
Learning rate schedule: Constant

Learning rate: 0.001

[EL Export as Image | Learn more

|
500

Iteration

Accuracy
Training (smoothed)
Training
— —@— - \alidation

Loss
Training (smoothed)

Training

| Epochi o — —@— — Validation

500
lteration




Image Classification — Resulis

File Edit View Insert Tools Desktop Window Help

dicModel Training, k-th fold=1
100

500 1000 1500 2000 2500 3000 3500 4000
Ilteration

500 1000 1500 2000 2500 3000 3500 4000
lteration




Image Classification — Resulis

4| Figure 3
File Edit View Inset Tools Desktop Window Help
Ucde 2|08 kE
dicModel Confusion Matrix (Testing accuracy=96.8%)
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Image Classification — Resulis

4 Figure 11
File Edit View Inset Tools Desktop Window
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Cat 100%
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Image Classification — Resulis

4 Figure 32
File Edit View Inset Tools Desktop Window Help
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Dog 100% Dog 100%

Dog 100%




Image-to-Image Translation with Conditional Adversarial Nets




Pix2Pix Examples

Labels to Street Scene Labels to Facade BW to Color
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O Pix2Pix = Image-to-Image Translation with Conditional Adversarial Nets

O Training requires a paired dataset:
O 2 folders, one for the input images and one for the output images
O Input and output images must have the same filename
O e.qg. “input\cmp_b004.jpg"” = “output\cmp_b004.jpg"

O Fanosoft uses the GPU when available to speed up the training process



Pix2Pix Dataset Example: Facade

Example Data » pixdpix » facades » A_ L Search A_ Example Data > pix2pix > facades » B_ 2 SearchB_

' s
. i m “.fg ET” [
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cmp_b0001.jpg cmp_b0002,jpg cmp_b0003.jpg

v/

cmp_b0006.png | : cmp_b0009.png cmp_b0010.png cmp_b0006.jpg cmp_b0007.jpg cmp_b0010,jpg




Pix2Pix Training Options

200 epochs

All images resized to 286x286 pixels and
cropped to 256x256 pixels for fraining

/0% training, 20% validation and 10%
testing (configurable)

Training images used to train the neural
network weights

Validation images used to show translation
results on unseen images during training

Test images used only at the end of
training to show some translation examples

Training options

Resize images to (before cropping)

Crop images to 256
Generator's learn rate 0.0002
Discriminator's learn rate 0.0002
Flela’:i'-.-'e scaling factor for the discriminator's loss |05
Relative scaling factor for the L1 loss 100
] MiniBatch size during training

Depth of the generator

L =]
i E

Depth of the discriminator
Training (%)
Validation (%)

Testing (%)

=

||| _-

Verbose frequency (iterations)
L

L

Plot colors



O Click on “Process”

if: Fanosoft

Folder | Data Type C Figures
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f: Fanosoft
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Relative scaling factor for the L1 loss 1100

MiniBatch size during training 1

Depth of the generator 8
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Training (% |70

Validation (%) 120

Testing (%) 110

Verbose frequency (iterations) 50

Plot colors




“ Upwork (T:) » FanosoftData » Example Data » pix2pix » facades » A_

Organize = Mew folder
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f: Fanosoft
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if: Select Folder

y « Upwork (T:) » FanosoftData » Example Data » pix2pix » facades » B_
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Relative scaling factor for the L1 loss (100

MiniBatch size during training

Depth of the generator

Depth of the discriminator

Training (%

Validation (%)

Testing (%)

Verbose frequency (iterations)

Plot colors




4\ pix2pix training started at 17-Mow-2023 15:26:35

File Edit View |Insert Tools Desktop Win

4 images from
N de (08| v E 9
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ol |
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Generate scientific publications templates from keywords




O ChatGPT used to generate scientific publications templates from keywords!

O Format compatible with major journals (e.g. Nature Communications)
O Enter the desired keywords or select values in drop down menus

O Optionally select the figures to insert in the publication



ChatGPT Example - Scientific Paper

Chapter 1. Abstract

permits the assessment of [expression of proteins](biological_processl) all through the span of
[remyelination](biological_process2). To start the process of [quantitative phase imaging]
(methodologyl) based on [Gabor's holography](methodology2), we carried out a [qualitative evaluation]
(process_assessment) of our unlabeled photos. Initial research has revealed that the closeness and
interaction of [matrix](biological_structurel) plays a part in normal [B16 F10s cells]
(biological_structure2). Significant [mechanical signaling](biological _process) difference in [anterior

(methodology2) and [brain tissues](biological_structures).




ChatGPT Example - Scientific Paper

Chapter 2. Introduction

[breast cancer](disease type) is the second most common form of [solid tumors](disease) detected
across the world, making up for [11.9% of all cancers](disease_statistics) discovered in [2012](year).
Many [autoimmune](biological_condition) [solid tumors](disease) disorders have been linked to
differences in the [expression of proteins](biological processl) that are bound to perform

cancers](disease_statistics) individuals in the US. [solid tumors](disease) seems to have a [conservative
estimate](statistical term) of a national annual cost of [$6.8 billion](cost) in the healthcare industry. Its
prevalence is significantly increasing globally; it is being considered as the second major reason of [solid
tumors](disease) mortality in the US in [2012](year). Furthermore, the all-cause mortality is considerably
higher in [solid tumors](disease) affected individuals compared to the unaffected individuals, with an
average lifespan lessened by [2012](year). The biggest number of all-cause fatality is substantially larger

melanoma](diseasel) constantly considered as the most dangerous human [cancers]{disease2) and is
becoming the second most significant [cancer](disease3) killer by [2012](year). The [anterior
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Create images, illustration and art from a description in natural language




An oil painting by Matisse of a humanoid robot playing chess, Geometrical art
R -

O Create images, illustration and art from a
description in natural language

O e.g. "An oil painting by Matisse of a
humanoid robot playing chess”




O Can create up to 9 images per run

O Provide a description in natural language
for each image

O Provide the desired type of output: Pencil
drawing, Simple sketch, etc. (see right)




O Click on “ILL"

if: Fanosoft

Folder | Data Type | Process | Figures
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Figure Name |illustration

B |
Preview |

P

ad

Geometrical att —4

| owl dressed a librariar] |
!a futuristic neon lit &ybo?

a photo of a sulhouette oi

Simple sketch
Vector art

Real photo

|

-l

o

cute tropiicrarlifishi
lva phot£) of S thite fur m\

\A cornputer from the 90‘

Pixel art -
Flat art —!

Pencil drawing —




O Preview only displays the figure on the
screen.

O Submit generates a .jpeg image and a
PowerPoint slide in the user’s directory

O The filename is given by the field “Figure
Name”




O YA cat submarine chimera”
O Vector Art




Dall.E in Fanosoft

YA stern-looking owl dressed a librarian”

Simple sketch




O YA cute tropical fish"
O Pixel art



O “An armchair in the shape of an
avocado”

O Qil painfing




O YA futuristic neon lit cyborg face”

O Vector art




O “A photo of a white fur monster standing
in a purple room”

O Flat art




O “An oll painting by Matisse of a humanoid
robot playing chess”

O Geometrical art




O YA photo of a silhouette of a person in a
color lit desert at night”

O Real photo




O “A computer from the 90s in the style of
vaporwave”

O Pencil drawing
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