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1.

The Challenge



a.

Automate information extraction from pension fund 
documents and legal forms



b.

Extract details from hundreds of raw unstructured 
documents in PDF format – including tables, pictures and 

layout



c.

Domain specific natural language with
numbers, currency, magnitude & firm name identification 

(Pensions, social plans, retirement system)



Example content to be extracted

Actuarial Firm Name
NLP - Named entity 

recognition

Fiscal End Year
Learning rule-based

extraction

Actuarial Value of Assets

Currency numbers from 
tables in different 

magnitudes 
(hundreds, millions, etc) 



WHAT MAKES READING DOCUMENTS HARD?

• Domain specific, Context specific
– Your models & rules must be specific to what you are looking for
– Reading currency amounts, company names, people, locations, units, 

and other facts depends heavily on context

• Tables & images
– Ensure your OCR extraction is well capable of reading data from 

tables and pictures without breaking content coherence 

• Heterogeneous
– Even if all documents contain the same content, it ’s not always 

in the same place, order or format



A SOLUTION FRAMEWORK
What it does? Why is it useful?

UiPath OCR Parsing, fact extraction, 
learning rules

It converts unstructured data 
into ready to process text

Spark-NLP
Extremely fast NLP & NLU 

with machine learning 
algorithms at scale

Scalable batch or streaming 
NLP pipelines with applied 

ML and DL models

Akka http Fast communication 
across services

Integrates Spark NLP and 
UI Path in an asynchronous 

manner

John Snow Labs 
NLP models

Pre-trained NLP models 
for Spark-NLP

Highly accurate extraction of 
domain specific information



2.

Introducing UiPath



DATA EXTRACTION CHALLENGES

Where do I get 
my documents 
from?

How do I prepare the 
documents for 
extraction?

What do I do with 
the results?

How do I validate data?

Extraction 
algorithms

ML
NLP
[…]



UIPATH DOCUMENT PROCESSING PIPELINE

ValidationData ExtractionDigitization

Feedback

Infrastructure for:
• Document retrieval
• Document processing

• Manual validation
• Learning feedback

Classification



Input documents: PDFs, 
with text content or 
scanned files, images

Text retrieval: OCR, PDF

Document Layout Analysis

DIGITIZATION: RETRIEVE TEXT, PRESERVE ORIGINAL LAYOUT



Document Taxonomy: collection of 
document types

Document type: collection of fields Field: data point type and properties

CLASSIFICATION: FIND DOCUMENT TYPE



Extraction 
Orchestrator

Extractors

EXTRACTION: FIND DATA POINTS SPECIFIC TO DOCUMENT TYPE

Plugin-in architecture

Pattern Extractor … Spark NLP Extractor

Direct interface HTTP communication



Automatically extracted data Original document

Validated document Extractor: learning and model adjustment

MANUAL VALIDATION & FEEDBACK LOOP



PATTERN-BASED EXTRACTION STRATEGY

• Learns value context rules, based on manual extractions

Field Type Description
Fiscal End Year Date The year for which 

the valuation report 
is filed

Actuarial Value 
of Assets

Number The value of pension 
plan investments and 
other property

Funded Ratio Number Ratio of a pension or 
annuity’s assets to its 
liabilities



EXTRACTED FIELD EXAMPLES

• Generic, domain-independent
• Not suited for all scenarios
• Different fields => different extraction strategies



3.

Introducing Spark NLP



states started last night, upper abd, took alka
seltzer approx 0500, no relief. nausea no vomiting

Since yeatreday 10/10 "constant Tylenol 1 hr ago. 
+nausea. diaphoretic. Mid abd radiates to back

Generalized abd radiating to lower x 3 days 
accompanied by dark stools. Now with bloody stool 
this am. Denies dizzy, sob, fatigue.

MEDICAL RECORDS: Facts to extract

Type of Pain

Intensity of Pain

Body part of region

Symptoms

Onset of symptoms

Attempted home remedy

WHAT IF THERE’S NO GRAMMATICAL RULE OR PATTERN?

ACADEMIC PAPERS: Facts to extract

Summarize Main Result

Theory or Experiment?

Benchmark Used

Double Blind?

Sample Size?

All Results Published?



CRM NOTES: Facts to extract

Budget

Authority

Need

Timeframe

Level of Urgency

Need executive support?

THIS HAPPENS VERY OFTEN IN PRACTICE

LEGAL TRANSCRIPTS: Features

Kind of hearing

Kind of motion

Who filed it

Evidence presented

Witnesses presented

Decision



SPARK-NLP
• Industrial Grade NLP for Apache Spark ecosystem

• Design Goals
1. Performance & Scale
2. Frictionless Reuse
3. Enterprise Grade

• Built on top of Spark ML API’s

• Open Source Apache 2.0 licensed

• Active development & support



 

 

 

 

 

Data Sources API 

Spark Core API (RDD’s, Project Tungsten) 

Spark SQL API (DataFrame, Catalyst Optimizer) 

Spark ML API (Pipeline, Transformer, Estimator) 

 
 

Part of Speech Tagger 
Named Entity Recognition 

Sentiment Analysis 
Spell Checker 

Tokenizer 
Stemmer 

Lemmatizer 
Entity Extraction 

 
 

 
 

Topic Modeling 
Word2Vec 

TF-IDF 
String distance calculation 

N-grams calculation 
Stop word removal 

Train/Test & Cross-Validate 
Ensembles 

 
 

High Performance Natural Language Understanding at Scale 

NATIVE SPARK EXTENSION



pipeline = pyspark.ml.Pipeline(stages=[
document_assembler,
tokenizer,
stemmer,
normalizer,
stopword_remover,
tf-idf,
lda])

topic_model = pipeline.fit(df)

Spark NLP annotators

Spark ML featurizers

Spark ML LDA implementation

Single execution plan for the 
given data frame

FRICTIONLESS REUSE



BENCHMARK: TRAINING

• Run on a desktop PC, Linux Mint 
with 16GB RAM, local SSD drives, 
& Intel core i5-6600K processor 

running 4 cores at 3.5GHz

• Data has been taken from the 
National American Corpus 

(http://www.anc.org), utilizing the 
MASC 3.0.2 written corpora from 
the newspaper section.

• Pipeline has Sentence Boundary, 
Tokenization & Part of Speech

Spark-NLP was 38 times faster to train on 100kb of data
Spark-NLP was 80 times faster to train on 2.6mb of data



BENCHMARK: SCALING

• Spark-NLP against itself

• 2.5x speedup with a 4-node cluster

• Zero code changes

• Spark scales as Spark does: 
1 to 3 orders of magnitude faster 
depending on cluster setup

• Not compares to spaCy, since it 
cannot leverage a cluster



THE TWO SPARK NLP PIPELINE TYPES

Light Pipelines
10x speedup for ‘small data’ 

(<= 40k single-row documents)

Real time processing Batch processing

Spark Pipelines
Only open source distributed 

NLP library, for large batches 

or very large documents



OUR USE CASE: SPARK NLP COMPANY NAME PIPELINE

def props(): Props = Props(new FirmNameExtractor)

val document: DocumentAssembler = new DocumentAssembler()
.setInputCol("text")
.setOutputCol("sentence")

val token: Tokenizer = new Tokenizer()
.setInputCols("sentence")
.setOutputCol("token")

val normalizer: Normalizer = new Normalizer()
.setInputCols("token")
.setOutputCol("normal")

val pos: PerceptronModel = PerceptronModel.pretrained()
.setInputCols(Array("sentence", "normal"))
.setOutputCol("pos")

val ner: NerCrfModel = NerCrfModel.pretrained()

UiPath layout 
text

Spark NLP Document 
Assembler

Tokenizer

Normalizer

Part of Speech

NER

Light Pipeline

Why machine learning?

1. Firm names do not follow a 

standard pattern in text, may 

be hidden or implicit

2. Trained on domain specific 

language allows accurate and 

in-scope identification



SOLUTION OVERVIEW

OCR Parsing and 
extraction Validation stage

Document 
to text

Spark-NLP 
Extraction

Taxonomy 
extraction

Document 
1

Document 
2

Document 
3

Results 
exporting 

and 
extraction 

review

Unstructured raw 
documents



USING SPARK NLP

• Homepage: https://nlp.johnsnowlabs.com
– Getting Started, Documentation, Examples, Videos, Blogs
– Join the Slack Community

• GitHub: https://github.com/johnsnowlabs/spark-nlp
– Open Issues & Feature Requests
– Contribute!

• The library has Scala and Python 2 & 3 API’s
• Get directly from maven-central or spark-packages
• Tested on all Spark 2.x versions

https://nlp.johnsnowlabs.com/
https://github.com/johnsnowlabs/spark-nlp
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