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1. Machine Learning in GeoAI

Definition: Uses algorithms to learn patterns from geospatial data and make predictions.

Applications:
• Classification: Categorizing land cover types (e.g., forests, urban areas).
• Clustering: Grouping similar geographic features (e.g., identifying regions with similar climate).
• Prediction and Forecasting: Predicting future events like urban growth or environmental changes1.

2. Deep Learning in GeoAI

Definition: A subset of machine learning that uses neural networks to analyze complex geospatial data.

Applications:
• Image Analysis: Extracting information from satellite images, such as detecting buildings or roads.
• Object Detection: Identifying specific objects in images, like vehicles or vegetation.
• Change Detection: Monitoring changes in land use or environmental conditions over time2.

3. Computer Vision in GeoAI

Definition: Uses AI to interpret and process visual data from the real world.

Applications:
• Panoptic Segmentation: Dividing images into segments to identify different objects and their boundaries.
• Image Translation: Converting images from one form to another, such as enhancing resolution or converting night 

images to day images.
• Feature Extraction: Identifying and extracting specific features from images, like rooftops or water bodies

Could you explain me the differences between different types of  GEO AI ?
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https://www.esri.com/about/newsroom/arcnews/demystifying-geoai/
https://storymaps.arcgis.com/stories/e9a337fafc5d4ad79e3f5fa8c55a54c9
https://storymaps.arcgis.com/stories/e9a337fafc5d4ad79e3f5fa8c55a54c9


4. Natural Language Processing (NLP) in GeoAI

Definition: Analyzes and interprets human language data linked to geographic locations.

Applications:
• Geotagged Social Media Analysis: Analyzing social media posts to understand public sentiment or detect events.
• Text Classification: Categorizing text data based on geographic context, such as news articles about specific regions3.

5. Robotics and GeoAI

Definition: Integrates AI with robotics to perform tasks in geospatial contexts.

Applications:
• Autonomous Drones: Using drones for mapping, surveying, and monitoring large areas.
• Robotic Exploration: Deploying robots for environmental monitoring or disaster response4.

6. Pretrained Models in GeoAI

Definition: Using models that have been trained on large datasets to perform specific geospatial tasks.

Applications:
• Land Cover Classification: Automatically classifying land cover types using satellite imagery.
• Road Crack Detection: Identifying and analyzing road defects for maintenance1

Could you explain me the differences between different types of  GEO AI ?

Text by CoPilot

https://spyro-soft.com/blog/geospatial/gis-and-artificial-intelligence-what-is-geoai
https://www.mdpi.com/2220-9964/11/7/385
https://www.esri.com/about/newsroom/arcnews/demystifying-geoai/
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Deep Learning Models



How GEO AI deep learning models works?

1. Data Collection and Preparation

• Data Sources: GeoAI models use various geospatial data sources such as satellite imagery, aerial photos, LiDAR data, and GPS data.

• Preprocessing: This involves cleaning and transforming raw data into a format suitable for deep learning. Tasks include georeferencing, normalization, and augmentation.

2. Training Data Generation

• Labeling: Creating labeled datasets where each data point is annotated with the correct output. For example, labeling different land cover types in satellite images.

• Training Samples: Generating training samples from the labeled data to feed into the deep learning model.

3. Model Training

• Neural Networks: Using deep neural networks, such as Convolutional Neural Networks (CNNs), to learn patterns from the training data.

• Training Process: The model is trained by feeding it the training samples and adjusting its parameters to minimize the error between its predictions and the actual labels.

4. Model Validation and Testing

• Validation: Evaluating the model on a separate validation dataset to tune hyperparameters and prevent overfitting.

• Testing: Assessing the model’s performance on an unseen test dataset to ensure it generalizes well to new data.

5. Inference and Deployment

• Inference: Applying the trained model to new geospatial data to make predictions. For example, detecting buildings in new satellite images.

• Deployment: Integrating the model into a GIS system or other applications for real-time analysis and decision-making.

6. Applications of GeoAI Deep Learning Models

• Object Detection: Identifying and locating objects such as buildings, roads, and vehicles in geospatial data.

• Classification: Categorizing different land cover types, such as forests, urban areas, and water bodies.

• Change Detection: Monitoring changes in the environment over time, such as deforestation or urban expansion.

• Segmentation: Dividing an image into meaningful segments, like different agricultural fields or ecological zones. Text by CoPilot



https://livingatlas.arcgis.com/en/browse/?q=geoai#q=geoai&d=2


Deep Learning Model - DEMO

• Deep learning is used to perform automated damage assessment of homes after the devastating Woolsey 
fires of 2018 (https://en.wikipedia.org/wiki/Woolsey_Fire). This is a critical task in damage claim processing, 
and using deep learning can speed up the process and make it more efficient. With imagery that shows the 
damaged area, you create training samples and convert them to a format that can be used by a deep learning 
model. For the model to recognize what it's tasked with finding, you need to label which buildings are 
damaged, and which are not.
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Inference – Running the model
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Resultado del Modelo Esri
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Survey 123
Generative AI

Large Language Model (LLMs)



1. Survey123 Assistant

• Functionality: The Survey123 Assistant leverages LLMs to help users design and manage surveys more efficiently. It can 
provide suggestions, automate repetitive tasks, and improve the overall user experience.

• Capabilities:
• Auto-Translate: Automatically translates survey questions and responses into different languages, making surveys 

accessible to a broader audience.
• Smart Redaction and Annotation: Uses AI to redact sensitive information and annotate images or text within 

surveys1.

2. Image Analysis

• Object Detection: LLMs, combined with computer vision models, can analyze images uploaded in surveys to detect and 
classify objects. This is useful for tasks like identifying infrastructure damage or environmental changes.

• Smart Attributes: Automatically extracts and fills in attributes from images, reducing manual data entry1.

3. Natural Language Processing (NLP)

• Text Analysis: LLMs can analyze open-ended responses in surveys to extract key insights, categorize feedback, and 
identify trends.

• Sentiment Analysis: Evaluates the sentiment of textual responses to gauge public opinion or satisfaction levels1.

4. Integration with GIS

• Geospatial Context: LLMs can interpret and generate text that includes geospatial references, enhancing the ability to 
create narratives and reports based on survey data.

• Enhanced Querying: Users can ask natural language questions about their geospatial data, and the LLM can provide 
relevant answers or generate visualizations1

Survey123 from Esri integrates Large Language Models (LLMs) 

Text by CoPilot

https://www.esri.com/arcgis-blog/products/survey123/field-mobility/qa-for-introducing-genai-and-machine-learning-in-arcgis-survey123-webinar/
https://www.esri.com/arcgis-blog/products/survey123/field-mobility/qa-for-introducing-genai-and-machine-learning-in-arcgis-survey123-webinar/
https://www.esri.com/arcgis-blog/products/survey123/field-mobility/qa-for-introducing-genai-and-machine-learning-in-arcgis-survey123-webinar/
https://www.esri.com/arcgis-blog/products/survey123/field-mobility/qa-for-introducing-genai-and-machine-learning-in-arcgis-survey123-webinar/
https://www.esri.com/arcgis-blog/products/survey123/field-mobility/qa-for-introducing-genai-and-machine-learning-in-arcgis-survey123-webinar/
https://www.esri.com/arcgis-blog/products/survey123/field-mobility/qa-for-introducing-genai-and-machine-learning-in-arcgis-survey123-webinar/






















Preguntas ?

Aurelio.castro@upr.edu

casttito@gmtgis.com

787 501 6276
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