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The MAAYA Project

Main goal: Advance the state of the art in image description and
visualization techniques, while providing support to epigraphers
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Mayan Overview

Ancient Mayan Culture
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Mayan Overview

Mayan Writing System
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Mayan Overview

Documentation Process

Take Photographs Obtain Digital Line Identify Glyphs Annotate Glyphs
Drawings
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Need better digital preservation
and automatic analysis techniques
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Project Overview
The CODICES Project

Statistical Shape

CBIR System

Descriptors

f

Main goal: Develop statistical shape descriptors and a CBIR system
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Project Overview
The MAAYA Project

Content-Based Data
Processing/Computer
Vision Algorithms

DELE

High Level Analysis Visualization

Preparation/Storage

f

Main Goal: Advance the state of the art in image description and visualization techniques, while
providing support to epigraphers
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Data Preparation/Storage Process

Upload
Segment glyphs segmented Annotate and
and blocks page into store glyphs
database




Computer Vision Algorithms

How to
recognize
the data?

Localization ldentification
Glyph

N Representation
Decomposition - Retrieval)

Segmentation

(Classification

Shape Descriptors

Sparse Representation

Attribute Learning

' Part-based Representation |
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Computer Vision Algorithms

Localization




Computer Vision Algorithms

Localization




Computer Vision Algorithms

Segmentatlon
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Computer Vision Algorithms
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Computer Vision Algorithms

Recognition

* Glyph representation + |dentification
* Can we utilize/capture diagnostic features?




Computer Vision Algorithms

Diagnostic Features
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Computer Vision Algorithms

(2) Describe pivots (3) Histogram of
with respect to points  local orientations

(miu yz)

(6) Explicit relative position

(4) Boun(_zle_d distance  (5) Per-ring normalization 194-D vector
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Computer Vision Algorithms

Learning Features with Autoencoders
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Computer Vision Algorithms

|dentification — Glyph Retrieval

Compute pivots and
HOQOSC descriptors

k-means clustering &

bag-of-visual-words
representation

Ranking of “bov”s of
each glyph

Ml (|GG
-

(T}

D=

:
1

Gusl[Goe

Q0| CE©

ap ap

de

€D)

D G @@ G & o




Computer Vision Algorithms

ldentification - Classification

Apply voting for
glyph-level
prediction

Compute pivots

and HOOSC Classify each

descriptors pivot
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Using context to improve glyph recognition &5
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Using context to improve glyph recognition
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Hieroslvphic Text

caption 1: K'awil-k'am/ /b'olon-ox-na/ /xib'? /fnak?-ka'an-
na/ /chaak?/cha-ki (09 03 ?? male?/rising? sky Chaak receives
K'awil.)

caption 2: ak'ab'-hi-ha'/b'a-la/ / muk?/ mu-ka-wi'il? (Night rain,
buried food?. OR Night rain; the omen is food?.)

Iconosraphwv

deity: Chaal:

object: axe
glyph: "pawah-aak" 'Pawah turtle' (T63.T625)

object: cloth?

glyph: crossed bands (T552)
object: flower
object: incense bag

glyph: "yax" 'tirst; green/blue' (T17)

The rain god Chaak stands, holding an axe in his upraised
left hand and a "pawah-aak" compound in his right hand.
Below this is a piece of cloth(?) with a crossed bands
element and a flower. Chaalk wears an incense bag with a

T17 "yvax" glyph around his neck.



Category:T668.T102
Cha-ki
Meaning: Rain god
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Category:T227:1T561.123
xib?-ka’an-na
Meaning: man, sky, ?
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Using context to improve glyph recognition

Data preparation
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Using context to improve glyph recognition

Glyph matching
§ @ § = |
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Using context to improve glyph recognition

. Statistic language model
. lcon
. Translation

Category:T668.1102
Cha-ki
Meaning: Rain god

Category:T227:1561.123
xib?-ka’an-na
Meaning: man, sky, ?
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Using context to improve glyph recognition

Context Information




Using context to improve glyph recognition

mprove recognition accuracy

. Help with noisy and partially missing examples

. High-level translation




Visualization

Input Data

Apply Data
Mining

Parameters .
Technique

Accept User Display
Input Visualization




Visualization

Interactive Clustering
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Visualization

Interactive Clustering
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Visualization

Interactive Clustering
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Visualization

C_D'
>

Topic Model Visualizat

Word Frequency Representative Documents
onling EVFJ’FJ:HE, A Comparison of the Readability of Graphs Using Node-Link and Matrix-Based Representations
:nm:'lvudn;:fli-esl mrﬂmugétcii%% ) Mohammad Ghoniem Jean-Daniel Fekete Philippe Castagliola
socia -
networks networks s Using Multilevel Call Matrices in Large Software Projects
network o IETWOTK Frank van Ham
scatterplof] scatterplot
matrixg matrix i . . : ) .
node node  mm— Improving the Readability of Clustered Social Networks using Noda Duplication
lirk] : link s Mathalie Henry Anastasia Bezerianos Jean-Daniel Feketes
diagramg diagrams mm
ad\':';ﬁﬁ;'g’:ﬁ ad:gﬁggsgg N MatrixExplorer: a.DuaI—f{e;I:rssentati-::n System to Explore Social Networks
a arc Nathalie Henry Jean-Daniel Fekete
hass . hasse
diagram dlagr;irn N NodaTrix: a Hybrid Visualization of Social Networks
h‘?_,lr'_::r"",' 1 [ hierarch Mathalie Henry Jean-Daniel Fekete Michasl J. McGuffin
nug ' alg';gi:é The need to visualize large social networks is growing as hardware capabilities make analyzing large netwo
_ elast T e ek and many new data sets become available. Unfortunately, the visualizations in existing systems do not sat
hierarchies . nerarcnies e ol - i
confiaurab 1 Al"ea enCOdeS reconfigurable resolve the ba.~.|r._¢:i|ler'1ma of being _readahle both for the global s:rfuc:rure nf_the netwark E.!"Id _al.t:n for datai
T disc of local communities. To address this preblem, we present NodeTrix, & hybrid representation for networks 1
spannin e spanning 1 combines the advantages of two traditional representations: node-link diagrams are used to show the globi
con proba bllltles (?—23 of a network, while arbitrary portions of the network can be shown as adjacency matrices to better support
‘L;E' T 1:£_.;,; ! analysis of communities. A key contribution is a set of interaction techniques. These allow analysts to creal
f ..rrfii': <L increase NodeTrix visualization by dragging szlections to and from node-link and matrix forms, and to flexibly mani
BT : rat NodeTrix representation to explore the dataset and create meaningful summary visualizations of their findi
plar s _ piane Finally, we present & case study applying NodeTrix to the analysis of the InfoVis 2004 coauthorship dataset
occlude D_Eﬁugl:ii: illustrate the capabilities of NodeTrix as both an exploration tool and an effective means of communicating
reqgior 1 1on
overla E'-’ T i -:.ve_.'l.?:pjlngl . N
displaye . dl:-.g;ﬁd y
chil - 4 d -
node ,:D nodes mm
T : parent Visyalizing Causal Semantics using Animations

Can filter and sort words based on probability of co-occurrence
Jason Chuang, Christopher D. Manning, Jeffrey Heer: Termite: visualization techniques for assessing textual topic models. AVI 2012: 74-77




Visualization
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Topic Model Visualizat
Can think of terms as glyphs
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Conclusion

The MAAYA project aims to improve the entire process of digital
glyph analysis

Content-Based Data
DE]]

Processing/Computer High Level Analysis Visualization

Preparation/Storage A G

f

Main Goal: Advance the state of the art in image description and visualization techniques, while
providing support to epigraphers
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Questions




Backup Slides




The Online Wizard

The webpage includes a user friendly upload wizard for

TIFF file




The Data Annotation Page

As well as a standardized data annotation page

Block annotation form

Read order 1

Read order 2

Collocation
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