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Data as a goal

• Data (imagery, elevation models) are a goal of our projects
• Data distribution is a/the means to facilitate and promote use of the 

project data

• Both should be ‘effective’ and ‘cost-efficient’

So:
1. Who are our users
2. What are our channels
3. What is point cloud streaming

Focus on airborne LiDAR survey (AHN)



Our users

• Three types of users:
1. General public
2. Professionals
3. Wizards



General public

• Diverse group
• Interested in single application

• Personal environment,
including legal interest

• Archaeologists
• ...

• Infrequent visitors
• Mobile, tablet, desktop

Diverse platforms, potentially underpowered
• Easily overloaded with information

• Publication is transparency and public support driven

[EO, 2016]



Professionals

• Intended audience
• Water management
• Map makers
• …

• Experts in their field, not in data (handling)
• IT-Infrastructure often not fit for purpose

and/or policies not suitable for data

• Must be catered, tailored solutions when necessary
[Riopel, 2024]



Wizards

• R&D, universities, …
• Have a copy of everything;

own IT-infrastructure (on premise/cloud)
• Never enough, but never complain

• Open data is a gamechanger:
new developments/applications
commercial and public sector



What do they need?

WizardsProfessionalsGeneral public

( )Elevation (raster)

( )Elevation (point cloud)

Imagery (ortho)

( )Imagery (stereo)

Metadata

: View
: Stream
: Download



Viewer

• Shows both DSM and DTM raster
• Elevation and acquisition date shown together



Viewer

• Very basic analysis tools



Viewer

• Potree-based viewer



Webservices

• WMS, WMTS, WCS
• OGC API’s being implemented by supplier



Downloads

• All available data, sorted by map sheet
• No bulk download (yet), though trivial



Data room

• Overview of:
• Downloads
• Services
• Metadata



What do they get?

WizardsProfessionalsGeneral public

( )Elevation (raster)

  ( )Elevation (point cloud)

Imagery (ortho)

( )Imagery (stereo)

Metadata

: View
: Stream
: Download

✓

✓

✓ ✓
✓

✓

✓✓

✓✓

～

×✓

～

✓



Point cloud streaming

• Point cloud streaming: the missing link in data services

• Developments at the Delft University of Technology
• 2022: ‘PCServe’, query a point cloud

comparable to OGC WCS
• 2024: Combination of existing, ‘cloud-optimized’ solutions

comparable to Cloud-Optimized GeoTIFF



Point cloud streaming

Slides adapted/used with permission from:



• Virtual Point Cloud (VPC) file = SpatioTemporal Asset Catalogs (STAC)
• extension on top of GeoJSON with PC metadat
• contains links to COPC .laz files (or EPT, Entwine Point Tile)

• Cloud Optimized Point Cloud (COPC) file = data
• COPC is .laz which has embedded Octree
• specs on https://copc.io/ (by Hobu, Inc.)

• load VPC in QGIS as a single point cloud layer 
(rather than each file as a separate map layer)

Virtual Point Clouds and
Cloud Optimized Point Cloud



• Cloud Optimized Point Cloud (COPC) file = data
• COPC is .laz which has embedded Octree
• specs on https://copc.io/ (by Hobu, Inc.)

• load COPC in QGIS

Virtual Point Clouds and
Cloud Optimized Point Cloud





Slow, home network



• Cloud Optimized Point Cloud (COPC) file = data
• COPC is .laz which has embedded Octree
• specs on https://copc.io/ (by Hobu, Inc.)

• Virtual Point Cloud (VPC) file = SpatioTemporal Asset Catalogs (STAC)
• extension on top of GeoJSON with PC metadat
• contains links to COPC .laz files (or EPT, Entwine Point Tile)

• load VPC in QGIS as a single point cloud layer 
(rather than each file as a separate map layer)

Virtual Point Clouds and
Cloud Optimized Point Cloud



STAC PointCloud
https://github.com/stac-extensions/pointcloud
https://stacspec.org/en

extent of COPC .laz in WGS’84

extent of COPC .laz in EPSG:7415 (RD+NAP)

EPSG:7415 WKT2

link to COPC .laz (which has embedded Octree)

Example VPC file



To use VPC/COPC in QGIS
start with download .vpc file
$ wget https://data.pointclouds.nl/data/nl/ahn-copc/3/ahn3.copc.vpc.json -O ahn3.vpc

--2024-10-10 14:03:00-- https://data.pointclouds.nl/data/nl/ahn-copc/3/ahn3.copc.vpc.json

Resolving data.pointclouds.nl (data.pointclouds.nl)... 131.180.126.49

Connecting to data.pointclouds.nl (data.pointclouds.nl)|131.180.126.49|:443... connected.

HTTP request sent, awaiting response... 200 OK

Length: 2428491 (2.3M) [application/json]

Saving to: ‘ahn3.vpc’

ahn3.vpc                                        
100%[==========================================================================================
===========>]   2.32M --.-KB/s    in 0.02s   

2024-10-10 14:03:00 (109 MB/s) - ‘ahn3.vpc’ saved [2428491/2428491]



Open
VPC in
QGIS

Download
https://data.pointclouds.nl/data/nl/ahn-copc/3/ahn3.copc.vpc.json

and save as ahn3.copc.vpc (without .json)





















Statistics for AHN to COPC and VPC

processing time linear with input size
tested on a multi-user system, so timings not exact
for AHN3: COPC > LAZ input, for AHN4: COPC < LAZ input

GitHub to source https://github.com/nd-pc/process_ahn

output#files outprocessinginput#files in
3.1Tb38214 days 5 hrs2.4Tb1374AHN3
5.1Tb38126 days6.1TB1381AHN4

48 cores @ 2,85 GHz, 512 GB RAM



Point cloud streaming

• COPC/VPC solution
• Easy to host (static files)
• Open standard

• Software support is still limited
• QGIS 2D works well, 3D is still mweh
• Local coordinate system misbehaves in web-viewers

• Conversion to COPC is (very) compute intensive

• Bridges the gap between rasters and point clouds in mapping
Point cloud geometry and attributes available in GIS



Future

• Spatio-temporal data catalogue


