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Artificial Intelligence
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Empowers communities

• Automatic translation of endangered languages 

• Citizen monitoring of cultural heritage 

Facilitates access to CH collections

• Discover objects and establish meaningful connections 

• Automatic cataloguing of objects 

Improves conservation

• Automatic reassembly of pieces 

• Virtual reconstruction 

• Monitoring of deformations and structural changes in artworks 

Makes communication in museums more meaningful

• Personalization of content for specific users by analysing
location, weather, news, historical data, etc.



Cultural Heritage Analysis
U n l e a s h i n g  t h e  p o t e n t i a l  o f  M a c h i n e  L e a r n i n g
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Text analysis
• Data retrieval

Shape Analysis
• Automatic classification

• Style attribution

• Determination of provenance

• Answering questions such as: 

• How the shape of an object relates to its function

• What concepts, symbols or ideas are conveyed 
through the shape of an object, symbols o ideas



Analysis of historical documents 
with NLP techniques1



P r o j e c t  O v e r v i e w

This research project applies computational 
linguistics and machine learning techniques to 
facilitate the analysis of the Relaciones Geográficas
de la Nueva España. A corpus of reports compiled 
between 1577 and 1585.

M e t h o d o l o g y

The approach integrates:

• Named Entity Recognition and Disambiguation 
(NERD)

• Geographical Text Analysis

The primary goal is to assist scholars from various 
disciplines in efficiently extracting structured 
information from historical documents.



Project objective
The primary objective of this project is to provide scholars across diverse 
disciplines with advanced tools to efficiently retrieve relevant information, 
integrate it with complementary documentary resources, and address 
significant research questions, such as:

• Where did certain phenomena occur most frequently?
• Who was responsible for specific events?
• What transpired in particular locations at given points in time?

Impact
By enabling systematic access to interconnected historical and documentary 
data, the project fosters more rigorous and comprehensive analyses of 
complex phenomena. Researchers are able to uncover spatial and temporal 
patterns, establish causal relationships, and generate new insights that were 
previously inaccessible due to fragmented or siloed information. Ultimately, 
this initiative is expected to advance interdisciplinary scholarship, support 
evidence-based historical interpretations, and contribute to the 
development of innovative methodologies for data-driven research in the 
humanities and social sciences.



Research group
• Lancaster University, UK
• National Institute of Anthropology and History. Mexico
• Lisbon University, Portugal

• Patricia Murrieta-Flores
• Diego Jiménez Badillo
• Bruno Martins
• Raquel Liceras Garrido
• Mariana Favila Vázquez
• Katherine Bellamy
• Luis P. Santos



• What topics do the texts address?

• Which locations are mentioned?

• What is said about each location?

• Which individuals are associated with specific 
events, and where did these events occur?

• Who was responsible for particular actions?

• What happened in specific places at specific 
times?

• What relationships exist among the entities 
mentioned in the texts (e.g., connections 
between individuals, associations between 
people and places or events)?

General questions



The Relaciones Geográficas from New Spain (1577-1585)

The corpus consists of responses to a 
questionnaire commissioned by King Philip II, 
designed to gather information about the 
newly acquired territories in New Spain. 

The survey included fifty questions and 
provides insights into:

• History

• Geography

• Administrative jurisdictions

• Culture and religion

• Economy

• Social interactions

• Processes of transculturation affecting 
both native communities and colonizers King Philip II



Printed instruction to answer the questionnaire

Historical Context of the Questionnaire

• 1553–1557: Alonso de Santa Cruz initiates 
early efforts

• 1569: Juan de Ovando sends a 37-question 
survey

• 1570: A new survey with 200 questions

• 1573: A third version with 135 questions

• 1577: Juan López de Velasco condenses the 
questionnaire to 50 questions, forming the 
basis of the current corpus

• Responses were received from New Spain and 
Guatemala between 1578 and 1585



Sample Questions and Responses

Demographics and Settlement Patterns

Question 5: “Is the town populated by many or few Indigenous people? 

Has the population changed over time, and why? Are they settled in 

permanent towns? What are their intellectual and cultural traits, 

inclinations, and ways of life? Are there multiple languages spoken in 

the province, or is there a common language?”

Response: “This head town has 410 married tributary Indigenous 

people. It had more in the past, but the number has decreased due to 

pestilence. The current population lives in permanent settlements. 

Their intellectual and cultural traits are limited and lack refinement. 

Their way of life includes efforts to bring them into Christian doctrine 

and their drinking habits. They all speak one language: Mexican.” 

(Relación de Quautlatlauca y Huehuetlan)



Natural Resources

Question 22: “What wild trees are commonly found in the region, and what 

fruits or benefits do they provide? What are they good for?”

Response: “Wild trees include large ones called izamatl by the Indigenous 

people, meaning ‘razor and paper,’ as well as thorny trees and others called 

guaxes. Fruit-bearing and useful trees include custard apples, lemons, 

guavas, citrons, oranges, magueys, and prickly pears. Spanish trees that 

grow here include quince, pomegranate, and grapevine.”

Agricultural Products

Question 24: “What grains, seeds, vegetables, and greens serve or have served as 

sustenance for the natives?”

Response: “The seeds grown in this region include all kinds of vegetables and 

greens, wheat, chickpeas, native peppers, and pumpkins from both Castile and the 

local area.” (Relación de Quautlatlauca y Huehuetlan)



Medicinal Plants

Question 26: “What aromatic herbs or plants are used by the Indigenous people for 

healing, and what are their medicinal or poisonous properties?”

Response: “The herbs used for healing include coanenepilli, meaning ‘snake 

tongue,’ which is given to those with fevers and dysentery; it is very refreshing. 

Another root, tlaizotlalti, means ‘that which expels what is in the body,’ and is very 

beneficial.”

Fauna

Question 27: “What wild and domestic animals and birds exist in the region, and 

which ones were brought from Spain? How do they breed and multiply?”

Response: “Wild animals include large tawny lions, coyotes (called adives), wild 

cats, and deer. Birds include hawks, falcons, owls, crows, and small deer. There are 

native wild hens and tame hens from both Castile and the region, as well as pigs.”



Geographic coverage

• 50 provinces
• 168 main jurisdictions (cabeceras)
• 248 secondary jurisdiction(sujetos)
• 414 main towns
• More than 2000 villages and small towns

• 168 text reports (around 1,000,000 words)
• 78 pictographic maps



Relación Geográfica from Zempoala, Hidalgo



Relación Geográfica from Atlatlauhcan (Morelos)



Methodology
1. Corpus Preprocessing

• Texts were digitized using Optical Character Recognition (OCR), 
enabling machine-readable formats.

• Content was normalized to ensure structural and linguistic consistency 
for computational processing.

2. Named Entity Recognition and Classification

• Tokenization segmented the text into basic units (words, punctuation, 
numbers, dates).

• Initial entity identification relied on syntactic roles, token positions, 
contextual clues, and lexical resources such as specialized dictionaries 
and a custom gazetteer.

• Entities were classified according to a custom ontological schema 
including categories such as individuals, institutions, flora, fauna, 
cultural elements, religious rituals, and natural resources.

• SpyC algorithms were used to train the recognition model.



3. Disambiguation
• Linguistic and geographic ambiguities were addressed through 

supervised analysis.
• Special attention was given to toponym recognition, essential for 

georeferencing historical, geographic, and cultural data.
• Each placename was assigned latitude and longitude coordinates.
• A specialized directory of 16th-century toponyms was compiled.

4. Contextual Entity Analysis
• A word embedding algorithm was applied to disambiguate entity 

meanings based on context. For instance, “San Francisco” could refer 
to a person, a city, or a religious institution depending on its linguistic 
environment.





Map of the 16th-century towns geo-located during the course of the project. The 46 polygons painted in different colors delimit 

some districts (alcaldías mayores) of the Government of New Spain and the Government of Yucatán, roughly following the work 

of Gerhard (2000: map 7).

Towns mentioned in the Relaciones Geográficas



Project outputs
As part of our initiative to enhance access to the Relaciones Geográficas corpus, 
we have developed two online tools designed to facilitate the extraction and 
analysis of historical and geographical information.

1. Web Platform for the Relaciones Geográficas
The first tool is a comprehensive web-based platform that, for the first time, 
consolidates all available data related to the Relaciones Geográficas corpus.
It is intended for users who wish to explore the corpus without engaging in 
complex search procedures and who seek access to diverse forms of information, 
including:

• High-resolution images of the original manuscript folios
• Various published transcriptions of the documents
• Interactive maps displaying the location of all toponyms mentioned in 

each report
• Pictographic maps associated with the corpus

The platform is accessible at:
https://relacionesgeograficas.inah.gob.mx/

https://relacionesgeograficas.inah.gob.mx/






Relación Geográfica de Teozacoalco y Amoltepec













Geographical Text Analysis
The second tool, named GTA (Geographical Text Analysis), enables researchers to 
perform customized queries based on their specific interests. It allows for the 
extraction of significant words or phrases from the corpus and facilitates 
contextual analysis.

This tool supports research in areas such as:
• Geographical correlation of historical events
• Analysis of social, cultural, and historical data linked to geo-referenced 

placenames
• Reconstruction of historical territorial jurisdictions using spatial information 

from the documents
• Identification of interaction patterns among individuals, institutions, activities, 

and locations
• Searches are conducted by entering a keyword of interest and defining a 

proximity threshold, typically based on the maximum number of words 
between the keyword and its surrounding context.

Access the tool at:
https://gta.colonialatlas.com/v2/

https://gta.colonialatlas.com/v2/












El módulo query builder de la herramienta GTA

Interface of the tool for 

building complex queries 

(Query Builder), which 

allows combining search 

criteria using Boolean 

operators such as AND, 

OR, XOR, etc.



GitHub: https://github.com/patymurrieta/Digging-into-Early-Colonial-
Mexico/tree/master/DECM_Corpus/DECM_Machine_Annotated_Corpus

Repository

https://github.com/patymurrieta/Digging-into-Early-Colonial-Mexico/tree/master/DECM_Corpus/DECM_Machine_Annotated_Corpus
https://github.com/patymurrieta/Digging-into-Early-Colonial-Mexico/tree/master/DECM_Corpus/DECM_Machine_Annotated_Corpus


Analytical Capabilities
These tools enable the automatic identification and extraction of 
data, supporting quantitative and qualitative analysis. 

The types of information that can be retrieved include:

• Prominent public figures, clergy, government officials, and 
individuals in positions of power during the 16th century

• Infrastructure related to religious orders, hospitals, churches, 
and other institutions

• Geographic and demographic descriptions of each town 
mentioned in the texts

• Linguistic data concerning the languages spoken across different 
regions

• Trade and exchange relationships among the communities 
referenced in the corpus

• Festivities, customs, religious beliefs, and political organization 
of Indigenous populations



A system for automatic 
recognition of 3D 
archaeological models

2
The objective is to facilitate the dissemination of 
cultural heritage objects through the 
implementation of a search engine that operates 
using 3D object recognition algorithms.

The system resembles “Google,” but instead of 
using text for queries, it relies on 3D geometric 
information.



The Shaping Archaeology Group

T H E  S H A P I N G  A R C H A E O LO G Y  G R O U P
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Current challenge
N o  e a s y  a c c e s s  t o  d i g i t a l  3 D  m o d e l s

Digitization through photogrammetry 
and laser scanning has produced 
millions of digital models of cultural 
objects. 

Unfortunately, once these models are 
stored in a digital repository both 
researchers and the general public 
face serious obstacles in accessing 
these resources online. 

This is mainly due to the lack of 
appropriate query tools for retrieving 

3D information.. 
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Traditional query

Use of keywords that describe the objects 
being searched for, for example:

“retrieve all tripod bowls”

This method only works if the words used 
belong to the vocabulary recognized by a 
particular database, since it might recognize 
bowl but not cajete (a term more commonly 
used in Mesoamerican archaeology).

Another limiting factor is the language in 
which the descriptions have been written, as 
the same database might recognize the term 
cuenco (Spanish) but not the words bowl
(English) or terrine (French).

Therefore, this traditional query method is 
inadequate for general-purpose, multilingual 
searches focused on analyzing the shape of 
objects. 45



S O LU T I O N
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The solution is to develop a system that searches for objects within a 
3D model repository by analysing only their geometric features—
without relying on textual queries.

1. Query Input

The user provides a query model, which can be a point cloud 
or a surface mesh representing the shape of the object they 
wish to find in the database—for example, a vessel like the 
one shown in the figure.
This step replaces the need for textual input such as 
“retrieve all masks with prominent noses”



FR

Add a footer 47

2. Geometric Comparison
The system then compares the 
geometry of the query model 
against all 3D models stored in 
the repository.

The goal is to identify those 
models that resemble the query, 
regardless of whether the 
collection contains dozens, 
hundreds, or thousands of 
examples.



Shape descriptors

Reflexive symmetry 
(Kazhdan et al. 2002, 2004a, 2004b)

48

Distance measurements 
(Osada et al. 2001, 2002)

Harmonic functions
(Kazhdan and Funkhouser 2002; 
Kazhdan et al. 2003).



FR

R E S U LT
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Finally, the system 
displays the results on 
screen, sorted from 
most to least similar to 
the query model.



Query examples

Videos/MeshAnalizer_video/video1370116244.mp4






Software and sample data

 Software: DOI 10.5281/zenodo.7411318 (Mendoza-Montoya, 2023a).

 3D models sample DOI 10.5281/zenodo.7583649 (Mendoza-Montoya, 2023b).

https://doi.org/10.5281/zenodo.7411318
https://doi.org/10.5281/zenodo.7583649
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