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A lot of hype and excitement about these terms, concepts, frameworks,
libraries, algorithms. How to get a handle on it all?

Frameworks such as Theron, CAFFE, and Tensorflow help us to distribute our 
algorithms to GPUs, CPUs
Libraries such as Tensorflow (has library and framework), CNTK, Keras, 
Detectron (Facebook) help us to code
Algorithms such as CNN are the actual numerical recipes
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These three overarching ”hot-topic” terms are linked – subsets of each other 
essentially. 

AI uses machine learning and even bigger workflows to answer actionable 
questions. A lot of the examples are non-spatial, but automated driving and 
spatial behaviors in video gaming are among the most powerful spatial 
applications.

Machine learning a subset of AI – these methods incorporate a broader range 
of prediction, dimension reduction, and clustering that may or may not use 
deep learning, e.g., random forests (for classification and regression, but not 
necessarily deep learning)

Deep learning a subset of machine learning – a group of specific 
methodologies using multi-layered neural networks, for more complex 
classification and PREDICTIVE DECISION MAKING (e.g., self-driving 
automobile, predictive accident probability, assessing not only the presence of 
trees but their potential susceptibility to disease)
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There are several use cases of Artificial Intelligence, several libraries or 
toolkits for enabling Machine Learning, and several algorithms or toolkits that 
implement Deep Learning. 

For example, the Microsoft Cognitive Toolkit (CNTK) is an open-source toolkit 
for commercial-grade distributed machine learning. It describes neural 
networks as a series of computational steps via a directed graph (e.g., deep 
neural networks (DNNs) at the forefront of AI efforts such as self-driving 
automobiles). CNTK allows the user to easily realize and combine popular 
model types such as feed-forward DNNs, convolutional neural networks 
(CNNs) and recurrent neural networks (RNNs/LSTMs). CNTK implements 
stochastic gradient descent (SGD, error backpropagation) learning with 
automatic differentiation and parallelization across multiple GPUs and servers.
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Classification in GIS = The process of deciding to which category an object should 
be assigned based on a training dataset

Use Case: Classify impervious surfaces to help effectively prepare for storm and 
flood events based on the latest high-resolution imagery

In ArcGIS: Maximum Likelihood Classification, Random Trees, Support Vector 
Machine

Clustering in GIS = The grouping of observations based on similarities of values or 
locations

Use Case: Given the nearly 50,000 reports of traffic between 5pm and 6pm in Los 
Angeles (from Traffic Alerts by Waze), where are traffic zones that can be used to 
elicit feedback from current drivers in the area? 

In ArcGIS: Spatially Constrained Multivariate Clustering, Multivariate Clustering, 
Density-based Clustering, Image Segmentation, Hot Spot Analysis, Cluster and Outlier 
Analysis, Space Time Pattern Mining 

Prediction in GIS = Using the known to estimate the unknown
Use Case: Accurately predict impacts of climate change on local temperature using 

global climate model data
In ArcGIS: Empirical Bayesian Kriging, Areal Interpolation, EBK Regression 

Prediction, Ordinary Least Squares Regression and Exploratory Regression, 
Geographically Weighted Regression
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Whether building an app or performing analysis, data wrangling encompasses 
80% of the process.  Finding, working with, and understanding the data 
becomes critical to the process and is the most time consuming.
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The power of analytics is being able to answer questions such as … 

Data Science in its simplest form is data-driven science, which uses scientific 
methods, tools and algorithms to solve complex problems. And then creating 
and delivering data-driven information products, to disseminate answers and 
knowledge across the organization.
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Most data science workflows can be broken down into 3 stages. 
The first is data prep – which includes sourcing your data, its format, storage –
local files, database, cloud stores, whether its streaming or batch data, 
whether its standard or big data, then you might have to transform the data, 
clean, validate, enrich… And visualize, explore and validate in the process.
And then you run your analysis, where colocation of data matters, doing 
feature engineering, then building and validating your model, exploring 
alternatives and then deploying into production.
The value of data science across the organization is seen when you share the 
findings, create information products that enable collaboration and integration.
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Pro is a complete Data Science Workstation. Excellent for GIS Analysts doing 
Data Science.

Another familiar Data Science experience is Python notebooks, which can 
drive analysis in the platform.
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Conclusion
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Microsoft's new AI for Earth initiative. Microsoft is investing 
$50M over 5 years to catalyze research, innovation and 
solutions to fight climate change and build climate
resilience globally, partnering with Esri along the way.
See also https://blogs.microsoft.com/on-the-
issues/2017/12/11/ai-for-earth-can-be-a-game-changer-
for-our-planet/
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Part of this is the provision of a Data Science Virtual Machine (DSVM) with 
pre-configured environments in the cloud for AI modeling, development, and 
deployment.
See also https://blogs.microsoft.com/on-the-issues/2017/12/11/ai-for-earth-
can-be-a-game-changer-for-our-planet/
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The applications at the intersection of AI and GIS are far-reaching, with 

significant potential to accelerate work on societally important topics. And we 

want to put these technologies in the hands of everyone, from governments to 

nature conservancies, from students to scientists, to help solve problems in 

ways we haven't even imagined yet.

That is why Microsoft has worked closely with ESRI to weave their 

respective technologies together into a new Azure Virtual Machine known as

the GeoAI Virtual Machine (VM). This new VM combines Microsoft’s current 

data science virtual machine complete with popular pre-installed data science 

software along with ESRI’s ArcGIS Pro software. Using easy-to-handle R and 

Python APIs, any organization can integrate powerful AI approaches with 

ESRI’s GIS engine in the cloud.

This product represents some compelling solutions that students and 

specialists alike can create at the rapidly evolving intersection of AI and GIS.
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To leverage this further there is a new grant program, primarily for universities 
and non-profits. These are grants primarily for cloud and AI *COMPUTING 
TIME*, combining the AI power of Microsoft with the geospatial analytics of 
Esri, along with technology trainings and inspiration from successful lighthouse 
projects. Applications must be in one of the 4 areas of the program for building
a sustainable future via AI within the program: Agriculture, Water, Biodiversity, 
Climate Change. Thus far, 112 grants in 27 countries, including 25 US states 
(https://www.geekwire.com/2018/microsoft-says-ai-finally-ready-broader-use-
help-solve-earths-environmental-woes)
Next deadline is July 9, 2018

Agriculture: To feed the world’s rapidly growing population, farmers must 
produce more food, on less arable land, and with lower environmental impact.
Water: In the next two decades, demand for fresh water—for human 
consumption, agriculture, and hygiene—is predicted to dramatically outpace 
supply.
Biodiversity: Species are going extinct at alarming rates, driving the decay of 
key ecosystem services like pollination that humans depend on.
Climate change: Extreme weather events, rising sea levels, higher global 
temperatures, and increased ocean acidity threaten human health, 
infrastructure, and the natural systems we rely on for life itself.
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A "story map" by one of the recipients of the AI for Earth grant program, from 
Claremont Graduate University (a doctoral student in Information Systems & 
Technology and his major adviser).
CasSAva is the starchy tuberous root of a tropical tree, which is a huge food 
staple in many tropical countries, especially in sub-Saharan Africa. Among 
many benefits it is drought-resistant,  grows well even in poor soils, is 
nutritious, and a major source of income for "smallholder producers," many of 
them women.
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And with this being World Oceans Month, a brief mention that The Nature 
Conservancy (TNC) is also working with AI for Earth program, specifically on:
- Evolving their Coastal Resilience and Natural Solution Toolkit projects on the 
Azure cloud by exploring AI capabilities to magnify conservation impacts and 
nature-based climate adaptation solutions. This includes enhancing the 
Mapping Ocean Wealth program’s understanding of nature-based coastal 
tourism, via AI and ArcGIS to assess the spatial distribution and extent of 
tourism on global reefs through live harvesting of crowd-sourced data.
- Enabling TNC to leverage the Data Science Virtual Machine as part of the 
Azure cloud architecture to support its geospatial expansion
- Enabling TNC to maximize the value of the Azure migration

20


