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Open Access


Permeates Center’s Mission!
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Open Access 
Challenges


!   Project Based 
Funding!

!   Intellectual 
Property!

!   Access!
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Part 1: �
Complexities of 

Access
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High 
Performance 
Computing �

&�
Visual 

Computational 
Analysis
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15th-century 
Froissart 

manuscripts !

17th- and 
18th-century 

maps !

19th- and 
20th-century 

quilts !

DiD-­‐ARQ	
  

DiD-ARQ       June 9-10, 2011!

Project Overview!
•  Investigate the accuracy and computational scalability of adaptive image 

analyses applied to 3 collections of image data which are distinct but share a 
high factor of indeterminacy in terms of their predicated ‘authorship’  !

Main Project Objectives!
•  Design image analysis algorithms that will extract salient image features; 

group together images based on similarity of these features; classify groups 
according to a priori knowledge; optimise algorithmic steps and parameters!

•  Apply the algorithms jointly developed across our 3 image collections!
•  Report accuracy and computational requirements over the 3 collections!

Berlin 9 Open Access Conference 2011!



Images © Brussels Royal Library and Scriptura Ltd


University of Sheffield, UK!

DiD-­‐ARQ:	
  Medieval	
  Manuscripts	
  

DiD-ARQ       June 9-10, 2011!
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Froissart’s Chronicles
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Extracting a Digital Fingerprint using Polygonal  
Models and Shape Recognition
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Extracting a Digital Fingerprint using Polygonal Models 
and Shape Recognition


Berlin 9 Open Access Conference 2011!



Extracting a Digital Fingerprint using Polygonal  
Models and Shape Recognition


1) 
Apply Sobel edge detection to source image – from the Image2Learn library

2) 
Fit line segments to edge map data using EM algorithm – designed to run on multiple cores

3)  Apply shape recognition algorithms to polygonal models to identify similar letters, words, 

symbols and patterns



Turning Angle Function Comparison 

•  Comparison is invariant to scale, rotation and starting reference point

•  Shape represented by a series of turning angles and lengths made between itself and previous segment

•  Find the minimum distance between shapes by comparing their turning angle functions with respect to vertical 

and horizontal shifts (starting reference point and rotation respectively)


Illustrations from Arkin, E.M., Chew, L.P., Huttenlocher, D.P., Kedem, K., Mitchell, J.S.B., "An Efficiently 
Computable Metric for Comparing Polygonal Shapes," IEEE Transactions on Pattern Analysis and Machine 

Intelligence, vol. 13(3), 1991
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Applying algorithms across the different collections


Polygon fitting
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Applying algorithms across the different collections
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Starting 
Points


75,000 Images
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Starting 
Points


Good Testbed

Rich 

Documentation

129 Metadata 

Fields
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Challenges

Images not 

standardized

Few color 
calibrated


Metadata varies 
in quality and 

vocabulary
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Authorship

Corporate


Community Based

Individual


Handcrafted

Machine-crafted
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Indigo Quilts 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Indigo	
  Quilts	
  

vs!
Current  Ideal!

= .001233!

Repeat for entire 
picture, summing the 
differences for each 
pixel comparison!

Convert image to HSL 
representation and look at it one 
pixel at a time!

Return the summed 
differences and 
associate with that 
quilt image!

Rank results based on 
values for quilts; 
smaller number means 
more like pure indigo!
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Crazy Quilts 


Berlin 9 Open Access Conference 2011!



Crazy	
  Quilt	
  

vs!

Segment the image into regions.  The 
regions are not squares; below is for 
illustration only! Compare regions and merge 

if similar!

Compute signature for quilt 
using regions as metrics.  
Assign this signature to the 
quilt.!

< 1, 3.4, -10, 15, 4… >! SVM 
Classifier!

Feed signatures into Trained SVM Classifier!

YES!

Get Yes/No 
result from 
SVM!
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Amish Quilts
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Amish Quilt

Nine Patch


c.1850
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Amish Quilt

Chained Nine 

Patch

1890
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First�
Steps


Amish Quilt

Nine Patch 
Variation


c.1876-1900


Berlin 9 Open Access Conference 2011!



Amish Quilt

Bear Paw


1910
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Amish Quilts

Bear Paw


1910
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Amish Quilt

Bear Paw 


1900
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Computational�
Analysis


!   New User Interfaces!

!   Research Help (repetitive work)!

!   New Kinds of Studies!
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Interface Design


Berlin 9 Open Access Conference 2011!



Interface Design


Berlin 9 Open Access Conference 2011!



Interface Design
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