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Executive Summary 
 
For architects, designers, contractors, and homeowners engaging in residential renovation or 
new build projects, the accuracy of existing conditions documentation is the singular most 
critical factor for success. Manual measurements are inherently prone to error, leading to costly 
delays, material waste, and design conflicts during construction. Ground Truth 3D addresses 
this universal challenge by fundamentally transforming the process through cutting-edge reality 
capture technology. By employing high-accuracy LiDAR scanning and comprehensive 
360-degree photography, Ground Truth 3D captures every minute detail of a property, providing 
reliable, dimensionally accurate data. This white paper details how the delivery of precise 2D 
plans, detailed 3D models, and a perpetual digital archive eliminates uncertainty, streamlines 
workflows from design visualization to permitting, and ultimately ensures that design, estimation, 
and construction proceed with absolute confidence. 
 
The Imperative of Accurate Existing Conditions 
 
The traditional approach to documenting an existing home involves a painstaking, 
time-consuming, and often incomplete process of tape-measuring and sketching. This method 
introduces a high degree of "guesswork" that propagates errors throughout the project lifecycle, 
from inaccurate material estimates to structural conflicts discovered only after demolition begins. 
Ground Truth 3D establishes a new professional standard for documenting residential existing 
conditions. Our global operation, supported by an international team of reality capture and 3D 
modeling experts, delivers essential measurement and modeling services that serve as the 
reliable, digital foundation for any project worldwide. 
 
Advanced Reality Capture: The Technological Edge 
 
The core of Ground Truth 3D’s service lies in the powerful combination of two technologies: 
LiDAR scanning and 360-degree photography. 
 
1. High-Precision LiDAR Scanning 
LiDAR (Light Detection and Ranging) scanning produces a raw dataset known as a 
three-dimensional point cloud. This point cloud is a massive collection of colored 
dots—potentially billions of points for a home and site—each representing a single, highly 
accurate laser measurement. This collection generates a pixelated, 3D representation of the 
scanned buildings and sites, providing dimensionally true data far surpassing the limits of 
manual documentation. The complete point clouds are shared with the client, available for 
independent viewing or importation into various 2D and 3D BIM, CAD, and other design 
packages, providing historical documentation for future projects. 
 
2. Comprehensive 360° Photo Documentation 



While the LiDAR captures geometric precision, advanced 360° photography provides the 
essential visual context. These images are crucial for assisting modeling experts in the accurate 
conversion of the point cloud data into usable plans and models. A typical residential project 
includes hundreds of photographs, often augmented by drone site and roof photography. All 
captured photographs and video are permanently shared with the client, serving as a perpetual 
resource for planning, stakeholder communication, and historical documentation. 
 
The Three Phases of Project Delivery 
 
A typical residential project, such as a 4,000 square foot home, is delivered in approximately 
one week, though complex projects with high detailing or extensive sites may take longer. The 
process is defined by three streamlined phases: 
 
Phase 1: Reality Capture 
Efficiency is paramount in this initial phase. A house of 4,000 square feet can be completely 
LiDAR scanned and photographed in just four to six hours by a team of one or two specialists. 
The team performs dozens of individual scans and over a hundred photographs, including drone 
captures of the site and roof. Importantly, two-thirds of the on-site time is spent indoors, and 
there is no need for homeowners to vacate the property or remove furniture, minimizing 
disruption. 
 
Phase 2: Asset Assembly and Cleaning 
The raw data from Phase 1, often comprising 100 or more individual scans for a medium-sized 
home, must be precisely assembled. This process is akin to fitting together jigsaw puzzle pieces 
to form a complete, contiguous point cloud. This asset preparation is accomplished primarily 
through automated 3D, AI-reviewed processes, which are then corrected by human editors. This 
quality control step takes about half a day or more before the modeling team can commence 
work. 
 
Phase 3: Modeling and Quality Assurance 
The final, crucial step is converting the dense point cloud into usable design assets (2D, 3D, or 
BIM models). This involves the skilled interpretation of point sets: drawing lines (2D), generating 
"labeled" 3D objects, or placing pre-built "families" (BIM). A low-detail or 2D model of a simple 
house may take two to three days, while a large, complicated home with a feature-rich site can 
take a couple of weeks or more. Final deliverables include 2D PDF and often 2D DWG exports, 
all of which undergo a rigorous, VR-assisted Quality Assurance (QA) process before being 
released to clients. 
 
Precision Deliverables: Building the Digital Twin 
 
Ground Truth 3D offers a range of deliverables, each tailored to different professional needs: 

●​ 2D Plans and Elevations: Meticulously generated basic 2D home plans, elevations, 
and sections. 



●​ 2D Interior Elevations: Provided in schematic or detailed form for architects who prefer 
a 2D base for sketch design. These include critical dimensions such as ceiling heights, 
sill and head heights, and the locations of switches, outlets, and registers. Fixtures and 
casework can be added as required. 

●​ 3D Revit Modeling: Highly accurate 3D models generated after recording the site using 
LiDAR, 360° photography, and drone media. Standard models include accurate building 
shells, visual structural elements, doors, windows, utilities, major interior fixtures, and 
schematic representations of kitchen and bath fixtures/casework. Light fixture locations 
and visible heating/air conditioning equipment are also included. Models can be further 
detailed to include interior casework, trim, hardware, furnishings, and accurate materials 
based on the client's Level of Detail (LOD) need. 

Specialized Mapping and Data Annotation 
 
Beyond basic geometric models, Ground Truth 3D provides critical data overlays that accelerate 
technical planning: 

●​ BIM Modeling (Building Information Modeling): Leveraging Revit, significant data 
annotations can be added to model elements. This includes construction detailing, such 
as wall, floor, and ceiling assembly details and finishes. Crucially, equipment 
manufacturer, models, and energy use information can be included, saving time in 
renovation planning and enabling efficient ongoing project operation and maintenance. 

●​ Electrical and Lighting Mapping: Additional circuit mapping combined with scanning 
and photographic data generates accurate electrical and lighting existing conditions 
plans. This is vital for repairing and updating home electrical systems, as it identifies 
lighting circuits, including switched outlets. A complete schedule of lights, switches, and 
outlets can be generated from the up-to-date BIM model. 

●​ Site and Landscape Mapping: All existing conditions 3D models automatically include 
decks, hardscape, and topography immediately adjacent to buildings. Additional 
scanning covers major vegetation, retaining walls, fences, gates, boulders, and other 
landscape features. 3D topographic scans are a valuable supplement to traditional site 
surveys, enabling the generation of ad-hoc section cuts to evaluate slope and 
development potential. Furthermore, high-precision LiDAR site scans capture tree trunk 
diameters, canopies, and limbs, allowing for analysis of current and future health, 
interference with development, and use in permitting. Accurate vegetation models can 
also evaluate the effects of removal or pruning on views, lighting, and the crucial impact 
of vegetation on heating, cooling, and fire safety. 

Transforming the Project Lifecycle: Key Applications 
 
The dimensionally accurate data provided by Ground Truth 3D accelerates and de-risks multiple 
stages of the residential project lifecycle: 

●​ Renovation Planning & Development Assessment: Accurate 2D plans and 3D 
models eliminate the uncertainties of manual measurements, forming a reliable digital 



foundation for renovation projects. This precision is essential for accurate materials 
estimation, pre-emptively identifying potential conflicts, and providing informed direction 
to clients regarding project feasibility, cost, and timelines. 

●​ Interior Remodeling: Interior architects and designers gain the ability to efficiently 
generate design options. The comprehensive 360° photographic documentation is a 
game-changer, allowing designers to review the space virtually "whenever and 
wherever" without time-consuming repeat site visits, streamlining the evaluation and 
design process. 

●​ Permit Planning: Rendered 3D existing conditions documentation is a powerful 
resource for the permitting process. Presenting planned renovations accurately and 
cost-effectively provides a more comprehensive submission to regulatory bodies. 
Capturing this detailed building data within a single, accurate 3D model streamlines the 
review, reduces ambiguity, and facilitates quicker approval for both renovation and new 
construction. 

●​ Design Visualization: Highly accurate 3D models created from LiDAR data allow 
architects and designers to seamlessly integrate their proposed designs into the 
dimensionally true existing environment. This capability is used to create compelling 
visual assets, including high-fidelity renderings and immersive Virtual Reality (VR) 
formats, ensuring faster client buy-in and a clearer path to construction by proactively 
identifying aesthetic or spatial conflicts. 

●​ Historic Documentation: For preservationists, historians, and preservation efforts, the 
existing conditions models, point clouds, and photographic records serve as an 
invaluable, permanent digital archive of a property's original state. The dimensionally 
true 3D models capture every architectural detail, providing an unalterable baseline for 
restoration planning and scholarly study. This complete, verifiable record ensures the 
integrity of the historical documentation and simplifies the process of tracking changes 
over time. 

Conclusion 
 
Ground Truth 3D’s services, powered by high-precision LiDAR scanning and comprehensive 
360-degree photography, represent a paradigm shift in residential project development. By 
delivering dimensionally accurate 2D plans, detailed 3D models, and a perpetual digital archive, 
Ground Truth 3D eliminates uncertainty, streamlines workflows from design visualization to 
permitting, and reduces both time and cost across the entire project lifecycle. This digital 
foundation allows architects, designers, contractors, and homeowners to design, estimate, and 
build with the absolute confidence that only ground truth data can provide. 


