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Alberto: Thank you Lynn {Ransom}. Thank you all for inviting me. It's 

really a pleasure. I've been a fan of SIMS from the very beginning and 

it's nice to be here even though only virtually. So yes. So today I want 

to talk to you about what is it that is not really digitized yet. As in, 

as Peter {Stokes} mentioned earlier, the book is not just the text on the 

pages. There is a lot more behind it. And So what is not is not 

digitized, and is there a way in which we can get this information into 

the computer and use it so that when Covid comes we can actually study 

the books even though we know we can't use them?  

[Slide 2] So I'm gonna start off with a little anecdote. Exactly 20 years 

ago I was a student in Spoleto and John Sharpe, John Lawrence Sharpe, 

came to give a lecture. John Lawrence Sharpe is one of the eminent 

scholars of early bookbinding structures, so we went to Florence and I 

went with him to prepare the lecture and we went to a library and we 

asked the librarian that we wanted to look at what bindings to show the 

students the following week and the librarian very nicely gave us access 

to the catalogues. It was the 18th-century catalogue in Latin, and we 

spent an hour trying to see whether we could find any information about 

the bindings in the catalogue to choose the books and really there was 

nothing. If binding was mentioned, as you see in the example here, it was 

only because it was a binding in a bad state of conservation, which is 

not really enough information to go on and it will tell us what kind of 

material the pages were made of, which is either parchment or paper. So 

after spending an hour flipping through the catalogue, we finally managed 

to speak to another librarian, more sympathetic to the problem, and we 

finally got access to the stacks.  

[Slide 3] There by looking at the books in their physical entity. Through 

the stacks we were able to identify the books that we wanted to show the 

students. Of course, the catalogue that I showed earlier is an extreme 

example. It was a very early catalogue in Latin so the cataloguing 

tradition was different, but still today, if you want to study books as 

objects, more often than not, it is the case that in order to really get 

to understand what we want to look at, you need to have access to the 

books, to the stacks, because otherwise through the catalogue is really 

difficult to understand what you want to pick or you have to order up, in 

the reading room, a lot of books before finding the one you want.  

[Slide 4] Once we are able to put together the books then this is a kind 

of a typical example of what happens in when people gather together to 

study bookbindings. You really turn them around, you look into it. You 

get physical with them, and I know many librarians that get really 

stressed by this kind of approach, but that's the only way to really 

understand them. And, as Lynn said, I’m a book conservator, so I am well 

aware that use can damage the book. So all of this has to be done without 

damaging the book primarily, but, in order to study the book as object, 

this is the one approach that has to be done.  

[Slide 5] And then, Covid comes, and we can't really get access to the 

books anymore.  

[Slide 6] But that's OK: we are digital humanists. There is a lot of 

information there on the web. A lot of books have been digitized. We have 

the IIIF that allows us to gather information for many different 

libraries, many different collections and we can really get to really 



work with all of these different manuscripts and books without problems, 

right? We'll see about this. 

[Slide 7] The one thing that we know is that a lot of more books are 

digitized, and are being digitized nowadays, so there is information 

there that we can gather. 

[Slide 8] And more and more we're seeing that digitization doesn't just 

focus, focusses on the pages with the text, but we get the full object 

represented. So we do find pictures also of the bindings and of the 

endleaves if you're interested in that. And through IIIF you can start to 

gather all this information. Now the metadata is a problem because 

there’s no standard to call what part of binding you want to look at. 

[Slide 9] But we can harness machine vision as in the example here, taken 

by a work done by Dominique Stutzmann and his team whereby computer 

vision was used to analyse many different collections of IIIF images and 

in this particular example the bindings were extracted and you can look 

exactly at just binding images.  

[Slide 10] Which is the equivalent of being given access to the stacks in 

a way. In fact, even more information that you will get on the stacks. On 

the stacks you normally see only the spine of the book. Oftentimes, even 

not that because it's in the box, so you need to open the box and it will 

take the item out. So in having access to all these different images of 

the different sides of the book, you get more information that you get on 

the stacks. However, this is just a first way into the study of the 

object, you need to be able to study more details about it and, so 

there's more there, more information that we need to gather there.  

[Slide 11] Now, what happens generally is that when books are digitized, 

images are taken of all the different sides of the other pages.  

[Slide 12] And then these are put online now more and more we're getting.  

Advanced digitization that still through visual means can give us access 

to the materiality and other aspects and features of the book that are 

not normally captured by normal photography.  

[Slide 13] One example is X-ray photography that has been used since the 

1950s to study boards, book boards and lacing patterns. And it's a very, 

you know, at the time it was an advanced methodology to be able to look 

at the ways in which the book was constructed without having to take it 

apart. 

[Slide 14] On the same line, nowadays we are getting to very fine details 

by looking at, still through X-rays, but through micro-CT scans where we 

get really into to get to see the full object and in its minute details. 

This is an example from the St Cuthbert Gospel, which is the earliest 

example of a European binding. Now the cover has a very peculiar 

decoration under the leather, and we were unsure about how these 

decorations had been accomplished.  

Through X-rays and the CT scan, we were able to finally understand how 

this worked.  

[Slide 15] Another example of micro CT scan has been used on a Coptic 

manuscript in a very bad state of conservation, as in it's a parchment 

bookblock that's completely deteriorated, so it's a block and you can't 

open the pages anymore and these through scans, through the micro-CT scan 

and I love the way in which you can see the details of the of the chain 

sewing of the book and we can start really to look at the object in very 

fine detail.  

[Slide 16] Another technology that I should mention is multispectral 

imaging. Now, multispectral imaging is normally thought of as a way to 

recover the underwriting from palimpsests, but, because of the way in 

which the technology works, we can actually extract more information 

about the object. Specifically, we can start to understand which 

different materials have been used on a page. 



[Slide 17] This is an example from a brief study that we did on stains on 

manuscripts using multispectral imaging as a way to map different 

materials that we found on pages. And in this in this particular example 

we are able to understand that that stain in the middle of the page was a 

stain that was done by the sloppy copyist that spilled on the page the 

ink that was used to write the text, but also the ink that was used to 

rule the text.  

And what happens is that because different materials react differently to 

different wavelengths, we can plot the reflectance of that particular 

portion of the image and by this we can plot these spectral curves and we 

can start to compare different materials. So materials that might look 

the same to the naked eye, they would develop a different plot and we can 

really start to distinguish materials.  

[Slide 18] Now, multispectral imaging is very good at showing us the 

different materials on the full page and then if you want to do more in 

depth analyses we can then go on with more advanced analyses, analytical 

tools like XRF, FTIR, FORS and others, but those generally are either 

very slow at doing very large portion of a surface or they are spot 

tests. So, with multispectral imaging we can do the full map and then we 

can just go in and assess different materials through more advanced 

analytical tools.  

[Slide 19] So all of this is information that we can gather and digitize 

and bring into the digital through what I call direct acquisition, or 

visual means, really. However, not all features of the book can be 

digitized through direct acquisition. I refer to these generally as 

untransferable features. Not meaning that this can't ever be 

transferable, but they're not transferable through normal digitization, 

or even advanced imaging usually. 

[Slide 20] And these are just a few examples of typical features that are 

not generally transferable through customary visual means and 

digitization. One thing that is particular interesting is for example is 

the gathering structure of the book and we’ll see this in more detail in 

a little while. One thing that is interesting to notice is that when 

these, when information about these features is actually put into a 

computer and put brought us to us through a catalogue, or different 

means, this is generally done through metadata.  

[Slide 21] Which kind of brings us to understand a very important point 

that what cannot be digitized through direct acquisition can still be 

described, and it can be described in a way that can be made usable also 

to the computer through models and metadata, or descriptive metadata. 

[Slide 22] One example is that of the gathering structures. Now the 

gathering, or quire for manuscripts, is the fundamental structure of the 

book in codex format.  

[Slide 23] However, when we come to look at books that have been 

digitized, what we normally see is simple sequences of images and I refer 

to these as floating pages because the physical connection between the 

pages that were together to make the fold and through which the book 

could be sewn is not there because we can't photograph the fold unless we 

take the book apart. 

[Slide 24] One project that tries to tackle this is VisColl. Now, many of 

you, I believe, will be familiar with VisColl. It's a project run at SIMS 

by Dot Porter and I and colleagues. 

[Slide 25] And what VisColl does is, it gives us a way to model the 

collation, the gathering structure of a book in codex format and then 

through a series of visualizations allows us to study in more details and 

to export and share this information. 

[Slide 26] One of the visualizations is a simple line drawing like the 

one that we see here and these are two gatherings from a particularly 



complex Greek manuscript at the Marciana National Library in Venice. This 

manuscript went through two major restorations, and so all you can see 

here is actually what the book looks like. And is very complex and I 

believe that it would be very difficult to describe these kinds of 

structures with collation formulas, which are the normal way in which 

gathering structures are described in catalogues or in in other 

applications. What happens here is that VisColl allows us to describe 

these structures in a way that the computer understands it. And then 

drawings that you see here are automatically drawn by the computer by 

looking at the XML model that it's at the base of the whole system.  

[Slide 27] Another visualization that VisColl does is that of putting 

together again the pages that used to be together to make up the fold and 

the gathering. In this particular example from the Galen Syriac 

palimpsest, the pages are actually no longer physically together at all, 

as in the big bulk of the palimpsest is in a private collection outside 

of DC, and which is here represented by the black and white images, 

whereas the colour images are from the Vatican Library. So now these two 

pages are an ocean apart, but they used to be physically connected in the 

original codex, and through VisColl we can see them back together again.  

[Slide 28] Obviously, the gathering structures is just one little example 

of the complex structure that the full codex is.  

[Slide 29] The Ligatus research centre of the University of the Arts 

London has devoted a lot of efforts in order for us to be able to 

digitize and describe and work with bookbinding structures. And, in a 

similar way in which we can we're doing with VisColl, it gives us tools 

to be able to describe binding structures in a way that we can work with 

and utilize.  

[Slide 30] One thing that we need to keep in mind though is there is a 

difference between physicality and materiality. With physicality we mean 

the infinite set of physical attributes that make up the object as it is. 

So the full object has its physicality an it's an infinite set of things 

that we can look at, whereas materiality, or we can even refer to as 

materialitIES, is a set of emergent properties that really depend on the 

observer. So who is looking at the book, what information the observer 

wants to gather, and what information the observer wants to really 

describe and put into the digital, if you want to digitize these 

features. 

[Slide 31] Which means that there is always something that is going to be 

only in the original object, but we can start to add more and more leaves 

on what I call the Digital Cultural Object, which is this cultural Object 

that we can study also through the digital medium and it will not be 

complete, but by adding more and more leaves on this cultural object, if 

a new Covid comes tomorrow a new reasons that doesn't allow us to access 

the original books, we can still start to study them even though we don't 

have access to them so we can study them as objects.  

[Slide 32] All of this through models and metadata.  

[Slide 33] Now I'm, as we said, I’m a book conservator. I'm not saying 

that the Digital Cultural Object is going to replace original object. The 

original object has its infinite set of information that is really 

embedded in its physicality and just looking at the object not even 

looking at the text and all the other features. But the Digital Cultural 

Object, when done according to proper standards, can allow us to study 

the original object even in more details, which will probably spring more 

questions, more research avenues, which will lead us back to the object 

to find more information and then add another leaf to the Digital 

Cultural Object in order for this to become even more, not complete, but 

more advanced and this setup is kind of an infinite loop that we always 

bring us back to the original object so there will be no way in which we 



can really encode all information that there is on the object, but, more 

information can be digitized and more information can be really studied 

even through the digital medium. 

[Slide 34] And this takes us to completion. Thank you. 

 

 

[Questions] 

 

Lynn: Alright, thank you Alberto, that was fascinating and it's always 

good to be reminded of the limits of digitization. And also to be 

reminded of the importance of metadata, which I hope will continue to 

come up on the next couple of days. 

Um, I guess we're ready for questions, Dot. 

 

Dot: I don't see any questions yet in the chat. But I can talk. I can ask 

a question, I think. So you talked a lot about, you know all of the 

different ways that we can digitize manuscripts to tell us you know 

things beyond just the pages themselves, which is what I think we 

normally think about digitization. And you also talked about the 

importance of metadata, which obviously I agree with you on all of these 

points. But one of the things that I have. I don't know trouble with sort 

of getting my head around is how, how we then go beyond having all of 

these little pots data, pots of information and and putting it together 

in some way that we that we can actually use it all together and I'd like 

to hear you. Maybe think you know? Think out loud about how you think 

that might happen. 

  

Alberto: Thank you Dot, and that is one of the problems. So we have all 

the different leaves in what I refer to as Digital Cultural Object, but 

these all this information normally doesn't talk to each other. 

So it's one of the issues that I haven't really solved yet and I have 

been on the back of my mind as yours for a long time. And one thing that 

seems to be a way forward is to translate all of this information into 

linked data and use an ontology, or model that will allows us to bring 

everything together and I’ve been experimenting with the CIDOC-CRM in 

order to be able to really point to all these all these different pots of 

information as you call them and to bring them together into one big 

system that allows us to really go from one to the other and know what's 

there and what's not there. Of course this needs to be coupled with 

visualization and the fact that we do have those images is still 

important because there is information that we can link to those images 

as well, so it has to be a system that allows us to go from just metadata 

to images of the of the object and even highly advanced images like those 

coming from the 3D models from the CT scan. So it's a complex problem. 

But still I think that. Link data might be a way for us to really make it 

possible. All these silos to be able to talk to each other. I want to 

know your what you think about it as well. 

 

Dot: I think I think that sounds amazing actually, and I'd love to talk 

to you more about that to see to see what you've done while we've been 

talking there, are there are more questions, so Patrick Perkins has a 

question. So Patrick, do you want to, yeah. 

 

Patrick: Hi Alberto. Great information really, really interesting. I know 

at Penn we've had this discussion before. We certainly kind of seen an 

increase in students, especially during the Covid age, citing digital 

resources like as perhaps inappropriately as primary resources, and I'm 

curious if you think that will ever get to a point where digital 



resources can actually be utilized as primary resources, or if that kind 

of title is exclusive to the physical object. 

 

Alberto: Uh, this is tough one, 'cause sometimes through the digital 

means you can see things that you wouldn't be able to see in the physical 

object. So at some point, even though the Digital Cultural Object is just 

a representation of the original object, there might be some features 

that are only visible there in a way or more understandable there, so I 

think that yes, if everything is done according to proper standards and 

you know exactly what you're looking at and you are aware of the biases 

that model will bring, 'cause every model is as we see in this is a way 

to describe their materiality of the object. So if you're aware of this 

bias, yes, you can probably cite the cultural object, Digital Cultural 

Object as a primary source. Bearing in mind that is still only another 

representation of the object, but there might be things that are only 

visible there, so it would be appropriate to call that and refer to that, 

I think 

 

Dot: OK, we have time for one more quick question, so I'm going to turn 

to Suzanne Paul who has a great question. So Suzanne, do you want to 

unmute? 

 

Suzanne: I think this was a follow-up to your question, Dot. About how 

much do you think this is the responsibility of the institution to hold 

all these pieces of information or gather them together?  

 

Alberto: I think it's a real challenge. In certain areas, and so that's 

kind of the beauty of the linked data. I mean, I don't want to be naive, 

and I'm very aware of the difficulties that link data brings as well, 

but, in being able to really use linked data, we can connect things that 

not necessarily are in need to be tied together just to one institution. 

Advanced imaging brings the problem of having a lot of data that needs to 

be stored somewhere so advanced imaging does bring problems of this kind, 

but the rest of the things are normally just metadata and as long as we 

have a way to identify all the different pieces to pieces together then 

it's OK not to have it all in one big repository. I think.  

So the problem here then comes down to URIs and how to identify each 

different portion of the object, and this is a huge problem because, as 

we know, even just coming up with one URI to describe each different 

manuscript is a problem, so going down to have URIs to describe uniquely, 

even it's different bits of information in it, it's a real problem, but 

is also solution so it doesn't need to be there, just all information in 

one big repository by the institution. 

 


