The Sentient Map

From Earth Observation to Enterprise Action with Google GeoAl
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The Past: Static Snapshots The Future: Dynamic Intelligence

Traditional GIS is a portrait of the past, limited by slow The world changes faster than our databases. We need a planetary
processing and manual updates. nervous system that understands dynamics in real-time.
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The Paradigm Shift in Planetary Analysis

Traditional GIS

The GeoAl Era
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Deep Sight / Macro

Aerial, Satellite, and
AlphaEarth Foundations

J The Brain: The Geospatial

Reasoning Agent
(Powered by Gemini)

Human Pulse / Meso

Places & Population
Dynamics Insights

Ground-Level / Micro

Roads & Street View
Insights




Macro

ALPHA EARTH: THE “VIRTUAL SATELLITE” FOUNDATION

/\,A \ Summarizes Earth's
\L/ Surface Dynamics

Fills in data gaps from clouds
or sensor limitations to
provide a continuous

“temporal pulse” of the planet.
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EE Foundation for Global Embeddings

Delivers 10-meter resolution, annual
embeddings (e.g., 64-dimensional) to power
downstream geospatial applications.

Synthesizes Multi-
—F Source Data

Fuses optical satellite
imagery, radar, and climate

simulations for comprehensive

macro-level analysis.
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What can you do with the AlphaEarth On-Demand Satellite Embeddings?

Multi-source Earth Observations

64-band Embedding Field
Aoo
Aol

47 A3

Date/Time

Annual embedding
-93.748°, 41.408"

Embeddings

Simllarity Search Change detection

Classification Regression

Tasks



The Data Foundation

MODALITY RESOLUTION FRESHNESS OPTIMAL USE CASE

Sentinel-2 10m Continuous MEICERIETE e e
and agricultural monitoring.

Airbus PNEO 30cm 0289025 oy R g Tespanelany
change detection.

Aerial (Google) % - 7-15cm 20002005 JEFIEEISORUIbaNtiacng

| and agricultural monitoring.
Street View Groundalavel CoORiAtOLE Asset-level condition

& Oblique

assessment & 3D context.
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Foundatlonal Layers for Geospatlal Al. Raw imagery is converted into semantic classes and physical elevation
models, creating a structured, multi-layered foundation critical for advanced Al analysis and interpretation.



The Paradigm Shift: Legacy vs. Foundation Models

Legacy Supervised Approach

Single-Task

Labeled Massive Manual
Satellite Photos Labeling Model
(~10K-1M)

e Requires massive labeled datasets
e Highly specific, brittle deployment
e Slow time-to-market

RS-Foundation Model Architecture

Zero/Few-Shot
Deployment

i

Querying

Unlabeled Imagery ~ X %[:
of

(>10M) RS-FM Core
Multi-Task

) ) Capability
e Pre-trained spatial context

e Zero-shot text-based queries
e Dramatically faster deployment

Natural Language



RS-VLMs can fundamentally change geospatial analysts workflows by
finding objects, events or scenes of interest across the Earth by just asking

Zero-shot open vocabulary image/scene Zero-shot open vocabulary object
retrieval of Earth imagery at planet scale (RS- detection on Earth imagery at planet scale
SigLip2) (RS-OwL-VIT)

A whake shaped bulding Acommaze

water treatment facility: 0.34

water treatment facility. 0.26
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Meso
Population Dynamics Insights:

Distilling the Regional Fingerprint
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. The Regional Fingerprint
Aggregated Q (Temporal Embedding)
Search Trends

By capturing where people are and what they care about—not just where the census says they live—we achieve

state-of-the-art performance across numerous health, socioeconomic, and environmental forecasting tasks.



commOd ity Tl'ader Regional Crop Yield Forecast
(Ag ricu |tu re) (vs. 5-yr Avg) Leverage AlphaEarth’s

60% continuous planetary
38.5%

view to predict regional
crop yields and

identify supply risks
early by analyzing
satellite imagery and
climate patterns.

AlphaEarth
(The Physical
Landscape)

-1.5%

RegionA RegionB ReglonC

Demand & Supply Chain oo
Indicators Utilize PDFM’s human
~—Search Trends (Demand) beh_aYim insights to
——Port Activity (Logistics) anticipate demand
shifts and optimize
supply chain logistics
by correlating
agrregated search
search trends and
4 5@“9%9“&,&‘&3&‘0‘}"@‘9“&)&‘&@@9‘”@ mOblllty data.



Micro

Roads Management Insights

[ Street View Insights

Proactive Flow

Al analyzes live telemetry to identify unusual
patterns and hard-braking events, removing the
need for expensive physical road sensors.

Automated Asset Audits

Tap into 280 Billion images across 110+ countries.
Extract actionable infrastructure health insights
from your desk, eliminating costly field surveys.



Road Management
Insights

A single, unified insight layer
built from billions of dynamic,
real-world geospatial signals.




Imagery Insights: Anatomy of an Insight

The Input The Processing The Output

Privacy-Safe 1P Imagery | Vertex Al Foundation Models . BigQuery Structured Analytics
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Imagery Insights bridges the gap between unstructured visual data and structured operational
databases, maintaining a strict, privacy-safe chain of custody.



Planetary Scale Zero-Shot Understanding Predictive Action

Driving faster, smarter, and more sustainable
spatial intelligence. Google GeoAl empowers
the enterprise to not just observe the Earth, but
to seamlessly predict and manage it.



