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Unstructured Text & Geospatial Data

• Unstructured text is written content that
• Lacks structure.
• Cannot be indexed or mapped onto standard database fields.

• Unstructured text is often comprising of user-generated content such as
• Books
• Journals
• News Article
• Social Media Posts

• Geospatial data is not available in the form of
• Maps and feature/imagery layers
• Unstructured text (can contain location information which makes them geospatial data).



Natural Language Processing

• Field of computer science that deals with
• Processing and analyzing natural language text.
• Extracting information and insights contained in documents
• Categorizing and Organizing documents.
• Understanding the contextual nuances of the language in a document

• Common NLP Tasks
• Text Classification
• Named Entity Recognition
• Machine Translation
• Text Summarization
• Question Answering
• Text Generation



Text Models in ArcGIS API for Python

Text models available in arcgis.learn.text module falls under 2 categories

• Trainable Models
• Requires training on a given dataset before they can be used for inferencing.
• Follows the similar style as with rest of the models available in arcgis.learn module.

• Inference-Only Models
• Doesn’t need to be trained and can be used directly for inferencing purpose.
• Doesn’t have methods like fit(), lr_find(), etc. which are required to train models in arcgis.learn module.



Model Architecture

• Existing models in arcgis.learn.text module are based on Hugging Face Transformer Library.

• The Transformers are novel architectures that aim to solve.
• Task of translating an input sequence to an output sequence (of any length)

• The library provides general-purpose transformer architectures
• Like BERT, RoBERTa, DistilBert, XLNet, T5, GPT-2 etc. 
• Gives state of the art results for a wide range of NLP tasks like

• Sequence classification, Named Entity Recognition (NER), Machine Translation, Text Summarization, etc.
• 32+ pretrained models in 100+ languages.

Relevant links

• Summary of models in Hugging Face Transformers Library - https://huggingface.co/transformers/summary.html

• Hugging Face Transformers library model zoo - https://huggingface.co/models

https://huggingface.co/transformers/summary.html
https://huggingface.co/models


Transformers Basics
A transformer consists of

• An encoding component (stack of encoders)
• A decoding component (stack of decoders)

Layers in a transformer architecture
• Self-Attention Layer

• Looks at other words in the sequence to form better encoding of word.
• Feed Forward Layer

• Self-attention layer output are fed to a feed-forward neural network.
• Encoder-Decoder Attention Layer

• Helps the decoder focus on relevant parts of the input sentence.

Relevant links
• Attention Is All You Need - https://arxiv.org/pdf/1706.03762.pdf

• BERT Paper - https://arxiv.org/pdf/1810.04805.pdf

• The Illustrated Transformer - http://jalammar.github.io/illustrated-transformer/

https://arxiv.org/pdf/1706.03762.pdf
https://arxiv.org/pdf/1810.04805.pdf
http://jalammar.github.io/illustrated-transformer/








































Trainable Models

• EntityRecognizer

• SequenceToSequence
• TextClassifier



EntityRecognizer

Extract entities such as "Organizations", "Person", "Date", "Country", etc. present in unstructured 
text.

Applications

• Street Address Extraction

• Extracting geographical entities such as “city”, “state”, “country” from unstructured text
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SequenceToSequence

Translate an input sequence to an output 
sequence of any length.

Applications
• Machine translation 

• Text summarization

• Question Answering 
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TextClassifier
Assigning tags/labels to unstructured text.

Text classification can be divided into 2 categories
• Single Label Text Classification
• Multi Label Text Classification

Applications
• Identifying country names from incomplete 

house addresses
• Tag inappropriate / toxic contents 
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Inference-Only Text Models

• ZeroShotClassifier

• TextSummarizer

• TextTranslator

• QuestionAnswering

• TextGenerator

• FillMask



ZeroShotClassifier

Classifies an input sequence from a list of candidate labels.

Based on Zero-Shot Learning
• Aims classify data based on very few or even no training example.

Applications

• Classify text with no training examples
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TextSummarizer

Text summarization - technique of shortening long pieces of text.

Create a coherent & concise output keeping only the main points of the input sentence.

Applications

• Generate summary for a given text
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TextTranslator

Machine translation is a sub-field of computational linguistics 
• Deals with the problem of translating an input text from one language to another

Fine-tuned on a machine translation task.

Applications
• Translation of text from one language to another.

Relevant links

• Visualizing A Neural Machine Translation Model - https://jalammar.github.io/visualizing-neural-machine-translation-mechanics-of-
seq2seq-models-with-attention/

https://jalammar.github.io/visualizing-neural-machine-translation-mechanics-of-seq2seq-models-with-attention/


Translating ArcGIS 
StoryMap from one 
language to another

Anurag Sharma



Other Inference-Only Text Models

• QuestionAnswering
• Based on extractive question answering mechanism
• When presented with a question and a passage: 

• Returns the string sequence from the passage which answers the question.

• TextGenerator
• Generate sequence of text for a given incomplete text sequence or paragraph.
• Can be used for text autocorrection, assists writers/authors in autocompleting sentences

• FillMask
• Used to provide suggestion for a missing token/word in a sentence.
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Summary

• Often, spatial data is hidden away in an unstructured format.

• Natural language processing (NLP) is a field of computer science that
• Deals with the interactions between computers and human language.
• Can be used to extract GIS and/or spatial information from unstructured text

• In this session, we learnt
• How GIS and NLP came together through the arcgis.learn.text submodule in ArcGIS API for Python.

• We have demonstrated the use of
• EntityRecognizer model to extract entities from unstructured text.
• SequenceToSequence model to regularize and correct street address.
• TextClassifier model to identify country names from incomplete house addresses
• Inference-Only Text models to perform machine translation, summarization, question answering



Resources to learn more

• Install Deep Learning dependencies - https://developers.arcgis.com/python/guide/install-and-set-
up/#Install-deep-learning-dependencies

• Unstructured Text Models documentation - https://developers.arcgis.com/python/api-
reference/arcgis.learn.toc.html#unstructured-text-models

• Geospatial deep learning with arcgis.learn
• Guides - https://developers.arcgis.com/python/guide/geospatial-deep-learning/
• Samples - https://developers.arcgis.com/python/sample-notebooks/

• Queries & Issues
• GeoNet, The ESRI Community - https://community.esri.com/
• ArcGIS API for Python GitHub - https://github.com/Esri/arcgis-python-api

https://developers.arcgis.com/python/guide/install-and-set-up/#Install-deep-learning-dependencies
https://developers.arcgis.com/python/api-reference/arcgis.learn.toc.html#unstructured-text-models
https://developers.arcgis.com/python/guide/geospatial-deep-learning/
https://developers.arcgis.com/python/sample-notebooks/
https://community.esri.com/
https://github.com/Esri/arcgis-python-api


Please provide your feedback for this session by clicking on the 
session survey link directly below the video
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