from the Overview

We are applying for an NEH Scholarly Translations and Editions Grant in order to develop an online critical edition of David Livingstone’s 1870 Field Diary and select 1871 letters. […] Our overarching goal is to provide critically-edited, annotated, and contextualized access to a selection of fragile, partly illegible manuscripts produced by Dr. David Livingstone (1813-73), the Scottish writer, abolitionist, missionary, and explorer of Africa.

Our new critical edition will feature a comprehensive scholarly apparatus that includes annotated transcriptions of Livingstone’s 1870 diary and 1871 letters, a range of critical essays, and processed spectral images that clarify Livingstone’s manuscripts and shed light on the history of their production and preservation. The application of spectral imaging technology -- which our project is among the first, if not the first to apply to nineteenth-century British works -- is ideal for studying Livingstone’s manuscripts because it can both increase legibility and highlight the physical details of the manuscript: different layers of handwritten and printed text, the warping topography of the page, environmental traces on the page surface, and the characteristics of the various papers and inks used by Livingstone.
To develop the edition, we will create new “processed” spectral images of the 1870 Field Diary and 1871 letters by using “raw” data collected in our previous project phase, then use the new images along with extensive contextual research and analysis as the basis for our apparatus. A user-friendly interface will allow scholars and the general public to study all critical materials produced for the proposed edition. Finally, integration of new image and transcription data into our existing spectral image archive will ensure that our data is interoperable with other digital projects and will be preserved long into the future. […]

from the Narrative

[…] Despite the fact that both Livingstone’s 1870 and 1871 Field Diaries survive to the present day, his improvised composition methods have not stood the test of time. Currently, both diaries are in a fragile state. Their pages, which were subjected to adverse African environmental circumstances, are crumbling, and significant portions of Livingstone’s handwritten text have become illegible or difficult to read due to fading, blotting, bleed through, water damage, and other problems. Even when visible, Livingstone’s words are obscured by the printed newspaper and book texts over which he wrote. Due to these features, the diaries present significant challenges to detailed study. For the same reasons, however, the diaries have become among the most iconic documents of Victorian global exploration. In a manner comparable to few other Victorian manuscripts, the physical condition and visual appearance of the diaries testify to the arduous circumstances under which Livingstone and other Victorian explorers around the globe sometimes labored. […]

Finally, the material condition of Livingstone’s 1870 Field Diary and 1871 letters -- like that of the 1871 Field Diary -- provides unique evidence of the circumstances of Victorian global exploration. Livingstone composed these manuscripts using locally-available inks in addition to those he packed, while the creases, water stains, and other elements of manuscript deterioration record the journey of the manuscripts from Africa to Britain and from the nineteenth century to the present day. However, unlike the 1871 Field Diary, which Livingstone wrote mainly on the sheets of a single issue of The Standard newspaper with improvised ink, the 1870 Field Diary and 1871 letters consist of a number of different paper types and contain a number of different inks. Additionally, despite the sequential numbering of a portion of the pages, the 1870 diary’s composition history is far from certain. Preliminary examination of the manuscript suggests that Livingstone did not necessarily write all the numbered pages in order, for instance, and that he made additions to different pages at different times using different inks. The impact of adverse environmental conditions during composition and transportation further complicates analysis. 

Consequently, the 1870 Field Diary and 1871 letters also offer an important opportunity to improve existing spectral image processing techniques and to develop new methods that reveal otherwise unobtainable data about the production and subsequent preservation history of the manuscript. Multispectral imaging or, more simply, spectral imaging involves illuminating a cultural object by bands of light in sequence across the visible and invisible spectra, photographing the illuminations with a high-resolution digital camera, and digitally processing the resulting images. Our use of this technology to restore and study Livingstone’s 1871 Field Diary resulted in a near complete recovery of the text, enabled us to identify and describe a range of unusual manuscript features that could not be seen or studied with standard natural light images, and captured the interest of general audiences and scholars alike. Work for the proposed edition will allow us to break new ground in applying this technology for the study of Livingstone’s manuscripts, and the development of spectral imaging techniques tailored to the 1870 Field Diary and 1871 letters will be of significant value for our analysis and annotation of these manuscripts. […]

Our proposed edition […] will provide […] processed spectral images of the 1870 Field Diary and 1871 letters. The processed spectral images will enhance illegible portions of Livingstone’s text, reveal manuscript topography, highlight environmental traces on the manuscript pages, and differentiate the inks used by Livingstone and others in correcting and marking up the text. These features tell their own story about the construction and history of the manuscripts;
 […] The 1870 diary and 1871 letters pose unique challenges to legibility and historical preservation -- challenges integral to the place of these texts in imperial history. Spectral image processing offers the necessary capability for detailed analysis because it can both increase legibility and highlight the physical details of the manuscript: different layers of handwritten and printed text, the warping topography of the page, environmental traces on the page surface, and the characteristics of the various papers and inks used by Livingstone. Analysis of such details will enrich our understanding of the history of these manuscripts. This history extends from Livingstone’s use of local plants to make his ink, to the international circulation of the British newspapers he used to write the diary, to the environmental conditions in which his manuscripts were created and transported. Although scientists have previously applied spectral imaging to restore erased writing in medieval palimpsests and other historical documents, most notably the Archimedes Palimpsest, our project is among the first -- if not the first -- to use such technology for the digital preservation, restoration, and analysis of nineteenth-century British manuscripts. […]

C. Methods

C.1. Analysis, Transcription, Verification, and Presentation of the Texts: Final online publication of the 1870 Field Diary and 1871 letters will involve a number of integrated, often concurrent activities. Initially, scholars Wisnicki and Ward will conduct an examination of the natural light and previously produced, bulk-processed spectral images of the manuscript to identify 1) manuscript segments that most require spectral image processing to clarify the text, 2) sample folia that include the presence of visually distinct inks, 3) folia with regions of obvious topographical interest, and 4) manuscript elements (for instance, water damage, page discoloration) suitable for study through spectral image processing. The scholars will then review these regions and elements of interest with imaging scientists Knox and Easton and develop a prioritized list of spectral image processing tasks. 
Processing of the raw 1870 Field Diary and 1871 letter spectral image data will depend on refining techniques developed during the Archimedes Palimpsest project, the Livingstone Spectral Imaging Project, and other projects as well as supplementing those with new techniques tailored to the peculiarities of Livingstone’s 1870 Field Diary and 1871 letters. As in the previous project phase, the scientists will render 1) pseudocolor images, which combine optimum raw images to create false color images that enhance features of interest, and 2) images created by principal component analysis (PCA), which maximizes the data variance in the images to enhance contrast between principal components. The workflow will be iterative: as each scientist produces a new set of images, the scholars will review results and provide feedback. Once image processing is complete, imaging logs will be integrated with required metadata to generate complete records for the new processed images. […] 
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