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Can we use Al to help transcribe historical documents?

Starting from the 16th century, port cities became major centers of economic activity,

eventually reshapmg English society both politically and socially

e Port books are of

icial customs records documenting ships and their cargo at ports,

making them indispensable primary sources for historical research
e Port books arc handwritten and old, making it difficult to analyze at scale by humans
e We cvaluate the effectiveness of LLMs and specialized systems in helping transcribe
port books from the National Archives ofthe United Kingdom.
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e [Established a reproducible workflow that supports future named entity recognition tasks
e Evaluated hybrid workflows in which commercial models (Gemini)used e Scriptorium-
generated layout information to improve transcription of port books

Commercial Model Evaluation

Phase 1: Selecting the best model
Commercial Model Evaluation
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e Gemini achieved the best performance,
although Mistral had superior consistency

e We found that models generally tend to
hallucinate and struggle on pages with
rotated text, maringalia, and low contrast

Other Resources Conclusion

Interested in learning more about our
project? Scan the QR code on the left to
access our Github for our code and the QR
code on the right for more mformation
about the project team members on the
Duke Rhodes website.
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Phase 2: Engineering the best prompt
Prompt Engineering Improvement by Metric
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l. Run 10 transcriptions with best prompt.

2. Compute transcription quality metrics

3. Ask LIMto identify weaknesses in
prompt using outputs and quality metrics

4. Generate refined prompt and repeat

Duke Rhodes

Line Segmentation & Image Preprocessing

Ground Truth Hand Transcrlptlons

. //r):xa/r{/ Z,a, Ud .%/ /[v@é 2

gﬁod?

-

0&7/;/(//( /,&@@ 5(1/2 /‘OCZ/’ C/ ﬁé/ / ;.;c
2 an/‘/(’/Z UU ' 5/7’./ o/z zé/fz/ LJOT/ {/

/[ZL\,_. L/’L
6@2: A,é?zf/a 7/ _

eScriptorium Initial Version
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Machine Vision and Al to Uncover Early Modern Economic
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Image Preprocessing:

e (Created a color-preserving
version of each manuscript
page,so an LIM can still see
margins, ink tones, etc.
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e Ituses OpenCV to
normalize uneven
lighting , reduce
shadow effects, and
smooth paper

i te xture

Yy v
L_ A 4 k’

Preprocessed Version
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e Detects textregions and segment lines

| Quality Control Overlay
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: margmaha and text near the spine
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: may be distorted or curved

Missed Ink Identification & Cropping

e Provides a structured output (XML)with coordinates for text re gions

e Visually verifies eScriptorium’s segmentation and helps identify
arcas that need review before/durmg transcription, especially

e Red boxes mark possible ink blots/handwriting that was missed
e Yellow vertical bands marks a possible spine risk area, where text

e Usesa generated mask from XML outputs ofthe text-line polygons
to detect potential mk blots that were not detected by eScriptorium
e Removes all ink that falls inside the mask and keeps remaming mk

into a bounding box that is then expanded with surrounding
context to crop arcas that need extra analysis
e C(reates a JSON file that provides information on the coordinates of
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these clusters for Geminito use

IScrlpt Bench
| « Model-agnostic Al workflow composer
| reduces the need for human oversight

minimizes manual e ffort and

e Provides a centralized store for allsamples, preprocessmg/segmentedI

images, and allmodel outputs

e Enables autonomous execution of multi-step transcription workflows

e Allows transcription workflows to scale through sample provenance
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enforcement, built-in error handling, and strong concurrency support

e Using Geminias the transcription client coupled with prompt engineering yields the overall highest transcription quality
e More specialized systems like eScriptorum excel at segmentation and hallucinate less but struggle to contextualize

Limitations

e FEvaluation used a sample set consistmg of 50 images from the Folger collection, possibility imiting generalizability

e CER and WER capture character and word-level accuracy, but they may under represent differences that affect the
downstream usability of transcriptions such as a tendency to miss key mformation in the margins.

e Poorimage quality is an unavoidable roadblock that no amount of preprocessing can fix

Future Steps

e FEvaluate newer frontier models, including Fable, and compare ther transcription quality to current benchmark results
e Expand ScriptBench to use the eScriptorum APIto automate the transition from preprocessing to LLM e xe cution
e Run Named Entity Recognition on LILM-generated transcriptions to extract relevant historical names, dates and get a sense

for the usability of the transcriptions




	 

