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Historical Document Analysis
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Historical Document Layout Analysis Competition



Link between decoration and text line

Ground truth model, tool, and dataset for layout analysis of historical documents




Historical Document Layout Analysis
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Historical Document Layout Analysis Competition



Ground truth model, tool, and dataset for layout analysis of historical documents



Ground truth model, tool, and dataset for layout analysis of historical documents



Layout Analysis of Handwritten Historical Documents for Searching the Archive of the Cabinet of the Dutch Queen



Line Segmentation
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Layout Analysis of Handwritten Historical Documents for Searching the Archive of the Cabinet of the Dutch Queen



Line Segmentation

Binarization technique
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A* Path Planning for Line Segmentation of Handwritten Documents



Line Segmentation

A* Path Planning Algorithm
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~ where C'(s;, s;) is the cost to go from state s; to state s;. |
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A* Path Planning for Line Segmentation of Handwritten Documents



UIIitYBD — A* Pathfinding algorithm

https://www.youtube.com/watch?v=Ny63E6GiLkpc
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https://www.youtube.com/watch?v=Ny63E6iLkpc

New A* Path Planning Algorithm
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A* Path Planning for Line Segmentation of Handwritten Documents



New A* Path Planning Algorithm

A* Path Planning for Line Segmentation of Handwritten Documents



New A* Path Planning Algorithm
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A* Path Planning for Line Segmentation of Handwritten Documents



New A* Path Planning Algorithm
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A* Path Planning for Line Segmentation of Handwritten Documents
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Handwritten Character Recognition

(a) (b)
Fig. 1. A variety of handwritten Bangla digit samples. (a) Set of numbers

from 0 to 4 and (b) from 5 to 9. Note the large differences between the
~examples on the first and last rows. |

A Comparison of Feature and Pixel-based Methods for Recognizing Handwritten Bangla Digits

18



Handwritten Character Recognition
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Fig. 2. Similarities between different handwritten Bangla digits. (a) The
- images of number 1, and (b) number 2.

A Comparison of Feature and Pixel-based Methods for Recognizing Handwritten Bangla Digits

19



Handwritten Character Recognition
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MNIST
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https://www.learnopencv.com/handwritten-digits-classification-an-opencv-c-python-tutorial/



Feature Extraction Techniques

SIFT

21
Recognition of Handwritten Characters using Local Gradient Feature Descriptors



TRAINING RECOGNITION |

character
Character signal
database M
Preprocessing and | | 1 SVM Training, Preprocessing and
Normalization each character Normalization
Srom character
T i ]}
undergoes the
Feature Extraction | | steps in building Feature Extraction
4 L the SVM model 4 L

Training ]ﬂ——ﬁ hSiLhzl |'——-| Recognition

Recognized letter
| nwu |
On-line Handwriting Recognition using Support Vector Machines and Hidden Markov Models Approaches




U An Example for Offline system
. &J with equal size slice window

word
Slicing/Cutting
Slices j D I

1 2 3 5 Slice no.
Hypothesis
Generation
All the
pos.sfble Hypothesis
slices with 3 slices
formed
@ Hypothesis
a8 with 2 slices
! Hypothesis
j with 1 slice
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On-line Handwriting Recognition using Support Vector Machines and Hidden Markov Models Approaches



The combination
N of slices that
) results in the best

recognition

Best Segmented
characters

Best
Recognition
Result
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On-line Handwriting Recognition using Support Vector Machines and Hidden Markov Models Approaches
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Demo

https://azure.microsoft.com/en-us/servic
es/cognltlve serwces/computer-V|S|on/

Preview JSON
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https://azure.microsoft.com/en-us/services/cognitive-services/computer-vision/
https://azure.microsoft.com/en-us/services/cognitive-services/computer-vision/

Image Recognition

* Image Recognition is a term for computer
technologies that can recognize certain
people, animals, objects or other targeted
subjects through the use of algorithms and
machine learning concepts.

* The term “image recognition” is connected to
“computer vision,” which is an overarching
label for the process of training computers to
“see” like humans, and “image processing,”
which is a catch-all term for computers doing

iIntensive work on image data.

Definition from technopedia.com
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Image Recognition
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https.//thenextweb.com/contributors/2018/10/29/heres-how-face-recognition-tech-can-be-

gdpr-compliant/ 30



Image Recognition
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https://slate.com/technology/2019/01/10-year-challenge-facebook-facial-recognition.htmi



Image Recognition

https://martechtoday.com/how-visual-recognition-is-set-to-change-advertising-223719
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Image Recognition

33
https://azati.ai/image-detection-recognition-and-classification-with-machine-learning/



Image Segmentation
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https://www.vox.com/future-perfect/2019/4/19/18412674/ai-bias-facial-recognition-black-gay-transgender




Image Segmentation

Semantic Classification Object Instance
Segmentation + Localization Detection Segmentation

Wi

DOG, DOG, CAT DOG, DOG, CAT
\_ TREE, SKY I FEY )
Y Y Y
No objects, just pixels Single Object Multiple Object
35

https://towardsdatascience.com/mask-r-cnn-for-ship-detection-segmentation-a1108b5a083



Ship Detection & Segmentation

https://towardsdatascience.com/mask-r-cnn-for-ship-detection-segmentation-al1108b5a083 3



Ship Detection & Segmentation

https://towardsdatascience.com/mask-r-cnn-for-ship-detection-segmentation-al108b5a083



Image Detection & Segmentation

https://www.youtube.com/watch?v=s8Ui _kV9dhw

38


https://www.youtube.com/watch?v=s8Ui_kV9dhw

AUtO-Tag g j_ng ‘ https://imagga.com/auto-tagging-demo

W Auto-Tagging demo

Upload your photo Generated tag cenglish -

You can upload a photo or paste a URL of Concepts

an image dragonfly 100.00%

AT o T R R R : Insect 100.00%

\ : arthropod 8 797
bug 59.51%
Invertebrate 46.73%
ladybug 43.19%
fly 41.03%
close 39.38%
garden 38.57%
leat 37.35%

MNaote: By uploading files here you agree to have them temporarily stored in Try With example images

our training dataset for the sole purpose of improving Imagga’s technology.

Select one of the following Images to see

the results:

Image URL T
a By N 39
httns:fimanoa-com-assets azureedoe net/static >Mﬁ - SR



AUtO-Tag g ing ‘ https://imagga.com/auto-tagging-demo

Upload your photo Generated tag english - Start using our Tagging API.

You can upload a photo or paste a URL of Concepts Check our Pricing Plans or:

an Image sport 59.44%

Ce T n s s s s s s T T 3 beach 52.96% Sign Up for Free

: i skate 50.00%

1 ]

: * , = Implement in seconds

: : ocean 44.59%

: : actlve 38.80% Shell Mode.js Java Python

1 1

i : sand 38 68%

1 : s curl --request GET

:Ei Jumping S -—url '"https://api.imagga.com/v2/ta|
Sky 35 89% --header 'accept: application/json’

--header 'authorization: Basic YWNj]

summer 35.41%

! | oW Ime maore

] 1

1 1

Note: By uploading files here you agree to have them temporarily stored in Try With Exﬂmple images

wour training dataset for the sole pupose of improving Imaogs’s technology.
UPLOAD IMAGE Select one of the following Images to see
the resulits:

Powered by APlembed £ Copy to Clipboard

See Our Full API Documeniation




V]_S]_OI]_ AI ‘ g()()g]_e https://cloud.google.com/vision

Faces Objects Labels Web Properties Safe Search

Joy IR vey Likely

Sorrow Very Unlikely
Anger Very Unlikely
Surprise Very Unlikely
Exposed Very Unlikely
Blurred very Unlikely
Headwear Very Unlikely

Roll: 2° Tilt: 12° Pan: 24°

Confidence 100%

Tom_Cruise_by_Gage_Skidmore_2.jpg

41



V]_S]_OI]_ AI ‘ g()()g]_e https://cloud.google.com/vision

Faces Objects Labels Web Properties Safe Search

Man 81%

Clothing 76%

=— = = ———

Tom_Cruise_by_Gage_Skidmore_2.jpg 42



V]_S]_OI]_ AI ‘ g()()g]_e https://cloud.google.com/vision

Faces Objects Labels Web Properties Safe Search

Facial Expression 94%
Chin 92%
Forehead 89%
Smile 85%
White-collar Worker 63%
Actor 63%
Laugh 59%
Jaw 57%
Pleased 53%
Gesture 52%

Tom_Cruise_by_Gage_Skidmore_2.jpg 43



V]_S]_OI]_ AI ‘ g()()g]_e https://cloud.google.com/vision

Faces Objects Labels Web Properties Safe Search

Web Entities

Tom Cruise 13.347
Top Gun: Maverick 0.795
Film 0.6141
Film Producer 0.5868
Actor 0.5741
Golden Globe Awards 0.4003
Top Gun 0.3956
Tom Cruise filmography 0.3751
Nicole Kidman 0.067
Justin Bieber 0.06631
Being Tom Cruise 0.0642
Kelly McGillis 0.05893
Endless Love 0.04892
Magnolia 0.04495

Pages with Matched Images

44

Tom_Cruise_by_Gage_Skidmore_2.jpg



V]_S]_OI]_ AI ‘ g()()g]_e https://cloud.google.com/vision

Landmarks Objects Labels

'J

picto_myGoogleBusiness_1.jpg

Properties Safe Search

Eiffel Tower 89%
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V]_S]_OI]_ AI ‘ g()()g]_e https://cloud.google.com/vision

Landmarks Objects Labels Web Properties Safe Search

Building 64%

picto_myGoogleBusiness_1.jpg 46



V]_S]_OI]_ AI ‘ g()()g]_e https://cloud.google.com/vision

Landmarks Objects Labels Web Properties Safe Search

‘ ! : Landmark 98%
1] . Tower 98%

Sky 97%

Iron 90%

Monument 90%

Architecture 90%

Cloud 84%

Spire 80%

Tourism 78%

picto_myGoogleBusiness_1.jpg T ettt el sl s .



V]_S]_OI]_ AI g()()g]_e https://cloud.google.com/vision

Landmarks Objects Labels Web Properties Safe Search

Web Entities

Eiffel Tower 2.1933
Tower 0.7109
Seine 0.58679
Louvre Museum 0.49172
The construction of the E... 0.3889
Event Tickets 0.328
Image 0.2901
Monument 0.2734
Coloring book 0.2539
1889 0.2164
Electronic ticket 0.2065
Color 0.1997
Paris 0.00193
France 0

picto_myGoogleBusiness_1.jpg 48



Google

images

Search by image X
Search Google with an image instead of text. Try dragging an image here.

Uploading file ©¢
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Google search

En}m_c...more_z.]pg tom cruise [ Q
Qal @ images @8 maps @ shopping i More Settings  Tools

About 25.270,000,000 results (1.13 seconds)

. Image size:
: 1762 x 2220

Find other sizes of this image:

All sizes - Small - Medium - L-arge Tom CFUISG <

American actor
Possible related search: tom cruise

tomcruise.com

W https:/fen.wikipedia.org » wiki > Tom_Cruise ¥

Tom Cruise - Wikipedia

Thomas Cruise is an American actor and film producer. He has received several accolades for
his work, including three Golden Globe Awards and nominations ...

Thomas Cruise is an American actor and film producer. He has
received several accolades for his waork, including three Golden
Globe Awards and nominations for three Academy Awards.

Wikipedia
g https:/Maww.imdb.com > name ~
Tom Cruise - IMDb Born: July 3, 1962 (age 57 years), Syracuse, New York, United
Tom Cruise, Actor: Top Gun. In 1976, if you had told fourteen year-old Franciscan seminary Sl
student Thomas Cruise Mapother IV that one day in the not too ... Height: 1.7 m

Spouse: Katie Holmes (m. 2006-2012), Nicole Kidman (m

1990-2001), Mimi Rogers (m. 1987-1990)

Visually similar images . g a1 S ]
Upcoming movies: Top Gun: Maverick, Mission: Impossible 7,

Mission: Impossible 8

QUOTBS View 7+ more
Nothing ends nicely, that's why it ends

I disagree with people who think you learn more from getiing beat
up than you do from winning.

I love kids. | was a kid myself, once.

Movies View 45+ more




Eye and Eye-pair Detection

Figure 1: Sample eye-pair regions for training the eye-pair
detector. |

In-plane Rotational Alignment of Faces by Eye and Eye-pair Detection

51



Eye and Eye-pair Detection

- Figure 2: Sample eye (a) and non-eye (b) regions cropped
- from eye-pair image patches. Note that the non-eye regions
- may still contain eyes, but they are not very precisely lo-
- cated in the center. |

In-plane Rotational Alignment of Faces by Eye and Eye-pair Detection

52



Eye and Eye-pair Detection

Figure 1: Sample eye-pair regions for training the eye-pair
detector. |

In-plane Rotational Alignment of Faces by Eye and Eye-pair Detection

53



Figure 3: Rotation angle estimation stages: (a) finding eye-
- pair, (b) finding eyes from eye-pair, (c) computing the angle
- from central coordinates of eyes (17.5° in this example), (d)
rotationally aligned face. ‘

54
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In-plane Rotational Alignment of Faces by Eye and Eye-pair Detection



Robust Face Recognition

Input Teft Image

T
EBFOG 8x

- OG maxn
OG 8x6

HOG 6x
n__ P < o
feature vector feature vector
of reference image of test image
.f(Pl :p,] )
dl ““““““““““““““““ d}r

distance vector

Distance

Computing
Function

Distance Value

Robust Face Recognition by Computing Distances from Multiple Histograms of Oriented Gradients
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Motion capture

https://www.youtube.com/watch?v=kH7msPLVW _k



Motion capture

The Expanded Invasive Weed Optimization Metaheristic for
Solving Continuous and Discrete Optimization Problems

57
https://neuronmocap.com/content/mocap-101



https://www.youtube.com/watch?

POse EStimatiOn v=KYNDzIcQMWA

58


https://www.youtube.com/watch?v=KYNDzlcQMWA
https://www.youtube.com/watch?v=KYNDzlcQMWA

https://www.youtube.com/watch?

Pose E Stlm atj.()n v=pW6EnZXeWIGM

59


https://www.youtube.com/watch?v=pW6nZXeWlGM
https://www.youtube.com/watch?v=pW6nZXeWlGM

https://www.youtube.com/watch?

Pose E Stimati()n v=vTCOQKR_uMO

A
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https://www.youtube.com/watch?v=vTC0QKR_uM0
https://www.youtube.com/watch?v=vTC0QKR_uM0

Dense Human Pose Estimation

sampled points rendered images for the specific part

input image

61
DensePose: Dense Human Pose Estimation in The Wild



Dense Human Pose Estimation

DensePose-ECHMN Resulis

DensePose OO0 Dataset

DensePose: Dense Human Pose Estimation in The Wild



Motion capture

CHRISTIAN BALE "BAGHEERA'"

\

https://www.slashfilm.com/the-morning-watch-the-motion-capture-of-mowgli-why-
disney-killed-roger-rabbit-2-more/ 63



Motion capture

https://srushtivix.com/how-digital-characters-replicate-human-action-and-

emotions-motion-capture/

64



Face Segmentation
2 2 \ o

W .54

Deep face segmentation in extremely hard conditions 65



https://www.youtube.com/watch?

Deep Fake v=knRGxj37AjM
P

o3

DeepFakes 55

66


https://www.youtube.com/watch?v=knRGxj37AjM
https://www.youtube.com/watch?v=knRGxj37AjM

Deep Fake

ORIGINAL DERPFAKES

‘ﬁ:

e

+TUEDTTINNTS, T4 pRESINER

https://medium.com/datadriveninvestor/facts-in-a-world-of-artificial-intelligence-
deepfakes-c073f8791ch6
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https://www.youtube.com/watch?

D e ep Fake ﬂme_continue:79&v:qc5P2bvﬂ4

Results

Full Head Reenactment

Source Sequence Conditioning Images Result (Target)

68


https://www.youtube.com/watch?time_continue=79&v=qc5P2bvfl44
https://www.youtube.com/watch?time_continue=79&v=qc5P2bvfl44
https://www.youtube.com/watch?time_continue=79&v=qc5P2bvfl44

Remove Background using Photoshop

https://www.wikihow.com/Remove-Background-With-Photoshop-Elements

69



Remove Background using Al

https://www.remove.bg/

70



Remove Background using Al

Original image Image without background

Rate thisresul: | @ | | @

71



Remove Background using Al

72



Remove Background using Al

Original image Image without background

73



Remove Background using Al

Original image Image without background

Rate thisresult | @ | | @
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3D Model
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https://www.sculpteo.com/en/glossary/3d-modeling-software-definition/



Estimate a detailed body from a single photo

Figure 1: FAX converts a single RGB image (a) into a scan (b, d) with albedo texture (c, e)

FACSIMILE: Fast and Accurate Scans From an Image in Less Than a Second

76



Estimate a detailed body from a single photo

FACSIMILE: Fast and Accurate Scans From an Image in Less Than a Second
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Estimate a detailed body from a single photo

N

|
depth inference output mesh

FACSIMILE: Fast and Accurate Scans From an Image in Less Than a Second
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Game Character Auto-Creation

[ ~ Lycbrow |
T Left-Right * 57
:‘:}_, Game Character Up-dawn * 45
- Bugck il 50
Auto-Creation FAgE Hak
Angle - 33
High-T.ow E 30
Cutput it # 5
Widih - 58
! . i Thickness - 51
Tnput photo Facial parameters Character customizalion panel
A
L]
%
'\__-_h‘
\\
Manual ¥,
adjustment
. 1
" (opiional) !
Load " /

parametars

Face-to-Parameter Translation for Game Character Auto-Creation 7



Game Character Auto-Creation

512x512
256x256 (3)
(64}
128x 128
1 B paxea  (64)
dx4 8x8 (654
& (512) (512)

— =) [
[]“. cony ] cony2
|

= conve

Facial cony 7

yvarameters x
I (renerated

Architecture of imitator G (x) :
image

Figure 3. The architecture of our imitator G (). We train the im-
itator to learn a mapping from the input facial customization pa-
rameters & to the rendered facial image g produced by the game
engine. |

Face-to-Parameter Translation for Game Character Auto-Creation
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Game Character Auto-Creation

Generated in-game  Generated in-game
character (front-view) character (side-view)

Input photo Aligned input Generated character

Face-to-Parameter Translation for Game Character Auto-Creation 81



Game Character Auto-Creation

Ly =y | :

&4 - -

B - A= 4
A A\ |
I '_
4 f_ I’
aad -

Face-to-Parameter Translation for Game Character Auto-Creation
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Style Transter GANSs

Generative Adversarial Networks: GANs

https://softologyblog.wordpress.com/2019/03/31/style-transfer-gans-generative-
adversarial-networks/ 83



Style Transfer

https://markojerkic.com/style-transfer-
keras/
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Style Transter GANs
E"" — —

|

* - Il « F - . i

o a - :
| b |
| y | :"
L]

https://markojerkic.com/style-transfer-keras/
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Style Transte

https://markojerkic.com/style-transfe




Style Transter GANs




Image-to-Image Translation

Summer _ Winter
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Image-to-Image Translation

Failure case
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