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Intro to NDNP
National Digital Newspaper Program (NDNP)
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What is NDNP?

• Partnership
• National Endowment for the 

Humanities (NEH)
• Library of Congress (LC)
• State partner organizations

• Develop searchable database of 
U.S. newspapers 

• Funded by the NEH NDNP 
awards

• Permanently maintained at LC

http://www.neh.gov/
http://www.neh.gov/
https://www.loc.gov/ndnp/
https://www.loc.gov/ndnp/awards/
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What is Chronicling America?

• Chronicling America
• Free, publicly accessible 

database of newspapers
• 1770-1963
• +21 million pages 
• 3,960 newspaper titles
• 50 states, DC, PR, VI

https://www.loc.gov/collections/chronicling-america/about-this-collection/
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Chronicling America Users

• Interface users
• Students/teachers
• Genealogists
• Historians
• Cultural heritage insts
• Many other 

researchers
• Data users

• Bulk data via API



NATIONAL DIGITAL NEWSPAPER PROGRAM
2023 DLF Forum 6

NDNP Deliverables

• Batch
• One to multiple titles, multiple reels or print, structured in hierarchy
• Up to 10,000 pages

• Batch package
• Images

• TIFF for preservation – not accessible through website
• JP2000 for high-res downloads, zooming in/display
• PDF for quick, full-page downloads

• METS XML
• Contextual data about the newspaper page, issue, title, reel

• ALTO XML file for Optical Character Recognition text (OCR)
• OCR+page coordinates
• Enables hit-highlighting
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OCR Issues
• OCR Quality

• Damaged/poorly printed 
original print 

• Scanning from microfilm, 
not the original

• Bad column zoning
• Tiny text

• OCR quality variability
• Varies from title to title
• OCR engines have 

dramatically improved 
from 2005-2023
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NDNP-Open-OCR Pipeline
National Digital Newspaper Program (NDNP)
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NDNP-Open-OCR

NDNP-Open-OCR is an open-source project 
developed by the Library of Congress for 
re-processing OCR of NDNP data.
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NDNP-Open-OCR

Initial Goals: 
• Plan and test OCR reprocessing 

for a targeted set of pages 
digitized prior to 2012.

• Incorporate re-processed OCR 
content into Chronicling America.

Guiding Principles:
• Needs to work at-scale, cost 

effective, adaptable for NDNP, 
highly automated

Image Source: https://www.loc.gov/resource/ds.02121/

https://www.loc.gov/resource/ds.02121/
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NDNP-Open-OCR

The NDNP-Open-OCR pipeline…

• creates new ALTO XML and PDF files for NDNP batches,
• can be deployed locally or in common cloud environments,
• uses Tesseract and custom post-processing steps,
• can be accessed via command line interface, and
• has potential to be adapted for other data.
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NDNP-Open-OCR 
Timeline

Planning Phase
Pre-2022

• Set 
requirements

• Evaluate tools / 
applications

• Test local 
pipeline

Phase 1
2022

• Local 
Deployment

• Processed 
Initial Batches

• Re-evaluate

Phase 2
2023

• Pivot to Cloud 
(AWS)
• Lamda vs. 

Fargate
• Open-Source 

Planning
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NDNP-Open-OCR Open-Source Tools: 
Processing
• OpenCV and Python Pillow Library (PIL) for 

pre-processing of JP2 files
• Tesseract for production of new ALTO OCR and 

PDF files
• ExifTool and Ghostscript for post-processing 

PDF files 
• Preserve RDF metadata
• Set display and compression settings

• BeautifulSoup (Python Library) and custom 
Python script for post-processing ALTO files 

• Correct end-of-line hyphenation in OCR
Image Source: https://chroniclingamerica.loc.gov/lccn/sn85066387/1912-03-10/ed-1/seq-17/ 

https://chroniclingamerica.loc.gov/lccn/sn85066387/1912-03-10/ed-1/seq-17/


NATIONAL DIGITAL NEWSPAPER PROGRAM
2023 DLF Forum 14

NDNP-Open-OCR Open-Source Tools: 

Infrastructure
• Terraform for IAC (infrastructure as code) / 

cloud infrastructure at scale
• boto3 (AWS Python Library) for interfacing 

with AWS Services
• Docker for containerizing code and making 

easy to run anywhere
• Flask (Python backend application) for Fargate 

tasks and parallel processing. Can scale up to 
as many workers as we want/need.

Image Source: https://chroniclingamerica.loc.gov/lccn/sn85066387/1912-03-10/ed-1/seq-17/ 

https://chroniclingamerica.loc.gov/lccn/sn85066387/1912-03-10/ed-1/seq-17/
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NDNP-Open-OCR 
AWS Pipeline
• Deployed using 

Terraform (IAC) tool to 
Amazon Web Services 
(AWS) cloud 
environment.  
AWS services used in 
the pipeline include:
• Amazon Simple 

Queue Service (SQS)
• Serverless services 

(AWS Fargate)
• Amazon Simple 

Storage Service 
(Amazon S3) 
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Before 
Reprocessing
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SHIPKA PASS IN DANGER.
THE PASS ALMOST? SURROUNDED.
SSIANS IN ARMENIA MOVING FORWARD.
There is a Inli in the conflict at the Shipka Pass.
Suleiman Pasha reported on Wednesday that he still
plockaded the Russians and endangered thetrline of
reticat to Gabrova. The loss is estimated at 12,000
t isexvected that nothing more will
her or both armies are rginforced.
on both sides. I
be doue until eit
lt is expected that Plevna will be again the
scene of ® great battle, Should Osman Pasha
be defeated, the disaster is likely to be
irreparable. The Roumanians having crossed
the Danube at a point twenty-five miles
west of Nikopolis, will be ina position to advance

After 
Reprocessing



18NATIONAL DIGITAL NEWSPAPER PROGRAM
2023 DLF Forum

After 
Reprocessing

• Column-level zoning 
adherence
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NDNP-Open-OCR: Releasing as Open-Source Pipeline
• Benefit to Chronicling America researchers/ website users:

• Improve search results 
• Clean up dirty data for bulk data / text mining users

• Benefit to Library of Congress collections:
• Smaller Solr index to maintain for LC, future migration and collection 

maintenance will be easier

• Benefit to NDNP:
• NDNP awardees and institutions using NDNP standards can use to 

improve their collections

• Benefit to the Digital Library community:
• DL community and DH researchers can fork and adapt to local needs
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NDNP-Open-OCR
Next Steps
• Finish work on AWS pipeline and Command Line Interface (CLI) Fall 2023
• Export and re-ingest new versions of ~20 batches
• Create “bad OCR” batch nomination process

• Early batches
• Low searchability
• Known missing/duplicate OCR
• Batches with an unusually high number of “unique words” in Solr
• Languages with a new OCR engine

• Run ~25 more batches
• Release pipeline, code as Open Source on LC GitHub

Note: NDNP-Open-OCR is still in R&D phase. Details are subject to change.
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Thanks! 

Robin Pike
NDNP Coordinator, Library of Congress
rpike@loc.gov 

Nathan Yarasavage
NDNP Production Lead, Library of Congress
nyarasavage@loc.gov

Subscribe for updates

Questions?

mailto:rpike@loc.gov
mailto:nyarasavage@loc.gov
https://public.govdelivery.com/accounts/USLOC/subscriber/new?topic_id=USLOC_36
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1. TThhee  ffllooww  bbeeggiinnss  bbyy 
trtriiggggeerriinngg  a Na NDDNNP P bbatcatchh  toto 
bbee  pprroocceesssseedd  iinn  tthhee  NNDDNNPP 
OOppeenn  OOCCRR  SStatarrt t sstetepp..

2. TThhee  SSQQSS  SScchheedduulleerr    wwiillll 
rreeaadd  ththee  ccoonntetenntsts  ooff  ththee 
NNDDNNP bP baatctchh  ddaata ita inn  ththee 
IINNPUPUTT  SS33  bbuucckkeet,t,  ththeenn 
ccrreeateatess  11  SSQQSS  mmeessssaaggee  ffoorr 
eeacachh  nneewwssppapapeerr  ppaaggee,, 
ssuubbmmiittttiinngg  ththeessee  toto  ththee  SSQQSS 
qquueeuuee..

3. TThhee  QQuueeuuee  ththeenn  ffeeeeddss 
mmeessssagageess  toto  tthhee  NNDDNNPP 
OOppeenn  OOCCRR  FFaarrggateate  tastaskkss  ffoorr 
PDPDFF  anandd  AALLTTOO  ffiillee  ccrreeatiatioonn..

4. TThhee  ppaarraalllleell  FFararggateate  tastaskkss 
rreeaadd  ththee  oorriiggiinnalal  TTIIFFFF  ffiilleess 
ffrroomm  ththee  IINNPUPUTT  SS33  bbuucckkeet,t, 
anandd  rruunn  TTeesssseerracact t oonn  ththoossee 
toto  ggeenneerrateate  nneeww  ffiilleess  wwiithth 
ggrreeateaterr  OOCCRR  qquualaliityty..

5. BBoothth  ththee  PDPDFF  aanndd  AALLTTOO 
ggeenneerratoatorrss  wwiillll  wwrriitete 
oouutptpuutsts  toto  a da deessiirreedd 
llooccatiatioonn  iinn  aann  oouutptpuutt 
bbuucckkeet,t,  ssppeecciiffiieedd  bbyy 
TTeerrrrafafoorrmm  IIAACC  ccooddee..  FFoorr 
eeacachh  nneewwssppapapeerr  ppagagee  iinn  aa 
bbatcatchh,,  ththeerree  wwiillll  bbee  11 
oouutptpuut t PDPDFF  anandd  11  oouutptpuutt 
AALLTTOO  ffiillee,,  toto  bbee  ppuulllleedd 
ddoowwnn  anandd  mmeerrggeedd  wwiithth 
llooccalal  bbatcatchh  ddataata  llateaterr..

Updated: 11/7/2023
Pipeline subject to change.

Task nTask 1Task 1  Task 2 Task 2 Task nTask 1  Task 2

CLI Tool

Original TIFF 

and JP2

Final 

Merged 

Batch


	DLF-2023-ndnp-ocr_final
	Slide Number 1
	Intro to NDNP
	What is NDNP?
	What is Chronicling America?
	Chronicling America Users
	NDNP Deliverables
	OCR Issues
	NDNP-Open-OCR Pipeline
	NDNP-Open-OCR
	NDNP-Open-OCR
	NDNP-Open-OCR
	NDNP-Open-OCR �Timeline
	NDNP-Open-OCR Open-Source Tools: 
	NDNP-Open-OCR Open-Source Tools: 
	NDNP-Open-OCR AWS Pipeline
	Before Reprocessing
	Slide Number 17
	Slide Number 18
	NDNP-Open-OCR: Releasing as Open-Source Pipeline�
	NDNP-Open-OCR
	Thanks! 

	ndnp-open-ocr-AWS-Pipeline-draft
	be03deec-7dd4-4eae-86de-025f5faac699.vsdx
	Page-1





