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Google Earth is no longer just a visualization tool – it now incorporates powerful AI 
capabilities (“Google Earth AI”) that can analyze geospatial data and even generate design 
scenarios. In parallel, many in the industry use Google Earth in conjunction with external AI 
tools to enhance traditional workflows. Below, we examine how each phase of 
construction benefits from (1) Google Earth AI’s built-in features and (2) Google Earth 
combined with external AI solutions. We cover use cases, workflows, technical 
approaches, benefits, limitations, and real examples for each phase. 
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1. Site Selection and Early-Stage Planning 
During site selection and early planning, project teams assess potential project locations 
and make high-level decisions on site feasibility. This phase involves evaluating factors like 
location suitability, accessibility, demographics, environmental conditions, and 
infrastructure. 

Using Google Earth AI for Site Selection and Planning 

Google Earth’s new AI-driven capabilities greatly accelerate early site exploration. 
Planners can leverage geospatial foundation models and a Generative Design tool within 
Google Earth to identify optimal sites and even auto-generate conceptual project layouts. 
For example, Google Earth AI can combine insights from population and environmental 
models with zoning data to suggest the best location for a development – without manually 
collating dozens of datasets[1]. Google Earth’s Professional Advanced edition provides a 
no-code “site study” workflow to find and evaluate potential project sites in minutes[2]. Key 
features include: 

• Natural-language queries for geospatial insight: The integrated Gemini AI agent in 
Earth allows users to “Ask Google Earth” questions about locations. For instance, a 
planner might ask, “Where in this city are there vacant lots over 5 acres outside 
flood zones but near high population density?” The AI will reason across imagery, 
population data, and environmental risk models to highlight suitable areas[3][4]. This 
geospatial reasoning agent can break down complex criteria and produce a holistic 
answer, avoiding the need to manually combine multiple maps[5]. 

• Automated generative site design: After choosing a site, Google Earth AI can 
generate preliminary building and site layouts based on user inputs. The tool 
considers zoning constraints, land use mix, green space requirements, parking 
needs, and sustainability goals to create multiple building massing options for the 
site[6]. Planners enter parameters (e.g. allowable heights, target floor area, 
required parking) and Earth’s AI produces design alternatives that meet those 
criteria. Each option comes with metrics evaluating its performance (e.g. floor area 
achieved, estimated cost, carbon impact, etc.)[2]. This allows rapid iteration on site 
concepts. 
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Google Earth’s generative design AI can instantly create and evaluate multiple building 
layout options for a chosen site. In this example, the tool generated 10 different design 
schemes (colored by use type) for a riverfront parcel, and calculated key metrics for each – 
such as gross floor area, profitability, and carbon emissions – enabling data-driven 
comparison of concepts[2]. 

• Data-rich early assessments: Google Earth AI integrates Google’s rich geospatial 
datasets directly into the planning workflow. Within the Earth interface, users can 
overlay unique data layers like land surface temperature or tree canopy coverage to 
understand environmental context[7]. They can also click on parcels to retrieve info 
like tax lot boundaries and zoning designations, which helps quickly check 
regulatory constraints[8]. All this occurs in one place, on Google’s “real-world 
canvas” of up-to-date satellite and 3D imagery[9]. 

Benefits: By using Earth’s built-in AI, site selection becomes faster and more holistic. 
Planners can quickly identify optimal project locations and ensure chosen sites align 
with demographic demand and environmental criteria[2]. The generative design feature lets 
teams evaluate early-stage feasibility on the fly, reducing the need for separate CAD 
sketches or site visits[9]. Because Google Earth AI taps into Google’s extensive data 
(imagery, parcels, solar potential, etc.), users save time finding and prepping data – the AI 
can surface insights automatically[1]. This leads to more informed decisions in the very 
earliest project phase. 

Limitations: Google Earth’s AI for site selection is new (as of 2024–2025) and was initially 
in pilot release[10][11]. Thus, its coverage and detail may be limited to certain regions or 
project types during rollout. The AI-generated site plans are conceptual; they emphasize 
zoning envelope and broad metrics, so an expert still must refine them into detailed 
designs. Additionally, while Earth AI can consider many factors, local nuances (e.g. soil 



 
 
 

© 2025 Volanti Displays – v.1 2025.11.02 www.digitalview.com  4 

stability, land ownership complexities) might escape a high-level model – human due 
diligence is still required. 

Using Google Earth + External AI Tools for Site Selection and Planning 

Before Google Earth had built-in AI, practitioners often combined Google Earth’s imagery 
and 3D data with external tools or manual analyses to choose sites. This “traditional” 
approach remains common, augmented now by third-party AI tools that interface with 
geospatial data. Key workflows include: 

• Visual site scouting with Earth: Project teams use Google Earth’s detailed satellite 
imagery and Street View to virtually tour candidate sites. For example, a developer 
might scan an area in Earth for vacant land or check proximity to highways and 
utilities. Google Earth’s 3D terrain and measuring tools help assess topography, 
elevations, and distances (e.g. measuring lot size or distance to nearest road)[12]. 
This forms an initial feasibility picture even before visiting the site in person. As one 
construction expert noted, “Google Earth’s user-friendly interface and detailed 
imagery make it an essential tool for an initial overview of the construction site.”[12]. 
By examining a site’s surroundings (neighboring land uses, access roads, etc.) in 
Earth, planners can filter down a list of potential locations. 

• Layering external data in GIS: Users often export site coordinates from Google 
Earth and analyze them in GIS or specialized software. For instance, one might 
overlay population heat maps, traffic data, or floodplain maps (from government 
sources) onto the Google Earth base imagery using a GIS platform. This external 
analysis can be aided by AI – e.g. a data scientist could run a machine learning 
model on demographic datasets to predict the best site for a retail store, then 
visualize those top sites in Google Earth for context. CARTO’s Site Selection AI is an 
example: it uses Google’s Gemini AI in an external platform to process population 
and mobility data and identify optimal locations for new facilities[13]. The results (e.g. 
recommended parcels) could then be viewed on a map or imported back into 
Google Earth as markers. While powerful, this approach requires stitching together 
multiple tools – Earth for visualization and separate AI/analytics for crunching data. 

• AI-assisted site analysis tools: A number of third-party applications help with 
early-stage site planning by integrating various datasets (some using Google Earth 
imagery or Maps API in the background). For example, TestFit is an AI-driven tool for 
rapid feasibility studies and unit mix generation. A planner inputs a site’s outline 
(which could be drawn from Google Earth) and parameters like zoning rules, and 
TestFit generates building layout options automatically[14]. It considers factors 
such as topography, parking requirements, and even flood zone data to produce 
viable schemes in seconds[14]. Another tool, Aino, focuses on site analysis: it 
gathers historic climate data, nearby transit, and other contextual info, turning raw 
data into “actionable maps” for architects[15]. These external AI tools complement 
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Google Earth by doing deep analysis or design generation, after which the results 
can be visualized in Earth or other 3D platforms. 

Benefits: Using Google Earth with external AI or data sources gives planners flexibility to 
incorporate custom criteria and domain-specific models. They can plug in proprietary 
data (market research, land price, etc.) that Google Earth’s built-in tools might not include. 
External site-selection AI agents (like those from CARTO or GIS platforms) can be very 
specialized – for example, tuned to find sites for a specific purpose (a warehouse vs. a cell 
tower vs. a retail store) using relevant datasets and algorithms[13]. The approach also 
allows leveraging the latest high-resolution imagery or GIS data layers beyond what’s in 
Earth by default. In practice, teams often appreciate the visual context of Google Earth 
combined with the analytical rigor of external models. 

Limitations: The traditional approach can be labor and data intensive. Analysts may 
spend significant time gathering data from various agencies, running separate analyses, 
and manually consolidating the results. Without an integrated AI, there’s a risk of data silos 
or inconsistencies when overlaying information from different sources. Furthermore, not 
all external tools sync seamlessly with Google Earth – one might have to manually 
import/export KML files or screenshots, which is less efficient than having insights natively 
in Earth. There is also a learning curve to using advanced GIS or AI software alongside 
Google Earth, whereas Google Earth AI aims for a no-code, in-app experience. Finally, 
external AI site recommendations still need to be cross-checked in the real world; purely 
algorithmic suggestions (especially if not using Google’s up-to-date data) may miss on-
the-ground realities like recent land use changes or community factors. 

Summary: Google Earth AI provides an integrated, rapid way to evaluate sites with AI 
guidance and Google’s data, whereas Google Earth + external tools offers more 
customization and specialized analysis at the cost of extra complexity. In practice, many 
teams will use a hybrid: starting with Earth AI to narrow options, then performing detailed 
analysis with external tools on the top candidates. 

2. Pre-Construction Feasibility and Risk Assessment 
Once a site is selected, the pre-construction phase involves detailed feasibility studies and 
risk assessments. This includes evaluating whether the project is viable financially and 
technically, and identifying potential risks (geotechnical hazards, environmental impacts, 
regulatory hurdles, etc.) that could derail the project. It’s about “de-risking” the project 
before committing full resources. 

Using Google Earth AI for Feasibility & Risk Assessment 

Google Earth AI extends its analysis into feasibility by evaluating a wide range of project 
metrics and risks using geospatial intelligence. Within the Earth platform, users can 
perform site assessments that consider economic, environmental, and regulatory factors 
together. For example, Earth’s generative design tool doesn’t just draw buildings – it also 
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computes dozens of feasibility metrics for each design, covering quality of life, financial 
returns, regulatory compliance, and sustainability outcomes[2]. Planners can immediately 
see indicators like estimated profit-on-cost, expected energy generation (for solar 
projects), or carbon emissions for a concept, helping determine if the project meets 
targets[2]. Some key AI-driven capabilities for risk and feasibility: 

• Multi-criteria feasibility scoring: Google Earth AI can ingest user-defined 
requirements (e.g. “project must yield at least 10% ROI and comply with zoning”) 
and assess the design options against these criteria. It uses Google’s datasets for 
computations – for instance, integrating with the Google Solar API to quickly 
estimate solar energy output and financial payback for a proposed roof solar 
installation[16]. By doing so, it flags whether a design is likely financially viable or if it 
falls short on sustainability benchmarks, all in the early planning stage. This helps 
developers avoid pursuing options that wouldn’t get funding or approval. 

• Built-in hazard and environmental risk data: One of the strengths of Earth AI is 
access to advanced environmental models. Google has developed AI models for 
flood forecasting, wildfire detection, weather “nowcasting”, and more[17]. Through 
Earth AI, some of these insights are available to users. For example, Earth AI can 
highlight flood-prone zones on the basemap (using flood model outputs) so that 
users see if their site is in a high-risk area. Google’s AlphaEarth risk model provides 
geospatial risk embeddings that improve prediction of various hazards; when this 
was applied to FEMA’s risk index in the U.S., it improved hazard prediction R² by 
~11% on average[18]. In practical terms, this means Earth AI could offer a more 
accurate picture of risk factors like flood or wildfire risk for a given location, 
compared to using static historical maps. A user might get alerts like “Site is in a 
100-year floodplain” or “Wildfire risk: Moderate (with nearby historical fire 
incidents)” without hunting for those maps themselves. 

• Scenario modeling with AI agents: Using the conversational agent in Earth, 
planners can explicitly ask about risks. For example: “What are the biggest 
construction risks for a 10-story building at this site?” The Earth AI agent could break 
this down: analyzing imagery for signs of geotechnical issues (like proximity to a cliff 
or waterbody), checking population data for community impact, referencing 
weather models for extreme wind or quake exposure, etc., then provide a 
synthesized answer. While still experimental, this kind of cross-domain reasoning is 
exactly what Earth AI’s Geospatial Reasoning Agent is designed for[3][5] – answering 
complex questions by orchestrating multiple models. It can fuse results from 
imagery analysis, population density, and environmental conditions to produce an 
“insight” rather than just raw data[19]. For instance, the agent might respond: “Flood 
risk is moderate (projected 1-in-50-year flood depth ~0.5m on site). Soil liquefaction 
risk low. However, population embeddings indicate this area lacks emergency 
services capacity, raising socioeconomic risk if an event occurs.” Such nuanced 
answers can greatly inform feasibility and risk planning. 
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Benefits: Google Earth AI enables a holistic feasibility analysis early on. By evaluating 
economic, environmental, and social metrics in one platform, it helps ensure that a project 
is not only buildable but also likely to be approved and sustainable. This reduces the 
chance of costly surprises later (for example, discovering a flood risk after design). The 
integration of cutting-edge risk models means teams get alerts for disaster-related risks 
(floods, fires, extreme weather) right in their planning tool, allowing them to design 
mitigations from the start[17][1]. Another benefit is speed: what used to require multiple 
consultants – a financial analyst, an environmental engineer, etc. – can be at least 
preliminarily checked by Earth’s AI in minutes. This frees experts to focus on solving the 
issues rather than finding them. Moreover, the ability to test “what-if” scenarios (different 
design variants or mitigation measures) in Earth and immediately see impact on key 
metrics fosters data-driven decision-making in early project phases. 

Limitations: While Earth AI covers many factors, it might not include all localized risks. For 
example, highly site-specific issues like underground contamination, historical artifacts on 
site, or local legal encumbrances would not surface via satellite analysis. Those still need 
traditional due diligence. The accuracy of AI predictions (e.g. flood extents, cost estimates) 
depends on model quality and available data; users should treat them as indicative, not 
guarantees. In regulated industries, an AI’s assessment won’t replace an official study – 
you may get a quick carbon emission estimate from Earth, but a detailed lifecycle analysis 
by an engineer is still required for permits. Another limitation is user input quality: Earth 
AI’s financial viability outputs are only as good as the assumptions provided (e.g. 
construction cost per sqft, rent per sqft). If a user inputs optimistic numbers, the AI’s 
conclusion on feasibility will mirror that optimism. Therefore, while Earth AI is a powerful 
advisor, human judgment is needed to validate and supplement its findings. 

Using Google Earth + External AI for Feasibility & Risk Assessment 

Traditional feasibility and risk assessments rely on a combination of engineering studies, 
environmental analysis, and financial modeling – tasks increasingly aided by AI outside the 
Google Earth environment. Google Earth (or Earth Engine) often serves as a data source 
and visualization layer in these workflows. Key approaches include: 

• Geospatial analysis in Earth Engine: Google Earth Engine (a cloud platform related 
to Earth) is widely used by researchers and engineers to analyze satellite imagery 
and geospatial datasets for risk assessment. For example, an environmental 
consultant might use Earth Engine to analyze historical satellite images of a site’s 
region to determine how often it has flooded or been drought-stricken. They can 
apply machine learning classification on a time series of images to detect patterns 
of water coverage or vegetation stress. This kind of analysis was traditionally 
separate from Google Earth’s front-end, done via scripting in Earth Engine or GIS 
software, with results then viewed in Google Earth for easy understanding. For 
instance, a team could produce a flood risk heatmap from Earth Engine (using 
rainfall data, topography, and land cover) and import that map as an overlay in 
Google Earth to communicate which parts of the site are vulnerable. This external-



 
 
 

© 2025 Volanti Displays – v.1 2025.11.02 www.digitalview.com  8 

AI workflow leverages the planetary-scale data and computing of Earth Engine for 
rigorous analysis[20][21]. 

• Specialized risk modeling tools: Various external tools simulate specific risks. For 
geotechnical feasibility, civil engineers might run a slope stability model (to see if 
there’s landslide risk on a hillside property) using terrain data extracted from Google 
Earth. For climate risk, tools like Jupiter Intelligence or Cloud to Street provide AI-
driven flood and weather risk forecasts for project sites; a planner might input the 
site’s coordinates and get back probabilistic forecasts of flooding or heat waves 
under climate change scenarios. These results inform design requirements (e.g. 
needing higher floor elevations). Another example is structural seismic risk: one 
could use USGS seismic hazard data (peak ground acceleration maps) in 
combination with AI that predicts building damage probabilities, to assess if a 
proposed building design can withstand local earthquake risk. Google Earth itself 
might then be used to visualize nearby faults or past quake epicenters for context, 
but the heavy analysis happens in external software. 

• Financial and cost estimation AI: Feasibility isn’t only about physical risk – 
financial viability is crucial. Traditionally, cost estimators use tools (and 
increasingly AI) to predict construction costs and schedule risks. For instance, an 
external AI might analyze a database of past projects to predict that Project X has a 
60% chance of budget overrun given its size and location. Google Earth enters 
indirectly: by providing location context (urban vs rural, terrain complexity) which 
the estimator factors in. Some new AI-driven estimating software can take site 
inputs (area, slope, building type) – which could be measured via Earth – and 
generate cost estimates automatically. These are then compared with pro forma 
revenue models to see if the project makes economic sense. While Google Earth 
doesn’t do the calculation, it’s used to retrieve site parameters (like site 
accessibility or need for earthwork volumes) that feed the external models. 
InBuild’s blog, for example, notes using drones and Google Earth imagery for 
thorough site analysis to identify cost factors early (soil conditions, 
topography)[22][23], which then inform more accurate cost estimates. 

• External AI for environmental compliance: In risk assessment, meeting 
environmental regulations is a key aspect. External AI services can scan satellite 
imagery for environmental features that might pose a regulatory issue. For example, 
an AI model could look at multi-spectral imagery to detect wetlands or endangered 
species habitats on or near the site. If wetlands are found, the project might face 
permits or mitigation requirements – a risk factor. Tools like Mapflow.ai offer 
imagery analysis for exactly this purpose: a solar farm developer used Mapflow’s AI 
to identify hedgerows and forests in the preliminary site analysis to flag 
environmental constraints early[24][25]. The identified features can then be loaded 
into Google Earth to visualize which parts of the site to avoid or protect. Similarly, AI 
could analyze Earth’s historical imagery to see if the site was previously industrial 
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(hence possibly contaminated) – something a manual look might catch if old 
facilities are visible in past imagery. 

Benefits: External AI and tools allow a deep dive into specific risk factors with high 
fidelity. For example, a hydrological model run by an expert can consider local drainage 
networks in detail, providing accuracy beyond a broad regional model. Teams can use the 
best-in-class tools for each aspect: Google Earth/Earth Engine for broad imagery 
analysis, specialized structural software for seismic, financial AI for cost, etc. This modular 
approach means each risk is assessed by the most suitable method. It also provides a 
second layer of validation – even if Google Earth AI gave a green light, an external analysis 
can confirm those findings, which is reassuring for stakeholders. Another advantage is that 
many external models are industry-validated or required by regulators. Using them can 
be necessary for compliance (e.g. a transportation model for traffic impact or an official 
floodplain map). External AI can incorporate proprietary or local data not available in 
Google Earth (for example, a local government’s drainage model), thus yielding more 
context-specific insights. Ultimately, the combination of Google Earth’s visualization with 
external AI analysis results often makes it easier to communicate risks to non-experts – 
one can show, say, a heatmap of ground settlement risk overlaid on the Google Earth view 
of the site, which is intuitive for stakeholders. 

Limitations: The downside of externalizing these analyses is workflow complexity and 
time. It requires collecting data from various agencies (e.g. FEMA flood maps, EPA 
environmental data), which can be time-consuming. Each external tool might have a 
different interface and data format, making integration challenging. There is also potential 
duplication of effort if Google Earth AI already provided some insight but needs to be 
redone in another tool to meet formal requirements. Cost is another factor – specialized 
risk software licenses or consultants can be expensive, whereas Google Earth’s built-in 
tools might be more cost-effective for preliminary analysis. Additionally, the outputs of 
different tools need to be synthesized manually by the project team; for example, one tool 
might say “flood risk high” and another “earthquake risk low” – it’s up to humans to 
compile these into an overall risk profile and decide if the project is a go. Without a unifying 
platform, important interdependencies between risks might be overlooked (Earth AI’s 
approach of combining domains tries to solve this). Finally, technical expertise is required 
to run many external simulations – not every team has a data scientist to run Python scripts 
in Earth Engine or an engineer to interpret InSAR satellite data for subsidence. Smaller 
firms may find Google Earth AI’s one-stop approach more accessible, whereas external AI 
usage might be confined to larger projects with specialized consultants. 

3. Architectural Design and Modeling 
In this phase, architects and engineers develop the design of the project – from conceptual 
massing to detailed models. It includes creating floor plans, 3D models, simulations (for 
sun, wind, energy), and refining the design to meet all requirements. Traditionally, this is 
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done in CAD/BIM software, but Google Earth (with its context imagery) and AI are 
increasingly influencing early design and modeling. 

Using Google Earth AI for Architectural Design & Modeling 

Google Earth’s generative design capabilities come into full play during conceptual 
architectural design. The Generate Building Designs feature in Google Earth uses AI to 
create building models that fit within the constraints of the site and program defined by the 
user[6]. This effectively gives architects a “co-pilot” for early-stage design exploration. Key 
aspects of using Earth AI here: 

• Automated massing and site layout generation: After the user outlines the site 
parcel (or parcels) in Earth and inputs development parameters, Google Earth AI 
can generate multiple 3D massing options. For example, the user might input 
zoning constraints (height limits, setbacks), target floor area or Floor-Area-Ratio 
(FAR), mix of uses (residential vs commercial), parking needs, and even 
sustainability features like green roofs[6][26]. With one click, Earth AI’s generative 
model outputs a set of building blocks on the site that meet those specs. The 
designs respect the parcel boundaries and any adjacent context (the AI knows the 
terrain and neighboring building heights from Earth’s data). This gives architects a 
starting point – a few feasible schemes to evaluate, rather than a blank site. It’s like 
having a super fast algorithmic designer sketch options that conform to code. The 
architect can then select a preferred option and refine it further. 

• Evaluation of design alternatives with metrics: Google Earth AI doesn’t stop at 
drawing shapes; it calculates metrics for each design to aid decision-making[2]. For 
instance, for each generated building scheme, Earth will compute total gross floor 
area, number of floors, open space percentage, estimated construction cost or 
profit (if provided baseline values), and even sustainability metrics like potential 
solar power output or expected operational carbon emissions[2][27]. In the example 
shown in Earth’s interface, three design options might be listed with metrics – 
Design 1: 1.41M sq ft, 10.7% profit on cost, 76 kTCO2 emissions; Design 2: 1.10M sq 
ft, 10.0% profit, 67 kTCO2; etc. – along with a “best overall” recommendation[28]. 
This allows the design team to quickly compare options not just on aesthetics or 
mass, but on quantifiable performance. If one scheme has a higher profit and lower 
emissions, that might be a more attractive starting point. In essence, Earth AI brings 
optimization into conceptual design – balancing different objectives and visualizing 
the trade-offs. 

• Contextual 3D visualization: All AI-generated designs are placed in the real-world 
context of Google Earth’s 3D map. This means an architect can see the new 
building in context – its shadows on neighboring properties, its visibility in the 
skyline, etc., using Earth’s photorealistic 3D mesh of the city[29][30]. This immediate 
context view is a huge advantage in early design. For example, the AI might propose 
a U-shaped arrangement of buildings on the site; by viewing it in Earth, the architect 
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notices it preserves a river view corridor which is a plus, or perhaps it casts a 
shadow on a nearby park which they need to address. Traditionally, architects 
would manually place massing models into Google Earth or similar for context 
review; now the AI does the heavy lifting and Earth provides the instant visual 
feedback. Earth also enables quick tweaks – an architect can adjust input 
parameters (say, increase desired residential area) and regenerate to see a new 
design, rather than redrawing from scratch. 

• Integration of sustainable design features: In modeling the design, Google Earth 
AI can incorporate certain sustainable strategies automatically. The tool allows 
selection of “sustainability strategies” (for instance, rainwater harvesting, solar 
panels coverage, green roofs) as part of the input[31][26]. The generated design will 
then reflect those: e.g., allocating roof space for solar installations or including 
green space percentages as required. Earth AI can evaluate these choices – for 
example, by using the Solar API integration to compute how much solar energy the 
roof arrays would generate annually on each design[16]. This helps architects model 
not just the building form, but also its performance characteristics early on. It 
essentially bakes climate-responsive design into the conceptual phase, guided by 
AI suggestions. 

Benefits: Google Earth AI in architectural design offers speed and breadth of exploration. 
It can produce in minutes what might take an architect days to model in SketchUp or Revit 
when testing various massing ideas. By generating multiple options, it encourages a 
broader exploration of the design space – the team can consider unconventional 
configurations they might not have thought of, some of which might reveal better 
outcomes (e.g. a courtyard layout that maximizes daylight). The quantitative feedback 
(areas, costs, emissions) at concept stage is invaluable – it grounds design discussions in 
data. For instance, if one design is much more profitable but slightly less aesthetically 
pleasing, the client might prefer it; or if one has far lower carbon emissions, that could 
sway the decision for a sustainability-driven project. Earth AI thus helps balance 
aesthetics, function, and performance from the get-go. Another benefit is improved 
collaboration and communication: non-architect stakeholders (clients, city officials) can 
easily understand the AI-generated 3D models in Google Earth’s context. They can be 
shared via Google Drive and viewed in a web browser, making it easy for all parties to 
visualize the proposal[32][33]. This streamlines getting feedback and ensures early buy-in or 
identification of concerns (for example, a city planner might see the model in Earth and flag 
a height concern immediately, rather than later in the process). Lastly, using Earth AI 
ensures regulatory compliance by design – since it respects input zoning and parking 
requirements, the early schemes are all within likely allowable envelopes[6]. This reduces 
the iteration needed to meet code. 

Limitations: The designs produced by Google Earth AI are conceptual massings and lack 
detailed architecture. They won’t include specific architectural style, facade designs, 
structural systems, or interior layouts. An architecture team must take the chosen concept 



 
 
 

© 2025 Volanti Displays – v.1 2025.11.02 www.digitalview.com  12 

into traditional design tools to add those layers of detail. The AI also might not fully capture 
qualitative aspects important to architects, like spatial experience or cultural context. For 
example, it won’t know that aligning a view of a historic church is a design goal unless that 
is somehow encoded in the criteria. Creative design is iterative and nuanced in ways AI 
can’t fully replicate – Earth’s suggestions might be efficient but architects could find them 
bland or generic. Additionally, the AI currently supports certain project types (like multi-
building site plans and solar farms); it might not handle very complex mixed-use 
skyscraper projects or highly irregular sites as well. If the site or program falls outside its 
training, results could be less useful. There’s also the matter of design ownership: 
architects may be cautious adopting AI-generated design without understanding the “why” 
behind certain forms – it’s important they review and refine to ensure the design meets the 
human vision and not just the numeric targets. In terms of workflow, integration with 
CAD/BIM is not automatic: one can download the AI-generated models (likely as KMZ or 
similar)[34] and then import to a CAD tool, but it’s another step. Finally, reliance on Earth’s 
data for context means if that data is outdated (e.g. a new building recently built next door 
not yet shown in 3D), the context visualization could mislead – always possible in rapidly 
changing cities. 

Using Google Earth + External AI Tools for Architectural Design & Modeling 

Outside the Google Earth ecosystem, there is a burgeoning field of AI-assisted design tools 
that architects use in tandem with Google Earth or other mapping resources. These tools 
range from generative design software to AI image generators, and they often complement 
the traditional CAD/BIM workflow. Here’s how they intertwine with Google Earth: 

• Generative design platforms (external): Even before Google Earth offered 
generative design, architects have been using standalone AI tools. One example is 
Hypar, a cloud-based generative design platform that allows architects and 
engineers to collaborate on design automation. Using Hypar, teams can generate 
things like floor plate layouts or building systems automatically, then bring them 
into their BIM models[35]. For instance, after getting a massing concept (maybe 
sketched out or from Earth), an architect could use Hypar to automatically lay out a 
structural grid or HVAC system for that massing. Hypar can integrate multiple 
disciplines in real-time – architects, structural engineers, etc., can plug in their 
requirements and the AI ensures everything fits together[36]. While Hypar doesn’t 
directly use Google Earth, it might use data exported from Earth (site boundary, 
context building heights) as input. TestFit, mentioned earlier, is another external 
tool specifically great for parking lot and unit layout generation on a given site. 
Architects might import a site from Google Earth into TestFit, run several apartment 
block layout iterations in TestFit, and then export the chosen scheme’s geometry to 
overlay back in Google Earth for a reality check with surroundings. This interplay 
allows detailed feasibility tweaking (like adjusting the number of units or parking 
spaces) with AI, beyond what Earth’s higher-level tool might do. 
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• AI image generation and visualization: For more aesthetic aspects of design, 
architects have experimented with AI image generators (like DALL-E or Midjourney) 
to create conceptual renderings. Google Earth can provide a base context image – 
for instance, an exported aerial view or street view of the site – and then an AI image 
tool can be prompted to “insert” the proposed building into that context 
photorealistically. There are tutorials showing how to take a Google Earth view of a 
site and use an AI to generate a concept sketch or a massing insertion with realistic 
materials (some YouTube resources cover “Google Earth + Photoshop Site 
Analysis” or using Stable Diffusion to envision buildings in context). While not 
mainstream yet, this approach can quickly create compelling visuals: e.g., an 
architect might grab a street-level view of the empty lot from Google Street View, 
then use an AI image model to paint a plausible building facade on it for a client 
presentation. Essentially, Google Earth provides the canvas and real backdrop, and 
external AI provides the imagined design details. 

• Simulation and analysis via AI: Another facet of design modeling is running 
simulations (for daylight, energy, wind). External AI-enhanced simulation tools are 
speeding up these analyses. For example, Autodesk’s Spacemaker (now part of 
Autodesk Forma) uses AI to help optimize site layouts for factors like daylight and 
wind comfort – one could import a site’s 3D context (which might originate from 
Google Earth data or open city models) into Spacemaker, and then test different 
building forms to see which gets better sunlight or less wind tunneling. The tool 
uses AI to guide the design towards optimal solutions. Similarly, energy modeling 
software like Cove.Tool incorporates automation to generate and evaluate 
hundreds of design options for energy efficiency. An architect might export a 
massing from Google Earth AI, import it into Cove.Tool, and let it explore tweaks 
(window-to-wall ratios, orientation changes) to improve performance, then take 
those recommendations back to the design. These processes are iterative and rely 
on moving data between Google Earth (for context and initial concept) and 
specialized AI tools (for refinement). 

• Collaborative design in BIM with AI checks: As the design progresses to detailed 
modeling in BIM (e.g. Revit or ArchiCAD), external AI plugins can check the model 
against certain criteria. For example, UpCodes AI can review a BIM model for 
building code compliance – ensuring door widths, corridor lengths, etc., meet code. 
While this is not directly related to Google Earth, it’s part of the broader AI usage in 
design. If an issue is found (say, not enough egress staircases by code), the design 
might be revised and then updated visualizations produced (maybe exported and 
viewed on Google Earth for stakeholders if it affects exterior massing). Another 
example is using AI to optimize structural design – e.g., AI algorithms that suggest 
where to remove material in a truss for weight savings. These are behind-the-
scenes in engineering software but contribute to the final design that might later be 
placed back in the Google Earth context for final visualization or client approval. 
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Benefits: External AI tools offer granular control and specialization that complements 
Google Earth’s broad-strokes approach. Architects can achieve a higher level of detail – for 
instance, generating complete floor plans or unit layouts (with actual room 
configurations) using AI, which Earth AI doesn’t do. These tools can save time on tedious 
tasks (like TestFit auto-counting parking stalls or Hypar auto-routing ducts) so architects 
spend more time on creative decisions. The integration of these AI outputs with Google 
Earth’s context means architects still benefit from Earth’s strength – a real-world reference 
– while using the best design software for the job. The result is often a more thoroughly 
optimized and validated design. By the time a design is finalized, various AIs might have 
checked it: for structural efficiency, for code compliance, for environmental performance. 
This leads to higher quality outcomes with fewer errors or oversights. Also, external tools 
often integrate with industry-standard formats, making it easier to carry AI-generated 
elements into the actual construction documents. For example, TestFit’s layout can be 
imported into Revit to become an actual BIM model, whereas an Earth AI massing would 
need to be recreated or heavily edited in BIM. In summary, external AI is great for fine-
tuning the design and ensuring it holds up under all analyses, while Google Earth provides 
the big picture and context synergy. 

Limitations: The use of multiple tools can introduce coordination challenges. Moving 
data between Google Earth and various AI/BIM tools may require conversions that lead to 
loss of fidelity (e.g., a building volume might lose some precision when moved via a simple 
KML export/import). There’s also the risk of version control issues – if an architect is 
tweaking a design in an external tool and someone else is looking at a previous version in 
Google Earth, miscommunications can occur. Relying on numerous AI tools can also 
become expensive (many are subscription-based or require cloud credits). For small firms, 
the learning curve to master several new AI platforms is non-trivial. Another consideration 
is that external generative design tools might not account for all real-world constraints; for 
instance, TestFit might lay out an efficient parking lot, but it won’t know about a heritage 
tree on site unless that data is input. Google Earth images might show that tree, so an 
architect using just TestFit could miss it – highlighting the continued need to cross-verify AI 
outputs with site reality as shown in Earth. Additionally, external AIs may produce 
solutions that are too optimized in one dimension and neglect intangibles (the classic “the 
design meets all metrics but feels soulless” issue). Balancing human design intent with AI 
suggestions requires careful curation by the architect. Finally, heavy dependence on 
external AI might fragment the workflow – the team has to keep track of outputs from Earth, 
from each AI tool, and integrate them, which can be complex. Google Earth AI aims to unify 
some of this, so using many separate tools might reduce that benefit of a one-stop 
platform. 

4. Regulatory Compliance and Environmental Assessment 
Before construction begins, projects must navigate regulatory approvals (zoning, permits, 
environmental impact assessments). This phase focuses on ensuring the design complies 
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with all building codes, zoning laws, and environmental regulations, and that any 
environmental impacts are identified and mitigated. 

Using Google Earth AI for Regulatory Compliance & Environmental 
Assessment 

Google Earth’s platform now includes data and AI features that significantly aid in checking 
compliance and assessing environmental factors. In the Professional Advanced version of 
Google Earth, users have direct access to several authoritative datasets that are crucial 
for compliance checks[37]. Here’s how Earth AI supports this phase: 

• Zoning and land use compliance: Google Earth has integrated parcel data, 
including tax lot boundaries and zoning information, for many areas[8]. A planner 
can click on a parcel in Earth and immediately see its zoning designation (e.g. 
commercial vs residential, allowable FAR, etc.). This is immensely helpful – instead 
of digging through city zoning maps or text PDFs, the information is geo-linked in 
Earth. For example, if your project spans multiple parcels, Earth can show each 
parcel’s zoning so you know if a rezoning is needed or if your design must be 
adapted parcel by parcel. Earth AI also uses this info in its generative design, as 
noted earlier, so designs are pre-aligned with zoning. Additionally, Earth can display 
land use layers (like existing building footprints, land cover types) to ensure the 
project’s use is compatible with its surroundings. In terms of compliance, this helps 
answer questions like: Is the project type allowed here? Does it exceed height or 
density limits? early on. By catching potential zoning conflicts in the planning tool, 
teams can adjust or seek variances proactively. 

• Environmental data layers and AI insights: Environmental assessment often 
requires understanding the site’s ecology, climate, and any protected features. 
Google Earth AI provides unique data layers such as tree canopy coverage, land 
surface temperature, air quality indicators, and water bodies[7][38]. For example, 
Earth has a tree canopy layer for cities which can show how much shade/greenery 
is in the area – useful for compliance with ordinances on tree preservation or for 
calculating urban heat island mitigation needs. Earth AI can combine these layers 
with population data to help plan for issues like extreme heat[7] (e.g., an 
environmental assessment might need to address how the project impacts local 
heat – Earth’s data can highlight that the site is in a heat-prone zone with low 
canopy, suggesting mitigation measures). Moreover, Earth AI’s foundation models 
for environment can flag hazards or sensitive areas: if the site is near a wetland or a 
floodplain, Earth AI might mark that on the map. Google has extensive satellite-
derived datasets (like wetlands maps, conservation areas, historical imagery of 
rivers) and some of these can be surfaced via Earth Engine integration. For instance, 
Earth AI might answer a query like “Show me any protected environmental zones 
within 1 mile of this site” by drawing from its knowledge base of national parks, 
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endangered species ranges, etc. Ensuring a project doesn’t inadvertently encroach 
on such areas is a key compliance step. 

• Impact metrics and scenario testing: Earth AI can assist in quantifying 
environmental impacts of the design. As mentioned, it can estimate things like 
operational carbon emissions for a building design[39]. It also integrates 
transportation data – e.g., Google’s data on traffic and transportation networks – 
which can be used to gauge how a new development might affect traffic or 
emissions. For example, Earth AI provides access to transportation and building 
emissions data sets[37]. A user can assess, within Earth, the impact of adding X 
parking spaces or a new road connection by looking at traffic density maps or 
emissions baselines. Suppose a city requires an environmental impact report on 
traffic: Earth’s built-in data might show current traffic counts on nearby roads (from 
Google Maps data) to help establish baseline, and the AI could help estimate added 
trips. Additionally, Earth’s Solar API integration helps comply with renewable energy 
requirements – e.g. some jurisdictions require new commercial buildings to 
evaluate solar feasibility or include solar panels. Earth AI directly evaluates solar 
potential on the building’s rooftop and parking lots[16], fulfilling that analysis quickly. 
In a similar vein, if a city has a green building mandate (like greenhouse gas 
reduction targets), Earth AI’s sustainability metrics (like kT CO2 estimates, or 
energy use) can show if the design is on track or if further mitigation (e.g. better 
insulation, on-site renewables) is needed to comply. 

• Documentation and reporting: Google Earth projects can serve as a visual 
appendix to compliance documents. With Earth, users can create map 
presentations highlighting how the project meets regulatory criteria – for example, 
placemarks showing buffer distances (like a 100-foot stream buffer), or polygons 
showing reforestation areas for mitigation. These can be shared or even published, 
providing transparency. Earth’s time-slider can also be used for environmental 
assessment by showing before-and-after imagery: for instance, including 
historical imagery from 10 years ago to demonstrate environmental trends (such as 
how much forest was on-site historically). While this isn’t “AI”, it’s a feature of Earth 
that’s very useful in environmental reporting – showing that the site was already 
cleared land, for example, can ease concerns about habitat destruction. 

Benefits: Google Earth AI streamlines the path to compliance by making relevant data 
and analyses readily available. It reduces the chance of overlooking a regulation – e.g., 
inadvertently designing a building that violates a height restriction – because Earth flags 
these constraints upfront. By having zoning, parcel, and environmental layers in one place, 
interdisciplinary teams (architects, planners, environmental consultants) can work off the 
same source of truth and catch conflicts early. This can prevent costly redesigns that often 
occur when a late review finds a compliance issue. For environmental assessment, Earth 
AI provides a broader context: evaluators can see the site in relation to the surrounding 
environment (waterways, green spaces, neighborhoods) easily and run high-level analyses 
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(like how the microclimate might change). The integration of AI models like flood forecasts 
or wildfire detection lends an extra layer of foresight to compliance – for instance, even if 
not legally required, knowing a site’s flood risk 50 years out can inform more resilient 
design that will meet future regulations or insurer requirements. Overall, Earth AI helps 
teams address regulatory and environmental questions within the design 
environment, making compliance a more natural part of the design process rather than a 
separate hurdle. It also aids in communication with regulators: showing interactive Earth 
views with data can make a stronger case than static PDFs, potentially smoothing 
approvals. 

Limitations: While Google Earth compiles a lot of data, it may not include every specific 
local regulation or the most up-to-date code interpretations. Zoning info in Earth could be 
generalized or outdated if a city has recently changed its zoning map and it’s not updated 
yet. So, one should double-check with official sources. Earth AI’s environmental models 
(like flood or pollution models) are often at a broad scale; detailed local environmental 
impact analysis (e.g. a wildlife field survey or a traffic microsimulation) will still be needed 
for formal EIA documents. Regulators typically require certified studies – using Earth AI’s 
output can inform those studies but might not replace them. Another limitation is that 
compliance often involves not just where and what, but how construction is done (e.g. 
erosion control during construction, or noise/vibration limits). Earth AI doesn’t cover 
construction-phase environmental management – those plans must come from engineers. 
Similarly, building code compliance (things like structural safety, fire code) is not 
something Earth checks – that happens in detailed design with other tools. Earth AI 
focuses on site-scale and planning-scale compliance (zoning, broad enviro factors), so 
teams must ensure that once the project moves to detailed design, all the fine-grained 
code issues are addressed (fire exits, ADA accessibility, etc.), often via external software or 
manual review. Finally, reliance on Google Earth’s data raises questions for official use: 
some jurisdictions might not accept analysis unless it’s from specific approved sources. 
For example, using Google’s tree canopy data might be great for internal planning, but an 
official environmental report might require using government-sourced tree survey data or 
doing a site survey. Thus, Earth AI is a powerful assistant, but professionals must decide 
which outputs can be used in official compliance documents and which are for internal 
guidance only. 

Using Google Earth + External AI for Compliance & Environmental 
Assessment 

The traditional process for regulatory and environmental compliance involves numerous 
external tools, datasets, and often human expertise that goes beyond what Google Earth 
alone offers. However, Google Earth is frequently used as a visualization or data source in 
these workflows. Here’s how external tools come into play alongside Google Earth: 

• GIS and government data for regulatory checks: City planning departments often 
provide GIS files (shapefiles, etc.) for zoning, land use, historic districts, flood 
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zones, etc. Professionals load these into GIS software (like ArcGIS or QGIS) to 
perform compliance checks. For instance, one might buffer a wetland area by the 
required 100 feet to see if the project encroaches, or overlay a map of noise 
contours around an airport to see if the site is affected by sound regulations. These 
GIS analyses can be augmented by AI: for example, using a natural language 
processing tool to parse zoning ordinance texts and extract rules (some startups 
use AI to simplify understanding of zoning codes). The results of such analysis are 
often visualized on a map that can be exported to Google Earth for the team’s 
understanding. Example: A planner could use QGIS with a plugin to fetch Google 
satellite imagery as a base, overlay parcel and zoning boundaries, and use a rule-
based engine to color parcels by whether the proposed project use is permitted or 
conditional. This might not be a fancy AI, but it’s an automated compliance check. If 
using AI, one might feed the zoning description and project details into a language 
model to ask, “Is a 10-story residential building allowed on parcel X under zone 
code C-2?” The AI would interpret the text and answer, though such uses are 
experimental. 

• Environmental Impact Assessment (EIA) tools and AI: EIAs often require 
specialized studies (traffic, air quality, wildlife). External simulation tools are 
standard here. For traffic, software like PTV Vissim or TransCAD might be used to 
simulate added traffic from the project. The input (existing traffic volumes, road 
network) might partially come from Google Maps data or local counts. AI can help 
by predicting traffic growth or optimizing signal timing in the simulation. Similarly, 
for air quality, models like CAL3QHC use project traffic data to estimate pollution – 
now AI is being used to speed up these complex atmospheric models. Once these 
studies produce results (like “project will increase PM2.5 concentration by X” or 
“intersection Level of Service will degrade to C”), the data can be visualized in 
Google Earth to communicate impact zones (e.g., a heatmap of noise increase in 
the neighborhood). Example: Some consultancies use AI to process satellite 
images to detect changes in land cover or water quality downstream of a site (to 
attribute potential impacts). They could use Earth Engine to analyze turbidity in a 
river via satellite both before and after a development. For compliance, this helps 
ensure projects plan proper runoff controls. After running such analysis, an image 
showing the river with color-coded turbidity levels might be loaded into Google 
Earth for the report. 

• Permit process management with AI: An emerging area is using AI to navigate the 
complex permit processes. Large projects might require dozens of permits (building 
permit, environmental permit, utilities, etc.). Some firms are training AI on past 
permit applications to identify common approval hurdles or to auto-fill permit 
forms. While Google Earth isn’t directly part of that, it might provide some data 
points (like coordinates, site maps) needed in forms. For instance, an AI might auto-
generate the project’s vicinity map or location description using Google Earth 
imagery for inclusion in the permit application. Also, AI chatbots are being used by 



 
 
 

© 2025 Volanti Displays – v.1 2025.11.02 www.digitalview.com  19 

cities to answer questions from developers – e.g., one could query a city’s AI 
assistant “What are the environmental study requirements for a site at 123 Main 
St.?” and it might respond based on coded regulations. These external AI systems 
draw on the city’s regulations and data, with Google Earth used by the applicant to 
confirm site specifics (like which watershed the site is in, by looking at Earth’s 
terrain/water data). 

• Verification through remote sensing: After an environmental plan is set (say the 
project promises to not affect more than 1 acre of wetland), agencies or 
stakeholders might use external remote sensing AI to verify compliance. For 
example, conservation groups can use satellite imagery and AI change detection to 
monitor whether construction actually stays within permitted boundaries (a kind of 
watchdog role). They might literally take Google Earth or other satellite updates and 
use an algorithm to detect if protected trees were removed or if sediment runoff is 
visible. This isn’t part of the project team’s process, but it shows how external AI is 
employed in the broader compliance ecosystem, with Google Earth’s imagery often 
being the reference. A company like SpaceKnow or Up42 could be employed to 
monitor a construction site via satellite for any unauthorized changes or 
environmental violations (SpaceKnow mentions using satellite analytics to beware 
of signs of encroachment to secured land[40], which is analogous to ensuring a 
project doesn’t sprawl beyond its allowed area). 

Benefits: External tools and AI allow for detailed, domain-specific compliance checks 
that Google Earth’s general platform may not cover. They are often the “official” way to do 
things – e.g., a noise model that complies with regulatory methodology, or a traffic study 
format the city expects. AI can reduce the time and cost of these studies (for instance, 
using computer vision to count traffic in videos instead of manual counts, or using 
predictive models to estimate wildlife presence). The combination of these thorough 
analyses with Google Earth’s visualization yields powerful communication: teams can 
present not just dry numbers but geospatial illustrations of impact. For regulators and the 
public, seeing an impact mapped on Google Earth (which they recognize) can make the 
findings more accessible and credible. External AI can also help in mitigation design – for 
example, if an AI finds that a planned building will cause wind issues at street level, 
architects can design a mitigation (add trees or a screen) and show it in Google Earth for 
context. Essentially, external tools provide the granular evidence needed to satisfy all 
parties that the project will comply and any adverse impacts are minimized. 

Limitations: The external compliance workflow can be very siloed – each specialist might 
work in their own software, and it can be challenging to integrate everything. There’s often 
a lot of back-and-forth: one study might recommend a change that sends the design back 
to revision, which then requires re-running other studies. If not managed well, this prolongs 
timelines. AI tools need quality data; if local data is scarce, AI might give unreliable outputs 
(for example, using a general traffic model in a city with unusual traffic patterns could 
misestimate impacts). There’s also the need for human oversight – regulatory compliance 
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is ultimately a legal matter, and human experts (lawyers, code officials) have to interpret 
whether the project truly complies. AI might miss subtle legal definitions or unofficial 
policies that humans know. Additionally, some regulators may distrust or not accept AI-
generated analysis (preferring traditional methods) – this can limit how much AI 
streamlining can actually be used in official submissions. Finally, the use of different data 
sources between external studies and Google Earth can cause discrepancies. For 
instance, a floodplain boundary from a government source might not line up exactly with 
what Earth’s flood model shows – the team needs to stick with the official one for 
compliance. Aligning all these sources and ensuring consistency is a task in itself. 

5. Construction Execution, Monitoring, and Safety 
This phase covers the actual building of the project. Key concerns here are tracking 
construction progress, ensuring on-site safety, managing logistics, and responding to any 
issues that arise during construction. Traditionally, this involves site supervisors, 
inspections, schedule management (Gantt charts), and safety protocols. Now, satellite 
and AI technologies are also being applied to monitor construction sites from above and 
improve safety. 

Using Google Earth AI for Construction Monitoring & Safety 

During active construction, Google Earth AI can provide a macro-level monitoring 
capability, especially for large or remote projects. While Google Earth isn’t a real-time 
drone feed, its AI models and satellite imagery can still contribute in several ways: 

• Satellite change detection: Google Earth AI’s imagery analysis models are adept 
at detecting changes and objects in satellite imagery[41]. For construction 
monitoring, the AI can compare recent satellite images with older ones to identify 
changes on site: new structures, ground disturbance, material stockpiles, etc. If 
high-frequency satellite imagery (e.g. from Planet or Maxar) is available, Earth AI 
could flag these changes soon after they occur. For example, an Earth AI query 
could be, “Highlight any new earthworks or foundation laid in the past month on my 
site.” The vision model, with open-vocabulary detection, might detect features like 
“excavation pit” or “concrete foundation” and outline them[41]. This can help 
project managers see if construction is proceeding in the areas expected. It’s 
particularly useful for very large sites (like a highway project spanning miles) or sites 
that are hard to access frequently – the satellite view provides an overarching 
progress snapshot. Google Earth Engine has been used in research to detect urban 
development changes; integrated into Earth AI, this could manifest as automated 
alerts when new structures appear or when the site’s appearance changes beyond 
a threshold. 

• Safety incident awareness via environmental alerts: Construction safety can be 
affected by environmental events (floods, storms, fires). Google Earth AI’s hazard 
models (flood forecasts, wildfire detection) can serve as an early warning system 
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for sites. For instance, if Earth AI’s wildfire model detects a new fire within, say, 20 
km of a construction site, it could alert the team to take precautions or possibly halt 
work if air quality drops or evacuation is needed[17]. Similarly, Earth AI’s weather 
prediction capabilities (like high-resolution nowcasting) could warn of impending 
severe rainfall or heatwaves[17]. Having these alerts integrated in the same platform 
the project team uses for site maps is convenient – it ensures such critical 
information isn’t missed. Essentially, Google Earth AI can function as a safety 
lookout for external hazards, complementing on-site weather monitors. For 
example, Google’s flood forecasting could give several days’ notice of a flood risk, 
enabling the construction team to secure materials and equipment in advance[42]. 

• Logistics and route monitoring: Construction often involves transport of materials 
and equipment. Google Earth AI, with its traffic and mobility data, could help 
optimize and monitor these logistics. For example, if heavy machinery needs to be 
moved, Earth (via Google Maps data) can show current road conditions or any road 
closures on the route. Moreover, Earth’s Gemini AI could be asked for supply chain 
insights (the CARTO article hinted at Earth AI being used for supply chain 
planning[43]). During execution, this might translate to better timing of deliveries or 
rerouting trucks to avoid congestion, improving safety by reducing idle trucks near 
the site. While this is more of a Maps feature than Earth per se, having it in Earth 
could link directly to the project’s geospatial context. 

• High-level safety compliance mapping: Earth can also be used to map out safety 
perimeters or no-go zones around the site. Though not an AI feature, one can use 
Earth’s tools to draw buffers (e.g., a 250-meter buffer around an explosive 
demolition area) and share with the team so everyone knows the danger zone. If 
integrated with AI, one could envision Earth AI using computer vision on satellite or 
aerial images to check if those safety zones are being respected. For instance, if 
satellite imagery shows unauthorized activity or structures within what should be a 
kept-clear zone (like someone built a temporary shack under a crane’s swing 
radius), the AI might detect that pattern anomaly. Admittedly, this is speculative – 
Earth AI isn’t explicitly known to do that yet – but it’s a possible application of 
anomaly detection. 

Benefits: Using Earth AI during construction provides a “big-picture” overview that 
ground teams might lose sight of. It’s like having an eye in the sky that can see the whole 
site at once – useful for very large projects or linear projects (roads, pipelines). This can 
help in progress verification: confirming that major milestones (e.g., foundation 
complete, roof installed) are visible from space can corroborate the reports from site, 
adding confidence to stakeholders or investors who might not be on site. The hazard alerts 
from Earth AI improve safety by proactively managing external risks – this can protect 
workers and equipment, and also avoid project delays by responding faster to events. 
Additionally, Earth AI’s ability to answer questions in natural language can be helpful for 
managers who might ask, “Has the adjacent river’s course changed or encroached due to 
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our construction?” The AI could analyze the imagery and respond, assisting with 
environmental compliance during construction (like ensuring sediment control is 
effective). Another benefit is cost: monitoring via satellite can reduce the need for some 
site visits, or complement sparse visits, which is valuable for remote projects. Google 
Earth is also accessible to all team members, so even off-site stakeholders (like a 
financing partner) could be granted access to a project’s Earth file to independently see 
progress from satellite imagery – building trust through transparency. 

Limitations: The timeliness and resolution of Google Earth imagery is a limiting factor. 
Satellite images might be updated weekly or monthly, not daily (unless custom imagery is 
procured). Rapid changes or short-term issues (an unsafe scaffold that was there for 3 
days) would likely be missed by satellites. Drones and site cameras are far more granular 
for on-the-ground safety and progress issues. Earth AI’s detection capabilities also are 
limited by image resolution – small details (like a single worker or a small trench) won’t be 
detectable. So it’s not suitable for monitoring compliance with fine safety rules (e.g., 
whether workers are wearing hard hats or if a trench is properly shored). Those require on-
site inspections or close-range cameras. Earth AI in this phase is best for macro 
monitoring, not detailed QA/QC or safety enforcement. Another issue is that construction 
sites are dynamic and often messy – AI might misidentify things in satellite images (e.g., 
confuse a stack of materials for a building, or dust on a site for water). Interpreting a 
construction site from above is tricky, so the AI might raise false alarms or miss subtle 
progress. Also, Google Earth imagery might lag – if a project finishes construction, the 
satellite view might still show it half-built for some time, which can confuse external 
observers relying on Earth. For real-time project management, teams will still lean on 
project management software, site BIM models, and ground-based data; Earth AI is 
supplementary. Finally, there could be security concerns – some contractors might not 
want frequent satellite images of their site due to proprietary or security reasons. Google 
Earth doesn’t provide on-demand new images (unless using Earth Engine with paid 
imagery), so it’s mostly using existing image streams. This is fine generally, but in sensitive 
projects, using publicly available satellite data as a primary monitoring means might be 
restricted. 

Using Google Earth + External AI for Construction Monitoring & Safety 

In current practice, a lot of construction monitoring and safety assurance comes from 
external tools, many of which leverage AI. These can be roughly divided into two 
categories: on-site imaging (drones, cameras) with AI, and satellite analytics by 
specialized providers. Google Earth often serves as a backdrop to contextualize these 
findings, but the heavy lifting is done externally. Here’s how: 

• Drone and 360° camera monitoring with AI: Drones have become common on 
construction sites for progress photography and surveying. AI is applied to this 
imagery to track progress automatically. For example, DroneDeploy has an AI-
based Progress Tracking solution that processes drone photos and 360° camera 
captures to quantify how much work has been completed, in near real-time[44][45]. 
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Similarly, OpenSpace.ai uses 360° video walked through the site; its AI maps these 
to the project plans and can tell what percentage of each area is finished. These 
systems produce visual reports (often a site map overlayed with color-coding of 
completed vs remaining work). A project manager might take those outputs and 
overlay them in Google Earth or Google Maps for a high-level dashboard – especially 
if managing multiple project sites. AI Clearing, another platform, integrates drone 
data and project schedules to produce an interactive map of progress and 
quantities[46][47]. They mention cut-and-fill volume monitoring and design 
compliance checks via cross-section analysis[48], all derived from drone LiDAR or 
photogrammetry and analyzed by AI. The results (like a cut/fill heatmap) could be 
exported and viewed in Google Earth for external sharing. On the safety side, there 
are AI solutions like Holobuilder or SmartVid.io that analyze site photos for safety 
hazards (e.g., identifying if workers are missing PPE or if there are trip hazards). 
These are more internal tools, but if a safety manager wanted, they could geotag 
where on the site these issues occur and perhaps map them on Google Earth for a 
safety review meeting – showing where frequent issues pop up spatially. 

• Satellite-based construction analytics services: A number of geospatial 
companies offer monitoring of construction or infrastructure via satellites plus AI. 
We saw SpaceKnow’s Construction Progress Monitoring, which uses both high-
resolution optical images and radar images to track progress regularly[49][50]. They 
highlight using Planet SkySat imagery for detailed views and Sentinel-1 radar for 
all-weather detection of changes[51][50]. The AI can measure the growth of structures 
(e.g., footprint or roof area changes over time) and detect activity levels. These 
services typically provide a dashboard or reports. They may integrate with GIS, and 
one could import their shapefiles or results into Google Earth if needed. Another 
example: EarthCam (primarily cameras) has a product where AI stitches time-lapse 
and live imagery and can compare to 4D BIM models for progress – often used for 
marketing but also progress verification. For satellites specifically, Up42 platform 
allows users to build custom AI workflows on imagery – a user could create a chain 
to, say, detect new roads or building changes on a site from a series of images. 
Up42 cites that satellite imagery offers frequent, consistent data collection over 
large areas, enabling automated monitoring to complement ground reports[20][21]. 
They note benefits like wide-area coverage (one image can cover an entire project 
and more) and historical time series for trend analysis[21]. This is especially useful 
for linear projects (railways, pipelines) or multiple sites at once (e.g., monitoring all 
your solar farm constructions simultaneously from space). The output from these AI 
analyses can often be exported – for example, a shape delineating the extent of 
construction as of a certain date – which can then be viewed in Google Earth for an 
intuitive understanding. 

• Schedule and risk AI: Apart from visual monitoring, there are AI tools that focus on 
schedule and risk during construction. They analyze project schedules and data to 
predict delays or cost overruns (using machine learning on past project data). Some 
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integrate with IoT sensors (like concrete cure sensors, weather feeds, etc.). While 
these aren’t geospatial, they might be combined with geospatial visualization for 
site managers overseeing multiple projects. For instance, a project exec might have 
a Google Earth map of all ongoing projects with a red/yellow/green indicator (from 
an AI that flags which projects are at risk of delay based on current progress data). 
This gives a high-level spatial portfolio view. It’s not a common out-of-the-box use 
of Google Earth, but it’s feasible as a custom dashboard. 

Benefits: External AI tools excel at the detailed, real-time monitoring that Google Earth 
cannot provide. Drones and site cameras capture detail down to centimeters, and AI can 
process thousands of images much faster than humans, delivering insights like “Level 5 
slab is 80% poured” or “X cubic meters of earth moved today.” This helps keep the project 
on schedule by identifying slippages or issues early. It also frees up engineers from manual 
tracking duties (e.g., counting materials or percent complete from reports). On safety, AI 
can continuously watch for issues (some sites have CCTV analyzed by AI to detect if a 
worker enters a restricted zone or if heavy machinery is too close to personnel). These 
immediate, on-site AI interventions can prevent accidents – something satellite-based or 
high-level views cannot do. Combining these detailed tools with Google Earth’s overview 
can be useful for executive communication: the folks on site use the detailed tools, while 
executives or clients might receive a periodic Google Earth snapshot annotated with 
progress highlights – easier to digest. Satellite monitoring services are beneficial for 
remote oversight and benchmarking. They allow stakeholders to verify progress 
independently and even compare progress across different projects (e.g., see that Project 
A’s building is already topped out while Project B’s foundation hasn’t started – visible from 
satellite). This can drive accountability when direct access is limited (such as during 
COVID-19 travel restrictions, satellites were used to monitor sites remotely). Also, 
satellites with AI can catch issues that local teams might not report – e.g., unauthorized 
clearing outside the site boundary (a compliance issue) could be spotted from above. 
Radar satellites can even monitor ground deformation (important for safety in large 
infrastructure projects – noticing subsidence early to prevent failures)[52]. 

Limitations: External tools can generate data overload. A drone might produce hundreds 
of images daily and AI will flag dozens of observations – the team needs processes to act 
on that info. There’s also a cost: hiring drone services or subscribing to satellite imagery 
isn’t cheap, so not all projects can afford high-frequency monitoring beyond what’s 
necessary. Sometimes the AI interpretations are wrong (e.g., identifying a shadow as wet 
concrete) – human verification is still needed, which can erode the time savings. From a 
Google Earth perspective, integrating outputs from these systems into Earth is not always 
straightforward. One might need to manually overlay images or import KMLs; there’s no 
native sync between, say, DroneDeploy and Google Earth. So using Earth as a common 
visualizer requires some effort and may not update in real-time. For safety, while AI can 
flag issues, it doesn’t solve them – you still need a safety officer to intervene. And many 
safety aspects (like proper tool use, or workers’ physical well-being) are beyond AI’s 
scope. Cultural challenges exist too: construction crews might be wary of “surveillance” 
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by AI, whether from drones or satellites, which can affect morale or lead to pushback 
(unions have raised concerns about constant monitoring). Ensuring that these 
technologies are used ethically and with transparency is important. Lastly, reliance on 
high-tech tools can sometimes shift focus from basic project management principles – 
technology should complement, not replace, solid communication and management on 
site. If a project manager starts trusting an AI dashboard over talking to the site 
superintendent, nuances might be lost. So, a balance is needed. 

6. Quality Assurance and Progress Tracking 
Quality Assurance (QA) in construction ensures the project is built to specifications and 
quality standards, while progress tracking measures how the project advances against 
schedule and plans. This overlaps somewhat with monitoring, but here we focus on 
verifying work quality and completeness – making sure what’s built matches the design 
and is done correctly, and documenting progress for stakeholders. 

Using Google Earth AI for Quality Assurance & Progress Tracking 

At the QA and high-level progress tracking stage, Google Earth AI can be used to compare 
the planned project model with the actual outcome as seen from above, and to keep 
stakeholders updated on the big picture of progress. Key applications include: 

• Planned vs. actual visual comparison: If a project’s design (or at least its massing) 
is loaded into Google Earth – for instance, via a KMZ model of the building – Earth’s 
imagery can be used to compare against it as construction progresses. Google 
Earth AI could aid this by highlighting deviations. For example, if the design model 
indicates a building should have a footprint of a certain shape and the latest 
satellite image shows the constructed footprint, an AI might detect if there’s a 
mismatch (perhaps an wing of the building wasn’t constructed or there’s an extra 
structure not in the original plan). This kind of check ensures major elements align 
with plans. It’s akin to a simplified version of what some construction tech does by 
comparing as-built point clouds to BIM models, but here using Earth’s less detailed 
data. Earth AI’s open-vocabulary object detection might even identify specific 
features: “find all cranes” or “find all foundation slabs” on the image[41]. If the plan 
expected 5 buildings and the AI finds only 4 built, that’s a red flag to investigate. 

• Automated progress metrics from imagery: While Earth images are not frequent, 
each time a new image is available, Earth AI could quantify progress visible. For 
example, on a simple site like a solar farm, an AI might count how many solar 
panels are installed versus empty racking – giving a percentage complete. Google’s 
own open data efforts like the Open Buildings dataset used AI to detect building 
footprints from imagery[53]; similar techniques could detect the presence of new 
buildings on a site over time. If the project is to build 100 identical homes, the AI 
could count how many foundations vs roofs are in place in each image. Progress 
tracking in Earth thus becomes a series of snapshots but with quantitative analysis. 
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Up42 noted that dense time series of satellite images enable automated 
construction monitoring to do more with fewer people[54] – Earth AI could 
leverage that concept by crunching multi-date imagery through its models to 
provide an automated timeline of progress (e.g., “by March, building structure 
topped out; by June, roofing completed” inferred from imagery). 

• Stakeholder updates and storytelling: Google Earth’s presentation tools allow 
creation of shareable project tours – combining maps, text, and images. AI can 
assist by generating narrative from data. For instance, Earth AI could be asked, 
“Summarize the construction progress visible as of today.” It might respond with 
something like, “Satellite imagery indicates that the main building’s exterior is 
complete and parking areas are paved; landscaping is not yet visible.” While 
hypothetical, such an AI-generated summary could be directly embedded in a 
Google Earth project as a description, making it easy to create progress reports for 
stakeholders. Additionally, Earth’s historical imagery slider can function as a time-
lapse of major milestones, which can be a quality assurance tool (e.g., confirming 
that a retention pond was built at the right stage). Earth AI doesn’t create the 
imagery, but it could annotate time-lapse images with notes on what changed, 
automating the narrative of progress. 

• Issue flagging: On quality, Earth AI could potentially flag issues visible from above – 
though few quality issues are discernible in satellite imagery except gross ones (like 
if a building is significantly misaligned from where it should be, or if something that 
should have been removed wasn’t). One example might be checking if temporary 
construction elements have been removed upon project completion. Let’s say the 
site had a temporary access road or a worker camp that should be taken out and 
restored to green space after construction – a final satellite image could be 
analyzed by AI to see if that area is now green (as per plan) or if temporary 
structures remain. This provides a QA check on site restoration commitments. 
Another example: for linear infrastructure, AI could scan the corridor to ensure all 
intended elements exist (e.g., all planned power line towers are present and spaced 
correctly). 

Benefits: Using Google Earth with AI for QA/progress provides a big-picture validation 
that complements detailed on-site QA inspections. It ensures that no major element is 
overlooked – sometimes teams get so focused on details that a large omission (like 
forgetting to build a minor planned structure) might slip through; a satellite view would 
catch that discrepancy. It’s also very useful for communicating progress to external 
stakeholders in a visual, accessible way. Many project owners or clients aren’t experts in 
reading Gantt charts, but they understand visuals – seeing the site from above with AI 
annotations like “Building A completed, Building B foundation in progress” is powerful. It 
adds credibility as well: progress documented via independent satellite imagery can back 
up what the contractor reports, reducing potential disputes. From a quality standpoint, an 
external view can sometimes reveal issues like environmental disturbances outside the 
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permitted area, or large-scale uniformity (if one part of a large roof is different color, maybe 
a different material was used – could hint at a QA issue visible as a color anomaly). Earth’s 
ability to aggregate data (like showing all project sites on one globe) also helps companies 
do program-level QA – for example, a retail chain building 50 stores could use Earth to 
verify each site’s status and ensure they’re all built where they should be. AI could sort 
through those 50 locations and highlight which ones have completed buildings vs empty 
lots, automating a multi-site progress report. 

Limitations: The resolution and frequency limitations are again the main constraints. 
Many quality issues (wrong materials, small defects) are invisible from satellite. Even 
progress that happens indoors (e.g., interior fit-out) or under roofs won’t show up. So 
Earth-based progress tracking inevitably lags and is more approximate than ground truth. 
It’s best for structural/outdoor progress only. Additionally, cloud cover or seasonal 
differences can make it hard to compare images – AI might mistake a shadow for 
something incomplete, etc. QA from satellite is only going to catch relatively large, 
surface-level discrepancies. Also, Earth AI lacks integration with project management 
software – linking what’s seen from above to specific schedule tasks is not straightforward 
without manual correlation. Therefore, it won’t replace tools like Primavera or Procore’s 
built-in tracking; it’s more of a supplement or a verification tool. Another limitation is 
latency – if something is behind schedule, by the time it’s evident in satellite imagery, 
weeks might have passed. For active schedule management, that’s too slow; on-site data 
is needed. In terms of stakeholder updates, not everyone is comfortable extracting 
meaning from satellite images, so while Earth provides a great visual, some stakeholders 
might still prefer a simple report. The AI summaries could help but would have to be quite 
accurate to be trusted. Finally, for quality assurance, reliance on imagery can give a false 
sense of security – just because everything looks fine from above doesn’t mean there 
aren’t issues (like concrete quality problems, plumbing errors, etc.). So traditional QA/QC 
processes (inspections, tests) cannot be replaced by any Earth observation. It’s a 
complementary high-level check, not a comprehensive QA solution. 

Using Google Earth + External AI for QA & Progress Tracking 

External tools for QA and detailed progress tracking are some of the most advanced in 
construction tech, as mentioned earlier. While we covered real-time monitoring in phase 5, 
here we focus on comparing as-built vs as-designed and ensuring quality: 

• BIM vs reality comparison: Many projects now use reality capture (laser scanning 
or photogrammetry) to produce point clouds of the as-built structure at various 
stages. AI is employed to compare these point clouds to the BIM model to find 
discrepancies. For example, a platform like Reconstruct or DigiBuild might overlay a 
point cloud onto the design and highlight areas where the construction deviates 
(e.g., a beam installed at the wrong elevation). Those discrepancies often are 
visualized in 3D, but one could also imagine exporting critical deviation locations to 
Google Earth if spatially significant (though usually this is more local than Earth’s 
scope). Still, for site-level QA, these tools are key – they ensure the building meets 
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design specs. They don’t directly involve Google Earth, except maybe to mark 
locations of major deviations for an overall site view if needed. 

• Quality issue tracking apps: There are software like Procore, PlanGrid, etc., where 
teams log punch list items or non-conformance reports with geotags (like “paint 
peeling here” or “concrete crack at gridline X”). Some leverage AI to prioritize or 
categorize these issues (e.g., grouping similar issues or predicting which are most 
critical). If these issues are georeferenced, they could be plotted on a map of the 
building/site. A construction manager might export them to Google Earth to see if 
there are clusters of issues in one area (indicating maybe a subcontractor problem). 
However, it’s more common to see that in 2D plans, not Earth. Nonetheless, Earth 
could be used for an external presentation of major quality concerns – e.g., showing 
that all issues are within one wing of the building (highlight that wing on an Earth 
image). 

• Portfolio-level progress dashboards: Large organizations build dashboards that 
pull data from multiple projects. For instance, Tribe AI mentions using computer 
vision and site imagery to turn it into actionable intelligence identifying 
construction progress, feeding into overarching project controls[55]. These data 
might be summarized in a map view for an executive. Google Earth can be that map 
interface, showing all project locations with progress percentages or flags. If an AI 
predicts certain projects will slip, those could be color-coded on the Earth map. 
This is especially useful for owners with many concurrent builds (like a chain store 
rollout or an infrastructure program with sites all over). Earth gives a one-glance 
view of nationwide progress, while the AI behind the scenes crunches each site’s 
data to update the status. 

• Post-construction evaluation using AI: Once construction is done, there’s usually 
a commissioning phase and a post-project evaluation. AI can assist in analyzing 
whether the delivered project meets the promised specs (did we achieve the 
sustainability targets? Is the building performance as predicted?). This crosses into 
asset management (next phase), but in terms of QA, AI might analyze sensor data or 
energy usage data to ensure quality of systems. Geospatially, Google Earth might 
not feature heavily there, except to log any post-construction modifications or to 
update the asset’s representation in maps. 

Benefits: External AI-driven QA ensures the final product matches the plan and that any 
deviations are caught and corrected early. This prevents costly rework or failures down the 
line (e.g., catching a misaligned structural element before it becomes a serious problem). 
Automated progress tracking via external tools provides a source of truth that’s more 
objective than just relying on self-reported progress – this can improve trust and reduce 
disputes with owners about how complete the project is (some contracts now tie 
payments to verifiable progress metrics). Incorporating these into a Google Earth or map 
view for higher management means easier oversight and the ability to drill down by clicking 



 
 
 

© 2025 Volanti Displays – v.1 2025.11.02 www.digitalview.com  29 

on a site of interest and seeing detailed reports. It merges the high-level and low-level 
views. Also, external tools often produce auditable records (e.g., dated photos with AI-
identified status) which are useful for QA documentation and certification. If issues arise 
later, one can go back and see if it was captured during construction. 

Limitations: Many external QA processes with AI are still emerging and may not be fully 
trusted. Construction is one-off by nature (each project is a prototype), so AI algorithms 
that work well on one site might need re-tuning for another. There’s sometimes resistance 
from site personnel to adopt new tech for QA, perceiving it as extra work or oversight. Data 
integration is a challenge: linking AI findings to the master schedule or to the cost system 
can be complex (there’s progress in that area, but not plug-and-play). For Google Earth 
integration specifically, it’s often custom – few out-of-box tools feed into Google Earth 
directly, so someone has to manually maintain that Earth dashboard. If not kept updated, 
it loses usefulness. Additionally, these tools generate a lot of data; interpreting it requires 
experienced project controllers – AI might highlight that something is 5% behind schedule, 
but deciding how to recover that is a human task. QA issues flagged by AI still require 
human judgment to fix (AI won’t tell you how to fix a mis-poured column, just that it 
deviates). And if the team becomes too reliant on these systems, there’s a slight risk of 
complacency in on-site vigilance (e.g., “the drone didn’t flag it so everything must be fine” 
– whereas maybe something invisible to the drone is wrong). Therefore, these AI tools are 
assistants, not replacements for site supervision and professional judgment. 

7. Post-Construction Evaluation and Asset Management 
After construction, the focus shifts to operating, maintaining, and evaluating the 
constructed facility over its lifecycle. Owners and facility managers assess whether the 
project outcomes meet expectations, plan maintenance, and manage the asset (building 
or infrastructure) in the long term. Geospatial tools and AI play an increasing role in 
monitoring assets (think “smart city” or digital twins). 

Using Google Earth AI for Post-Construction Evaluation & Asset Management 

Google Earth AI extends its utility into the operational phase by helping owners visualize 
and analyze their assets in a broader context and by leveraging AI for large-scale pattern 
detection related to asset performance and environment. Key uses include: 

• Asset mapping and inventory: For organizations with many assets (buildings, 
roads, pipelines), Google Earth is an intuitive platform to keep an inventory map. 
With Earth AI, users can ask questions about these assets on the map. For example, 
a facilities manager could have all company properties pinned on Google Earth. 
Using the Gemini-powered geospatial agent, they might query, “Which of our 
distribution centers are in areas that saw population growth in the last 5 years?” The 
AI could cross-reference population dynamics foundation models and highlight 
those facilities[56][57]. This is more strategic, but it informs asset management 
decisions like where to expand or upgrade facilities. Google’s Population 
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Dynamics Foundation Model (PDFM) provides embeddings that can improve 
forecasting of needs[58]; Earth AI can use such models to give insight on how an 
asset’s usage might change due to external trends (e.g. urban growth causing more 
traffic near a facility). 

• Infrastructure monitoring via imagery: Google Earth AI’s models can detect 
certain conditions of assets from imagery. A prime example is road infrastructure: 
Google’s AI in Street View imagery can identify road signs and their condition[59][60]. 
They partnered with Blyncsy and Bentley to use Street View + AI to flag road 
maintenance issues like faded or damaged signs and road surface problems[61]. 
While Street View is not exactly Google Earth (it’s integrated though), the concept is 
a geospatial AI application for asset management. One could imagine importing 
those AI findings into Google Earth for a highway network – showing all the locations 
of signs that need replacement as pins on the map for maintenance crews. 
Additionally, satellite imagery analysis can detect roof conditions of buildings (e.g., 
water ponding on a flat roof might be visible as reflective patches, vegetation growth 
on a roof might show as green pixels – an AI could learn those patterns and alert 
managers that a roof needs inspection). Similarly, Earth AI’s remote sensing 
foundation model could be asked to find “cracks in pavement” or “vegetation 
encroachment on power lines” in imagery[41]. Those tasks are in the realm of AI 
vision, though high-res imagery is needed. If available, Earth AI can serve as the 
interface where an asset manager asks a question and the system uses the 
appropriate model to analyze (for instance, analyzing the latest aerial image of a 
railway to see if any section is obstructed by debris). 

• Environmental impact monitoring: Post-construction, owners might need to 
monitor the actual environmental impacts of the asset, as part of compliance or 
corporate responsibility. Google Earth Engine and Earth AI can help track metrics 
like changes in surrounding land cover, urban heat, or traffic patterns attributable to 
the new development. For example, if a new mall was built, Earth AI could look at 
before/after imagery to see if there’s a loss of green cover in the area (and perhaps 
suggest planting to compensate). Or use thermal imagery to detect any heat island 
effect from new parking lots, providing data to plan mitigations (like adding shade 
structures). Because Earth AI can combine multi-domain data, a city could ask it, 
“How did the new highway affect nearby noise levels and housing development?” – 
it might use traffic data (maybe from Google Maps speeds), imagery of housing 
starts, and population models to give an answer. This helps evaluate if the project 
met its intended benefits or had side effects. 

• Foundation for digital twins: Many asset managers are moving toward digital twin 
systems – detailed 3D/semantic models of their assets linked with real-time data. 
Google Earth’s 3D and geospatial context can be a lightweight twin for city-scale 
visualization. Earth AI’s reasoning agent could allow interactive queries on this twin. 
For example, a facilities director might virtually “fly” to a factory in Google Earth and 
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ask, “When was the roof last replaced and what’s its condition now?” If integrated, 
Earth AI could retrieve maintenance records (from a database) and analyze the 
latest imagery of the roof for issues, then respond with something like, “The roof 
was replaced in 2015; current imagery shows discoloration and possible ponding on 
the northwest section, indicating potential maintenance needed.” This sort of Q&A 
is speculative but within the vision of combining structured data and visual AI 
analysis – Earth AI is headed toward being an “agentic GIS” that can synthesize data 
to answer practical questions[62][19]. 

Benefits: Google Earth AI provides a unified geographic perspective for asset 
management. It helps asset owners see the context around their assets – which is crucial 
because an asset’s performance and value is often influenced by external factors (like 
accessibility, climate, community changes). Earth AI’s ability to fuse data means an asset 
manager can make more informed decisions: for instance, understanding that one facility 
is in a fast-growing area (so maybe invest in expansion) while another is in a flood-prone 
zone (so invest in resilience)[63][1]. The convenience of natural language querying can 
democratize the analysis – instead of needing a GIS specialist to produce a report, a 
manager could directly ask Earth AI and get insights. On the maintenance side, using 
Google’s massive imagery resources (satellite and street) with AI means monitoring can be 
done at scale and remotely. An example outcome: a city managing thousands of miles of 
road can prioritize repairs by letting AI analyze Street View citywide for potholes or faded 
markings, then visualize those results on a Google Earth map to plan maintenance crews. 
This was essentially what the Blyncsy/Google pilot achieved for roads[61] – moving from 
reactive to proactive maintenance by finding issues before they’re reported. Similarly for 
buildings, an owner with, say, 100 stores could get a map of which roofs likely need 
inspection, thanks to AI analyzing imagery of each. This proactive approach can save 
money by addressing small issues before they grow (fixing a small leak before it becomes a 
big roof failure). Google Earth AI also facilitates knowledge retention: years after 
construction, important info like original design capacity, environmental commitments, 
etc., can be layered in the Earth project for that asset, so new managers can quickly get up 
to speed by exploring the Earth view rather than digging through paper archives. 

Limitations: Many of these uses are emerging and rely on data that may not always be up-
to-date. Google Earth’s imagery updates vary – some rural assets might not get new high-
res images for years, which limits the ability to monitor change. Also, identifying asset 
conditions from imagery has limits; certain infrastructure issues (internal corrosion in a 
pipeline, structural cracks in a bridge underside, HVAC performance) aren’t visible from 
above. Specialized inspection (using drones, sensors, IoT) is needed for those, and Google 
Earth AI wouldn’t capture it unless that data is integrated. The AI might also produce false 
positives/negatives in condition assessment – e.g., misidentifying a shadow on a roof as 
water damage or missing a subtle sign of distress. So human inspection remains the gold 
standard for critical assets. Privacy and security are considerations too: some asset data 
(like exact conditions or vulnerabilities) is sensitive; putting it on a widely accessible 
platform like Google Earth might be a risk unless properly secured. In queries, Earth AI 
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might have limits in data integration – if certain maintenance data isn’t in its connected 
database, it won’t answer comprehensively. There’s also a dependency on Google’s 
provided models: if something important to the asset isn’t covered by their foundation 
models (say, very specific equipment or local environmental factor), then Earth AI might 
not help with that. Organizations might still need custom AI solutions for very specific 
asset monitoring tasks that Earth AI doesn’t handle. Finally, in terms of evaluation, Earth AI 
can help see macro trends (like did this new transit line spur development?), but 
attributing cause and effect can be complex – AI might highlight correlated changes but 
human analysts need to interpret whether outcomes are due to the project or other 
factors. 

Using Google Earth + External AI for Asset Management 

In practice, asset management at scale often involves specialized systems and AI, with 
Google Earth or Maps serving as one of many tools to visualize or organize information. 
Some examples: 

• Predictive maintenance AI: Many infrastructure operators use AI to predict when 
an asset will need maintenance or replacement, based on sensor data, usage, and 
environment. For instance, power companies use AI on satellite imagery (and 
sometimes drone LiDAR) to identify vegetation encroaching on power lines, 
predicting where cuts are needed to prevent outages. Google Earth might be used 
to visualize those spans that need tree trimming, but the heavy analysis could be 
done by a tool like Intel Geospatial or Vegetation Management software using AI. 
Similarly, railway companies use InSAR from satellites to monitor slight ground 
shifts along tracks (as mentioned by Cambridge research[52]) – the AI processes 
radar data to detect mm-level movements that could indicate issues. Such results 
could be mapped in Google Earth for the maintenance team (e.g., flagging a 
segment of track that’s settling). But these require external data (radar satellites, 
etc.) and specialized processing. 

• Smart city and IoT integration: Cities deploying IoT sensors (traffic counters, air 
quality sensors, smart meters) often use AI to analyze that data in real-time for 
performance of infrastructure. Google Maps Platform has some integration here – 
e.g., a city can feed traffic sensor data and use Google’s tools to visualize 
congestion or optimize signals. For asset management, if one combines these 
sensor insights with spatial context, they might use a city GIS or a platform like 
Citymapper. Google Earth could be a presentation layer: for example, showing live 
energy usage of all city buildings as per IoT data (color-coded on the 3D map). 
External AI might identify anomalies (like a building using too much energy relative 
to its peers, indicating an HVAC issue). That analysis could be shown on Google 
Earth to decide where to send technicians. But Earth isn’t the analytics engine, it’s 
the display. 
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• Post-occupancy evaluation: Buildings often undergo a post-occupancy evaluation 
to see if design expectations meet reality (energy performance, occupant 
satisfaction). External tools collect survey data, sensor data, etc., and AI might find 
patterns (like occupants on one side of a building are consistently too warm – 
maybe a HVAC balancing issue). While mostly internal analysis, the results could 
be geospatially represented (e.g., a heat map overlay on floor plans, but that’s 
building-internal scale rather than Earth). For broader patterns, say a developer 
wants to evaluate multiple completed projects: AI could analyze economic or social 
impact data (like retail foot traffic or property values around a new development). 
Those impacts could be visualized in Earth (e.g., map showing property value 
change around each project). That helps judge the success of projects in an urban 
planning sense. External AI might be needed to filter out other variables and 
attribute changes to the project. 

• Disaster management and resilience: Over an asset’s life, external events 
(storms, quakes) will happen. External AI tools (often in remote sensing) are used 
after disasters to quickly assess damage. For example, after a hurricane, 
companies like CrowdAI or NASA ARIA use satellite imagery and AI to map building 
damage automatically. If you own many assets in the area, you’d get a map of which 
facilities likely have roof damage or flooding. Importing that into Google Earth can 
help prioritize recovery efforts – effectively, Earth becomes a crisis management 
map. Google itself has done similar with wildfire and flood mapping. Integrating 
those results with one’s own asset locations yields immediate insight into which 
assets are affected. This is a case where external AI (or Google’s) processes data 
and Earth is the platform to visualize and query “show me all my sites with 
predicted severe damage.” 

Benefits: External AI allows asset managers to handle scale and complexity that a static 
tool alone cannot. They can process massive data streams – be it Earth observation data, 
IoT, or operational data – to keep tabs on asset health. When combined with Google 
Earth’s visualization, it anchors those insights in the real world (“this substation needs 
work; here it is on the map with context of terrain and access roads”). That improves 
planning of maintenance (you can see how to reach it, what terrain you deal with, etc.). 
External AI also helps with long-term planning: e.g., using predictive models to estimate 
remaining life of assets, which can feed into capital planning shown on an Earth map 
timeline (“in 5 years, these 10 bridges will need overhaul”). Additionally, external AI often 
uses more specialized or proprietary data – integration with Earth ensures those insights 
are not siloed but available in a common operating picture for decision-makers. Many 
industries (utilities, telecoms) have custom asset management systems; linking them to 
Earth means executives and field teams alike can use an intuitive interface rather than 
diving into complex databases for every question. 

Limitations: One challenge is data integration and accuracy. External AI outputs have to 
be correctly geo-referenced and up-to-date to overlay on Earth; any lag or error and you 
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might mis-target maintenance. There’s also potential redundancy or inconsistency – if 
different departments use different AI tools (one for pavement, one for bridges, one for 
buildings), their data might not seamlessly combine in one Earth view. Creating a unified 
asset dashboard often requires significant IT effort. Another issue is over-reliance on 
remote data: certain asset conditions require physical inspection (e.g., fine cracks inside 
a tunnel). If decision-makers rely too much on what the AI/imagery says and skip 
inspections, unseen issues could grow. It’s important to treat these tools as supplements, 
not substitutes, for thorough asset management practices. Cost is also a factor; while 
Google Earth itself is accessible, many external AI solutions and data sources (like high-res 
imagery, InSAR monitoring contracts, etc.) can be expensive to maintain for the life of the 
asset. Ensuring those budgets persist post-construction is necessary but not always done, 
meaning some fancy monitoring might lapse after initial years. Finally, there’s the human 
factor in asset management: maintenance crews and facility managers may not be 
accustomed to consulting an AI or Earth map for their daily tasks – they might rely on work 
orders and their own inspections. So there can be an adoption gap; training and change 
management are needed to actually realize the benefits of these technologies in routine 
operations. 

 

Conclusion: Across the construction lifecycle, from early planning to long-term 
maintenance, Google Earth AI vs. Google Earth + external AI offer two complementary 
paradigms. Google Earth’s built-in AI features shine in providing an integrated, user-
friendly way to get geospatial insights and generative design options quickly, leveraging 
Google’s vast data and advanced models[9][56]. This is particularly powerful in early stages 
and for broad monitoring and communication tasks. On the other hand, external AI tools, 
when used alongside Google Earth, bring domain-specific depth – from detailed design 
optimization to granular construction tracking and specialized asset analytics – that can 
handle the complexity and custom needs of each project phase. Combining both 
approaches yields the best outcomes: Google Earth AI offers speed, simplicity, and 
holistic perspective, while external AI tools contribute precision, specialization, and 
refinement. By structuring workflows to utilize each where it’s strongest, the construction 
industry can achieve faster planning cycles, smarter designs, safer and more efficient 
builds, and well-maintained assets with prolonged value. 

Below is a summary table highlighting how Google Earth AI and Google Earth + External AI 
compare across the construction phases: 

Construction 
Phase Google Earth AI (Integrated) Google Earth + External AI Tools 
Site Selection & 
Early Planning 

Use Earth AI generative design & 
foundation models to find optimal 
sites and layouts quickly. 
Automatically considers zoning, 

Use Google Earth imagery with 
GIS/AI analyses. Manually overlay 
data (demographics, market, 
hazard maps) or use specialized 
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Construction 
Phase Google Earth AI (Integrated) Google Earth + External AI Tools 

demographics, sustainability, etc., 
reducing manual data 
gathering[2][1]. Benefits: speed and 
holistic analysis in one platform; 
easy visualization of options. 
Limitations: Early pilot stage, 
conceptual outputs only, may 
need expert refinement. 

site planning AI (TestFit, etc.) for 
tailored results[14]. Benefits: highly 
customizable, can include 
proprietary criteria, advanced 
domain-specific tools. 
Limitations: more labor-intensive, 
requires data integration and 
expertise; separate tools not 
seamless. 

Feasibility & 
Risk 
Assessment 

Earth AI evaluates multi-criteria 
feasibility (financial, regulatory, 
environmental) in-app. Provides 
metrics and uses hazard models 
(flood, fire) to flag risks[2][17]. 
Benefits: comprehensive early risk 
visibility; rapid “what-if” scenario 
testing with AI-driven insights. 
Limitations: broad-brush risk 
models, might miss local 
specifics; still needs detailed 
studies for final verification. 

External analyses for each risk 
factor, visualized via Earth. E.g., 
Earth Engine for flood simulation, 
structural software for seismic 
risk, cost estimation AI for 
budgets. Use Earth to compile 
results spatially. Benefits: 
rigorous, field-tested 
methodologies; can meet 
regulatory standards. Limitations: 
siloed workflows, longer 
turnaround; requires experts for 
interpretation; integration of 
results can be complex. 

Architectural 
Design & 
Modeling 

Generative design within Earth 
produces 3D massings under 
given constraints. AI suggests site 
layouts meeting zoning, FAR, etc., 
and evaluates options[6][2]. 
Benefits: fast concept generation, 
data-backed design decisions 
(with metrics), immediate context 
visualization in 3D. Limitations: 
conceptual massings only (no 
detailed architecture); limited to 
supported typologies; creative 
nuance still up to human 
designers. 

Use external AI design tools 
(generative planning, BIM plugins) 
alongside Earth. E.g., TestFit for 
detailed layouts[14], Hypar for 
automated systems design[35], 
and visualize in Earth for context. 
Benefits: specialization (floor 
plans, structural, MEP 
optimization), integration with 
CAD/BIM workflows for detailed 
development. Limitations: 
multiple tools increase 
coordination needs; cost of 
software; requires transferring 
data between platforms; AI 
outputs still need architect’s 
oversight. 
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Construction 
Phase Google Earth AI (Integrated) Google Earth + External AI Tools 
Regulatory & 
Environmental 
Compliance 

Earth AI integrates zoning, parcel, 
and environmental layers for quick 
compliance checks. Click on 
parcels for zoning info, see tax 
lots, use AI layers (tree canopy, 
heat) to plan environmental 
mitigation[8][7]. AI can highlight 
flood zones or protected areas 
using geospatial reasoning[1]. 
Benefits: immediate awareness of 
regulatory constraints in the 
design environment; early 
alignment with codes and 
identification of environmental 
issues. Limitations: data may not 
cover all local regs; not a 
substitute for detailed EIA or code 
review; must verify with official 
sources. 

Traditional GIS + specialized 
compliance tools, with Earth as a 
visualization aid. Use official 
zoning maps, run environmental 
impact models (traffic, noise, 
etc.), and map results in Earth for 
presentation. AI aids parsing 
codes or automating analyses 
(e.g., scanning satellite for 
wetland changes). Benefits: uses 
authoritative methods required by 
regulators; thorough, defensible 
studies. Limitations: time and 
resource heavy; various software 
outputs to compile; AI may need 
quality local data; compliance 
ultimately requires human/legal 
sign-off beyond what tools 
provide. 

Construction 
Execution, 
Monitoring & 
Safety 

Earth AI offers high-level site 
monitoring via satellite and hazard 
alerts. AI change detection can 
show macro progress or 
deviations visible from above[41]; 
Earth AI’s hazard models warn of 
floods, fires, storms near sites[17]. 
Benefits: broad oversight of 
remote/large sites; proactive 
safety measures from 
environmental alerts; 
supplementary verification of 
progress claims. Limitations: 
infrequent imagery updates; low 
detail – can’t see daily work or 
small safety issues; not real-time, 
so mainly for big-picture and 
external risk monitoring. 

On-site monitoring with 
drones/cameras + AI; specialized 
satellite monitoring services. AI 
processes drone imagery for 
detailed progress and compares 
as-built vs plans (within inches 
accuracy); computer vision flags 
safety non-compliance (no 
hardhat, open trench) in real-
time. Satellite services 
(SpaceKnow, etc.) provide 
frequent overhead progress 
metrics and all-weather 
monitoring[49]. Benefits: granular 
tracking, quantitative progress 
data, immediate safety issue 
detection – keeps project on 
schedule and safe. Limitations: 
requires deploying hardware 
(drones, sensors), skilled 
personnel to interpret data; can 
be costly; data overload if not 
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Construction 
Phase Google Earth AI (Integrated) Google Earth + External AI Tools 

managed; typically separate 
systems that need integration into 
project workflows (not inherently 
tied into Google Earth). 

Quality 
Assurance & 
Progress 
Tracking 

Earth AI for macro QA and 
stakeholder progress updates. 
Uses latest Earth imagery to 
ensure all major project elements 
are in place as per design (no 
glaring omissions), and to create 
visual progress timelines. AI can 
annotate changes between images 
to summarize progress[54]. 
Benefits: independent validation 
of progress (build trust via “eyes in 
sky”), easy-to-understand visuals 
for clients/investors, catches 
large-scale issues (e.g., building 
placement errors). Limitations: 
low resolution for fine QA; cannot 
assess build quality; reliant on 
image timing (lags real progress); 
still requires traditional QA/QC 
processes on-site. 

External QA tools and detailed 
progress analytics, results 
mapped for overview. Use reality 
capture & AI to compare as-built 
vs BIM (millimeter-level QA for 
structural position, etc.), track 
defects and completion status in 
project management systems. 
Summarize at high level (e.g., 
percent complete, major 
deviations) and optionally display 
on Google Earth for multi-site 
portfolios or executive 
dashboards. Benefits: ensures 
project is built right according to 
plans, minimizes rework by early 
detection, provides rich 
documentation of progress. 
Limitations: technical and 
resource demands for scans and 
analysis; not all issues detectable 
(some require inspections); 
integration of multiple data 
sources into one view can be 
challenging; need human 
judgement to address issues AI 
finds. 

Post-
Construction & 
Asset 
Management 

Earth AI for asset overview and 
environmental monitoring over 
lifecycle. Map all assets in Earth 
and query AI for insights (which 
assets are at risk from climate or 
need upgrades based on 
surrounding changes)[56][1]. Use AI 
with Street View/satellite to 
monitor asset condition (e.g. road 

External asset management 
systems and AI for predictive 
maintenance, linked with Earth for 
visualization. Use IoT sensors, 
InSAR, drone inspections 
analyzed by AI to predict failures 
or maintenance (e.g., AI predicts 
bridge deterioration). Plot 
outcomes on Earth to see spatial 
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Construction 
Phase Google Earth AI (Integrated) Google Earth + External AI Tools 

pavement, roof condition) and 
alert maintenance needs[59][61]. 
Benefits: large-scale, uniform 
monitoring – can cover entire 
portfolio; leverages Google’s 
constant data updates (Street 
View, etc.) to catch issues; helps 
strategic decision-making by 
merging operational data with 
geospatial context. Limitations: 
resolution and update frequency 
limits mean not all conditions are 
caught; requires integration with 
maintenance databases for full 
context; some asset data too 
sensitive or detailed for a public 
platform; AI models may not exist 
for very specific asset types (might 
need custom solutions). 

patterns or plan resource 
deployment. Use Earth for 
disaster impact maps from 
external AI analysis (e.g., post-
hurricane damage AI mapping). 
Benefits: highly tailored to asset 
type (each system optimized for 
bridges, roads, pipelines, etc.), 
can significantly reduce 
downtime by early detection, and 
optimize maintenance 
scheduling. Visualization on Earth 
makes it easy for decision-makers 
to prioritize geographically. 
Limitations: integration overhead 
– multiple systems feeding into 
one view; high dependency on 
data quality and sensor coverage; 
expensive to implement at full 
scale; still need human 
maintenance crews – AI can tell 
where/when, but execution is 
manual; if different systems 
aren’t coordinated, risk of 
fragmented asset info. 

Each approach has its strengths: Google Earth AI excels in providing an accessible, 
integrated environment with AI-driven insights and design capabilities ideal for early 
planning and broad oversight[9][19]. Google Earth + External AI shines when deep, 
specialized analysis or high-frequency data is required, ensuring detail and rigor for design 
realization, construction control, and asset optimization. By leveraging them together, the 
construction industry can achieve a more informed, efficient, and proactive lifecycle 
management from concept to decommissioning. 
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Sources:  

This report was compiled with research using OpenAI systems. The following links have 
been validated and provide an excellent resource for further reading. 

Google Maps Platform & Earth documentation[64][2]; Google AI blog and research on Earth 
AI[17][3]; CARTO collaboration with Google Earth AI[4][65]; Industry case studies (SpaceKnow, 
Up42) on satellite monitoring[49][21]; Bentley Systems on AI for infrastructure 
maintenance[61]; Architizer on AI design tools[14]; inBuild on using Google Earth for site 
analysis[12]; and others as cited throughout. 

 

[1] [4] [13] [18] [19] [43] [56] [57] [58] [62] [63] [65] Unlock planetary-scale insights with 
CARTO & Google Earth AI 

https://carto.com/blog/unlock-planetary-scale-insights-with-carto-google-earth-ai 

[2] [8] [9] [10] [11] [16] [27] [32] [33] [37] [39] Evaluate building and solar design options in 
minutes, with Google Earth | by Google Earth | Google Earth and Earth Engine | Medium 

https://medium.com/google-earth/evaluate-building-and-solar-design-options-in-
minutes-with-google-earth-6b5bc5734351 

[3] [5] [41] Google Earth AI: Unlocking geospatial insights with foundation models and 
cross-modal reasoning 

https://research.google/blog/google-earth-ai-unlocking-geospatial-insights-with-
foundation-models-and-cross-modal-reasoning/ 

[6] [26] [31] [34] Generate building and solar designs in Google Earth  |  Google for 
Developers 

https://developers.google.com/maps/documentation/earth/generate-designs 

[7] [29] [30] [38] [64] Google Earth capabilities for no-code geospatial evaluation and 
analytics 

https://mapsplatform.google.com/maps-products/earth/capabilities/ 

[12] [22] [23] inBuild | The Art of Accurate Cost Estimation in Cost-Plus Building Projects 

https://www.inbuild.ai/posts/the-art-of-accurate-cost-estimation 

[14] [15] [35] [36] Tech for Architects: 7 Top AI Tools for Generating Smart Architectural 
Plans - Architizer Journal 

https://architizer.com/blog/practice/tools/top-ai-tools-for-generating-architectural-plans/ 

[17] Google announces state-of-the-art geospatial AI models with Earth AI 
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https://blog.google/technology/ai/google-earth-ai/ 

[20] [21] [54] How satellite imagery helps with construction monitoring · UP42 

https://up42.com/blog/satellite-imagery-helps-with-construction-monitoring 
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https://mapflow.ai/ 

[28] lh3.googleusercontent.com 
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OSujRKuWWsr_4pjyDb29hHxDmlYnEuA7WOuh8KfcLXtcJlUM6WFIRqN860UA=e365-pa-
nu-s0 

[40] [49] [50] [51] Construction and Real Estate Monitoring - SpaceKnow 

https://spaceknow.com/products/construction-and-real-estate/ 

[42] [61] AI for Earth: How Google and its Partners Use Tech to Predict Disasters, Cut 
Warming, and Fix Streets | Bentley Blog | Infrastructure Engineering Software & Solutions 

https://blog.bentley.com/insights/ai-for-earth-how-google-and-its-partners-use-tech-to-
predict-disasters-cut-warming-and-fix-streets/ 

[44] DroneDeploy Redefines Progress Tracking in Construction with ... 

https://www.dronedeploy.com/blog/dronedeploy-redefines-progress-tracking-in-
construction-with-launch-of-progress-ai 

[45] AI automates construction progress tracking - AEC Magazine 

https://aecmag.com/news/ai-automates-construction-progress-tracking/ 

[46] [47] [48] AI Clearing - Progress Tracking 

https://www.aiclearing.com/construction-monitoring 

[52] Application of satellite technology in infrastructure monitoring 
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https://blog.google/technology/research/open-buildings-ai-powered-maps-for-a-
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[59] [60]  Blog: Introducing Imagery Insights in BigQuery: AI-powered infrastructure 
management – Google Maps Platform 
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