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Fig. 1 The Works of  Mr. Edmund Spenser (1715), sig. 2R9r, courtesy of the 
Harry Ransom Center at The University of Texas, Austin.
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Early English Books Online 

(EEBO) 1473–1700                           

• 125,000 titles 

Eighteenth-Century Collections 

Online (ECCO) 1700–1800 

• 136,291 titles 

• 155,010 volumes 

• More than 32 million pages 







Fig. 2: Example images from the evaluation dataset. Each row
shows two examples of the same ornament.

In order to make best use of the consistency of the

coarse spatial structure in ornaments we opted to test two

schemes based upon the Histograms of Oriented Gradients

(HOG) encoding scheme [12]. So that we could develop the

HOG encoding to handle the different spatial information at

different scales, we considered two schemes that extend the

encoding into scale space.

The HOG encoding, initially described by Dalal et al. in

the context of person detection in images, has become one

of the most popular features used in object recognition. It

has its roots in previous schemes that have demonstrated

the usefulness of gradient features, including those used

in the document recognition community (e.g [13]). Several

multiscale extensions to the HOG descriptor have been

previously considered. He et al. [14] demonstrated that,

by combining HOG descriptors at multiple scales into a

single encoding, that performance could be improved in

the context of person detection. Felzenszwalb et al. used

HOG pyramids, where HOG descriptors are combined at

two scales, also showing improved performance in pedestrian

detection [15] . Similarly Bileschi [16] considered extensions

that demonstrated improved performance over single scale

HOG.

The first scheme that we used for ornament recognition

was a simple extension of the HOG scheme into scale space.

Images were encoded as follows. First, the image was filtered

using a bank of Gaussian Derivative (DtG) filters at one scale.

This was then used to produce an orientation and a gradient

strength for each location. If the gradient strength was less

than a certain threshold value, the location was classified as

flat. Otherwise, the location was quantised and classified as

one of a set number of possible directed orientations.

In order to extract the ornament from the background,

orientation classifications were performed at a coarse scale.

Then, a bounding box was selected as the smallest rectangle

that contained all locations that were not classified as flat.

The remainder of the image was then divided into blocks.

The number and arrangement of blocks was determined by

quantizing the aspect ratio of the bounding box and classifying

according to one of a range of values determined by the box

parameter. For each block, the orientation histogram was

calculated by counting the number of locations with each

orientation and the number of locations classified as flat. Each

histogram was then normalised and, finally, all histograms

were concatenated to make the encoding for the image. This

scheme enabled information to be captured from both the

dimensions of the outline of the ornament, as encoded in

the bounding box dimensions, and the finer detail, in the

orientation histograms for each block.



- Preprocessing: Clean up the 
image conservatively, removing 
small noise but trying not to distort 
things 
 - The image is thresholded to 
black/white such that all white 
pixels 
are a 1 and all black pixels are 0 
 - Apply a series of open & closing 
morphological operators in order 
to remove small (white) speckles 
and close small (black) holes. 
 - The contours of the image are 
found and all closed, isolated 
contours with a bounding box area 
of less than 50 pixels are removed
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- Do a rough estimate of what 
are just lines of text are remove 
them 
- Heavily dilate the image, think 
of it as blurring the images, or 
increasing the thickness of all 
white lines. This will cause 
ornaments that are made out of 
many different small separate 
elements to be joined together 
as a whole. Note this has as 
side effect that the letters in the 
text will be glued together as 
well. Something we have to 
deal with later. 
- Again remove small, negligible 
contours
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- Loop over all remaining contours and 
decide for each one whether it is an actual 
ornament, a full page illustration, a blob of 
glued together text, or something else. 
This decision is made based on a set of 
heuristics. We know ornaments do not 
occur randomly. They are often centred 
with the text in the page, if not centred the 
occur in specific places (e.g., capital 
letters), they have specific aspect ratios 
(e.g., dividers), if they are made up of little 
pieces the size distribution of those little 
pieces is different than the size distribution 
of a line of text, etc. 
- So as we loop through we classify things 
as ornament, not an ornament, or not sure. 
If we are not sure we try to break it up into 
little pieces (by looking at the original 
image again (vs the dilated 
one)), and run some tests to see if it 
actually isn’t some glued together text after 
all.  If we still cant figure it out, err on the 
safe side and treat it as an ornament. 
- Finally, for each ornament, find the 
bounding box, extract it from the image, 
save separately, and write the json file. Dirk Gorissen, Machine Doing Ltd www.dirkgorissen.com
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High Performance Computing (HPC), 
at the University of Cambridge

Research Software Engineering (RSE),  
University Information Services



"There are approximately 150,000 books in the entire catalogue. On a high end Intel 
workstation it takes on average about 6 hours to extract all the ornaments of just 50 
books using Fleuron. This means that it would take over 2 years to process the entire 
catalogue if we were to only use the workstation! For a problem of this size, an HPC 
cluster is the only tool that can get the job done in a reasonable amount of time. 
The books have been arranged into batches of 50 and each one of these batches is 
run on a single node of Darwin, the HPC cluster at the University of Cambridge. 
Assuming a job time of 6 hours per batch, if 50 nodes are used then the entire 
catalog could be processed in 15 days. In practice, the cluster is shared with many 
other users so the actual expected time of completion will be approximately 4-5 
weeks.” 

––James Briggs, Research Software Engineer, University of Cambridge, UK





















“After the data has been extracted, a labeled dataset ~1000 images 
will be produced from a random subset of the images. The images will 
be labeled as either 'valid' or 'invalid'. One this has been produced we 
can then go about training different machine learning algorithms to 
automatically classify the images as 'valid' or 'invalid'. After this model 
has been trained and tested to have sufficient accuracy, we can then 
apply it to the entire dataset.” 

–––James Briggs, Research Software Engineer, University of Cambridge



New Directions in Technology: 

•Image searching 

•User contribution 

•Integration of/with other databases 



New Directions in Research: 

•Printer identification 

•Statistical analysis 

•History of graphic design and art 



144 Bibliographical Society of America
genuity,” although Palmer objected to “the Principles of my Pamphlet, 
which to him appear’d abominable.”15 In the Dissertation Franklin took 
issue with Wollaston’s claim that good and evil were natural concepts, 
and argued that there was essentially no such thing as evil, since pain 
was a motivator to change, and change was ultimately productive of 
good. Franklin’s argument bordered on atheistic, and he soon attempted 
to retrieve and destroy all one hundred copies of the pamphlet, though 
not before it had attracted the favorable attention of Dr. William Ly-
ons, who introduced Franklin to a circle of radical thinkers including 
Bernard de Mandeville.

15. Autobiography, 44.

Fig. 1: Samuel Palmer printer’s ornament. William Wollaston, The Religion of Na-
ture Delineated (1725), A1r. Used by Franklin in his Dissertation on Liberty and Ne-
cessity (1725). Image courtesy of the Folger Shakespeare Library.
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