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https://awesome3d.maps.arcgis.com/home/webscene/viewer.html?webscene=b8c1255893fe434f8d958f5b24a70cc9


Getting value out of your lidar and imagery: 3D Basemaps solution
Create and maintain a collection of 3D layers leveraging existing data within an organization
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ArcGIS Pro project with task based workflows



What is a 3D basemap?
Scene with one or more 3D layers for your area of interest (at different scales)

Colorized Lidar Integrated mesh

3D features Hybrid



What can you use a 3D basemap for?
Provide context for…

Urban planning Situational awareness

Flood planningAsset management



What can you use a 3D basemap for?
Provide context for…

Forestry Management Measure Heights

Measure Area Sea Level Rise / Tsunami / Storm Surge
Grenada



What can you use a 3D basemap for?
Provide context for…

Terrain Kentucky

Potential Landslide Areas  Grenada

Tree Encroachment on Power Lines

Tourism   Kentucky



Examples of 3D Basemaps solution users

Wolfsville
SANDAG

City of Las Vegas

City of Baywater
SymGEO

Ryerson University



Examples of 3D Basemaps solution users

Aspen ColoradoConnecticut CRCOG

State of DelawareState of ConnecticutChicago and Cook County



What data do I need?
Leverage existing data
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3D Basemap layers
Create 3D layers leveraging existing data within an organization

- Elevation

- Input: lidar

- Output: dtm, dsm, ndsm

- Approach: standard 3D Analyst tools

- Colorized lidar

- Input lidar, imagery

- Output: colorized lidar

- Approach: standard 3D Analyst tools

- Lidar processing for scale – entire states

Output layers

colorized lidar



3D Basemap layers
Create 3D layers leveraging existing data within an organization

- Buildings

- Input lidar

- Output: footprints, LOD2 buildings

- Approach: 

- Classify Lidar for Buildings

- Generate footprints (raster–based)

- Segment footprints (using segment mean shift on Dsm)

- Detect roof planes within each segment using nDsm (slope analysis)

- Attribute footprint segments (base elevation, bldg height, eave height, max height roof form, direction)

- Procedural generation

Simple roof structure Complex roof structure



3D Basemap layers
Create 3D layers leveraging existing data within an organization

- Trees

- Input lidar

- Output: tree point locations with height / crown diameter, 3D trees

- Approach: 

- Classify lidar (deep learning  for small areas or NAIP NDVI for county sized)

- Generate tree locations / attributes

- Flow accumulation (fast but inaccurate for individual trees)

- Density based clustering (slow but accurate)

- Procedural generation

- Leaf off imagery can be used to determine coniferous or decidious



3D Basemap layers
Create 3D layers leveraging existing data within an organization

- Bridges

- Input lidar

- Output: 3D bridge surfaces, 3D bridges

- Approach: 

- Classify lidar (manual)

- Generate 3D bridges surfaces

- Procedural generation

- Inventories of bridges online with 3D party vendors you can import 

to ArcGIS Pro to move and resize.



3D Basemap layers
Create 3D layers leveraging existing data within an organization

- Powerlines

- Input:  points / lines

- Output: power line features, 3D powerlines / structures

- Approach: 

- Classified using Deep Learning

- Procedural generation



3D Basemap layers
Create 3D layers leveraging existing data within an organization

- Underground pipes

- Input:  points / lines

- Output: pipes features, 3D pipes / manholes

- Approach: 

- Procedural generation



3D Basemap layers
Create 3D layers leveraging existing data within an organization

- Floors

- Input: multipatch

- Output: floor plates, volumes

- Approach: 

- Procedural generation



3D Basemap layers Demo
Create 3D layers leveraging existing data within an organization

LOD1 exists for Los Angeles County:  https://www.arcgis.com/home/webscene/viewer.html?layers=98cc9bf5602c45778fa76c61386f9f5a

https://www.arcgis.com/home/webscene/viewer.html?layers=98cc9bf5602c45778fa76c61386f9f5a


3D Basemap layers Demo



3D Basemap layers Demo



3D Basemap layers Demo – Three tools for Tree Extraction







Thank you!

•Arthur Crawford –acrawford@esri.com

•Khalid Duri – kduri@esri.com




