
Figure 1: Loading 3D mesh and point cloud data into LuciadLightspeed, either directly, or tiled and multi-leveled as OGC 3D Tiles.
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V2018.0 NEW PRODUCT FEATURES

Luciad continuously expands its LuciadLightspeed technology to offer the most complete 
solution for accurate processing, visualization and analysis of geospatial data. 

For LuciadLightspeed V2018.0, Luciad focuses on fast and robust integration of highly 
accurate 3D reality meshes and point clouds. The new features in V2018.0 allow users to:

 • Stream point clouds to explore the world at sub-cm accuracy

 • Stream 3D meshes to explore the world digitally

 • Integrate your high-definition radar feed

 • Optimize data access with the Tiling Engine

 • Get insight into your dynamic data with GPU-driven styling and filtering
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WHAT BENEFITS DO THESE NEW FEATURES BRING TO YOUR APPLICATION?
TRUE 3D WITH UNLIMITED POINT CLOUDS AND REALITY MESHES

LuciadLightspeed comes into its own when it is challenged to load and visualize large 
quantities of data fast and with high quality. Its knack for exploiting graphics hardware 
to achieve high visual and analytical performance is now being put to good use for the 
integration of the immense amount of data offered as point clouds and 3D reality meshes.

Figure 2: Point cloud data of the city of Leuven integrated in a Lucy application.

STREAM POINT CLOUDS TO EXPLORE THE WORLD AT SUB-CM ACCURACY
By their nature, point clouds are incredibly detailed representations of reality. Nowadays, 
point cloud data sets are often the product of Light Detection and Ranging (LiDAR) 
technologies, although they may also be constructed from an imagery set. LiDAR 
remote sensing technology is getting increasingly popular, driven both by technological 
advancement and applicability in a variety of domains. In the geospatial world, LiDAR is 
revolutionizing 3D mapping: companies, such as Leica Geosystems, equip mobile capturing 
systems with lightweight but powerful, high-resolution laser sensors. They allow rapid 
scanning of the environment in a cost-effective way. Those environment scans lead to 
massive point cloud data collections with billions and even trillions of points. 

An important example among numerous use cases is the development of smart cities, 
in which LiDAR can help generate an accurate topography to support urban planning, 
infrastructure management, environmental protection, public safety, public services, etc. 
LuciadLightspeed is now capable of loading point clouds with an unlimited number of 
points, thereby boosting its existing capacity to handle LiDAR LAS files.
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GPU-based visualization for smooth handling of unlimited point cloud data streams

LuciadLightspeed supports hardware-accelerated visualization of point cloud data in 
both 3D and 2D. Streamed point clouds are supported in a feed of OGC 3D Tiles, a multi-
leveled 3D tiled format for massive point data. The payload of the tiles is PNTS. Luciad’s 
server solution LuciadFusion can serve point cloud data as OGC 3D Tiles. The service 
automatically exposes the available data attributes and their range, as well as the data 
quality. By doing so, it ensures an optimal end user experience, with tiles smoothly loaded 
and refined as users pan and zoom on the map. 

If your data is locally stored, you can bring in point clouds through well-known industry 
standards. The LAS file format is a 3D point cloud data format widely used for the exchange 
of LiDAR point cloud data, and readily supported by LuciadLightspeed. V2018.0 extends 
that capability by adding support for LASZip (LAZ), a lossless compression format for LAS 
data.

Due to the ever-increasing sizes of LiDAR data sets for the storage of billions of points, 
the format is becoming increasingly popular. The size of LAS files compressed to LASzip is 
reduced to only 7 to 25 percent of the original file size. The existing LuciadLightspeed LAS 
decoder has been upgraded to automatically recognize LAZ data as well, so that current 
users of the LuciadLightspeed LAS decoder seamlessly benefit from the upgrade. You 
can also load 3D Tiles containing PNTS data directly, or decode the processed point cloud 
coverages generated by LuciadFusion. 

Extensive visualization and styling options

The point cloud data can be styled by its color, intensity, and height attributes, or any other 
exposed numerical attribute. The styling of the points as well as the quality of the data can 
be modified at runtime. You can set the size of the points manually, or you can let it adapt 
automatically to the density of the dataset.

Figure 3: Mapping point cloud height information to a color map, and comparing it with aerial imagery by means of the 
Lucy swipe tool to detect previously invisible high-voltage transmission lines.
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Upgrade your situational awareness by combining point clouds with other geodata, 
annotations and measurements

You can combine point cloud data with any other data source in LuciadLightspeed. In the 
typical case of terrain data having a lower resolution than high-resolution point cloud data, 
you can let the point cloud data outweigh the terrain data in a LuciadLightspeed view, to 
prevent terrain-point cloud intersections. When it is enabled, the visual optimization is 
done on-the-fly, and fully automatically.

You can zoom in and measure distances and heights based on point cloud data. 
LuciadLightspeed also allows point cloud data filtering. You can use expressions to define 
potentially complex point filters, and focus on the relevant part of the data only.

Lucy, the LuciadLightspeed application framework, offers an intuitive UI for the styling and 
filtering of point clouds. The visual comparison controls, such as the swipe tool, remain at 
your disposal for point cloud layers.

STREAM 3D MESHES TO EXPLORE THE WORLD DIGITALLY

3D models are widely used in a variety of industries, not the least in the geospatial world. 
They are either captured through photographic surveying or created in design modeling 
tools. The highly detailed 3D reality meshes generated to represent a precise real-world 
environment, such as a building, a bridge, or even an entire city, are becoming increasingly 
popular sources of 3D models. They are typically massive in size.

Add a new dimension to your map view with true 3D data

LuciadLightspeed now allows you to load and integrate 3D reality meshes with other data 
on your map. The loading and visualization of 3D reality meshes is a ripple-free process, 
even when multiple files are loaded. Tiles will smoothly fade in and out as users pan and 
zoom on the map. The full range of LuciadLightspeed visualization and analysis options is 
available: view the meshes in full 3D, seamlessly integrate them with other data sets such 
as aerial imagery and terrain data to visualize the entire environment, measure, compare 
historical data sets of the same place, and so on. 

Figure 4: Filtering out low points to focus on higher-altitude area features in a Lucy application.
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Smart loading of unlimited 3D mesh data

Streamed reality meshes are supported as a feed of OGC 3D Tiles, a multi-leveled 3D tiled 
format for massive 3D mesh data. The payload of the tiles is Batched 3D Model (B3DM). 
LuciadFusion can serve reality meshes as OGC 3D Tiles. The service automatically exposes 
the data structure and quality metadata. By doing so, it ensures an optimal end user 
experience, with tiles smoothly loaded and refined as users pan and zoom on the map.

If your data is locally stored, LuciadLightspeed directly connects to OpenSceneGraph 
Binary (OSGB) mesh data as well as local OGC 3D Tiles datasets. 

GPU-accelerated visualization and automatic integration

LuciadLightspeed supports hardware-accelerated visualization of reality meshes 
data in both 3D and 2D. The quality of the data can be modified at runtime. You can 
combine 3D reality meshes with any other data source in LuciadLightspeed. Notably, 
LuciadLightspeed offers the capability to let the high-resolution 3D meshes data take 
precedence over typically more low-resolution terrain data. This is particularly relevant 
because reality meshes contain terrain features. This unique feature optimizes the 
visualization automatically and in real-time, and ensures that the user is presented with 
the highest-precision information in a visually pleasing way. If point-based data sets, such 
as Points of Interest (POI) data, are loaded without height definitions, LuciadLightspeed 
automatically places those points above the 3D meshes for optimal visibility.

Figure 5: Urban 3D mesh data integrated in a Lucy application.
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FAST AND FLEXIBLE VISUALIZATION OF RADAR VIDEO FEEDS WITH ANY RANGE 
AND DEGREE OF PRECISION
Real-Time Engine

You can now display live, high-resolution radar video in your LuciadLightspeed application, 
regardless of the format of your video feed. Note that LuciadLightspeed V2014 already 
included support for the visualization of ASTERIX Category 240 data in a high-performance 
radar video display, and the capability to display a real-time radar feed from a static or 
moving radar in a Lightspeed view. LuciadLightspeed V2018 extends that capability by 
scaling up towards much higher radar resolutions and the possibility to plug in a custom 
radar format. 

Unlimited precision, beyond the power of the GPU

To achieve superior performance, LuciadLightspeed exploits the GPU for the composition 
of the radar video feeds. The radar resolution is no longer limited by the GPU texture 
size, and has become in fact unlimited. LuciadLightspeed easily handles large screen 
resolutions of over 4K with a high memory efficiency and a low CPU processing overhead. 
That is why it can show multiple high-resolution radar feeds simultaneously at high frame 
rates. They can all be displayed in a single view, or in multiple views.

Support any radar video format

The LuciadLightspeed API for connecting to radar systems and displaying radar video is 
highly flexible, so that you can tailor it for an efficient integration of your radar video into 
your surveillance or situational awareness application.

Once your radar feed has been integrated, you can re-use the full radar display capability 
of LucadLightspeed. You can facilitate radar video analysis by tweaking all its visual 
aspects: you can change the line styling of the radar Plan Position Indicator (PPI) display 
and the sweep line, you can set up history trails for detection blips, and you can clear up 
your view by reducing radar noise. 

Figure 6:  A rotating video stream of radar blips projected on the map as a PPI display.
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DEVELOPER EXPERIENCE

OPTIMIZE YOUR DATA ACCESS WITH THE TILING ENGINE
Because of their internal structure, some data sets benefit from a tiling treatment to optimize 
the data query and visualization process. For example, some data sets are highly detailed, 
but lack overview levels. Consequently, they quickly disappear from view as users zoom out 
of the map. Other data sets may be too large to serve because they consist of an enormous 
number of small files. This is typical of elevation data sets, for instance. On a map, panning 
and zooming may be less than a slick experience if such sub-optimal data is integrated. You 
can now turn to the LuciadLightspeed Tiling Engine, part of the Pro tier, to head off those 
glitches. 

The Tiling Engine consists of API that allows you to optimize imagery, elevation and multi-
dimensional data in a pre-processing step. It takes your data, and turns it into a high-
performance tile pyramid repository on disk, according to the parameters you specify. For 
ease of use, the Tiling Engine comes with a command line tool for scripting purposes. The 
resulting multi-leveled coverages allow for a much smoother visualization and analysis 
experience in LuciadLightspeed views. 

Its broad format support, intelligent automatic default configuration, and fine-tuned tiling 
process make the Tiling Engine a fast and robust tool for optimizing the access to your data. 
Because of the API, the Tiling Engine can also be used independently of the disk repository, 
to serve other use cases that require tile generation. 

VISUAL ANALYTICS

GET INSIGHT INTO YOUR DATA WITH GPU-DRIVEN STYLING AND FILTERING
LuciadLightspeed already included flexible data-driven styling and filtering API for large 
data sets of static points in plot layers in Lightspeed views.

Luciad now upgrades the expression-based styling capabilities of LuciadLightspeed to 
general icon, fill, and line styling. It allows you to resolve complex styling and filtering use 
cases such as applying color to flight trajectories based on operational attributes like 
altitude, speed and fuel level. You could also style an air track based on the proximity of 
other objects, and set up drone geofencing to indicate visually whether a drone is flying 
into a prohibited zone for example. Even if your data is dynamic in nature, and frequently 
changes during visualization, you can continuously filter the data and instantly adapt the 
data styling, without re-processing the data. 

To define your filtering and styling conditions, you can make use of Luciad expressions.  
Expressions are a convenient, high-level means of configuring styles and filters for image 
components, such as color, brightness or icon selection, and passing those requirements on 
to the GPU. Each expression is interpreted nearly instantly at the pixel level, thanks to the 
processing power of the GPU. 
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A Luciad expression works on maps as well as on non-georeferenced views, such as vertical 
views. It supports common numerical, boolean and control operations, trigonometry, color 
constant, icon constant, and scalar vector functions. Distance functions are supported for 
non-draped data in world references and view references, so that you can change style 
based on object and mouse pointer proximity, for example.

You can style and filter points and lines based on any attribute of the data in your model. 
You can set up:

 • Expression-based styling and filtering for lines: you can set a color for each line pixel. 
If you are filtering, you can opt to filter out line parts or entire lines.

 • Expression-based styling and filtering for points: assign colors, icon scales and sizes, 
offset, and grades of visibility to individual points.

The lightspeed.style.expressions sample shows how you can configure styling 
through expressions.

INTUITIVE VISUAL ANALYTICS WITH LUCY

EASY PROPERTY-DRIVEN STYLING OF VECTOR DATA IN LUCY
With a couple of clicks, Lucy users can transparently apply the enhanced expression-based 
styling feature of LuciadLightspeed. Most point, line and shape data can be organized into 
categories based on the data properties. Lucy users can map a color range to a numerical 
value range for a particular property, and display a thematic map that shows spatial 
variation by means of differently colored shapes. A color mapping expression is at work in 
the background.
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Figure 7: Comparing populations in Europe. Luciad expressions are used to fill country shapes with colors from a range 
mapped to country population numbers.

DESKTOP
LuciadLightspeed



Lucy offers a number of pre-defined color ranges that allow for quick mapping, so that 
users do not have to configure a full color range themselves. Sequential, progressive color 
ranges are available alongside qualitative color spectrums. The pre-defined color ranges 
can still be tweaked in the UI to refine the representation of the data variation.

LOAD AND VISUALIZE FEATURES FROM CSV FILES IN LUCY
With LuciadLightspeed V2018, you can open delimited files that describe a set of 
geospatial features, and visualize those features on a Lucy map. For instance, if you open 
a Comma Separated Value (CSV) file with point information, Lucy automatically detects 
the information it needs for visualization, and places the points on the map. 
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Figure 8: Applying a color map to show speed limits on OpenStreetMap roads data.

Figure 9: Loading a CSV file with one month of Chicago crime reports, and turning the result into a heatmap.
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Lucy supports delimited files with feature positioning information specified as point 
coordinates, or as Well-known Text (WKT) strings.

Opening a delimited file in Lucy brings up a preview dialog. It allows you to assess whether 
the file information is interpreted correctly by Lucy. Based on the preview, you can supply 
additional information or correct the interpretation, or you can go back to the loaded file, 
and resolve any shortcomings there.

Once you have loaded the delimited file information, you can treat it like any other 
geospatial dataset, and apply techniques such as LuciadLightspeed density painting to 
create heat maps, or set up feature clustering based on feature properties to make sense 
out of larger data sets.

OTHER ENHANCEMENTS 

LUCIADLIGHTSPEED ESSENTIAL
 • Faster data format recognition. The performance of the canDecode check for 

formats has improved significantly for the aviation standards AIXM, DAFIF, ARINC, and 
LuciadFusion coverage data formats. The acceleration benefits use cases where large 
data volumes must be scanned and validated as supported data sources. 

 • Boosted metadata decoding efficiency. The LuciadLightspeed decoders now decode 
the metadata that often comes with geospatial data, such as ISO 19115 metadata, 
as efficiently as possible. They base the extraction of the metadata on a minimal 
inspection of the files, thereby boosting performance. The decoded metadata is stored 
as LuciadLightspeed model metadata. The Luciad model decoders also provide more 
generic metadata, such as the data category, related files and their MIME types.

 • Retrieve OGC service data through a direct URL. The LuciadLightspeed OGC Web 
Client API allows you to use WMS, WFS, WCS and WMTS services. The API now makes 
the creation of a model easier by supporting a “direct data URL”. Users can simply 
provide a single String consisting of the server URL and a key-value parameter “data=”, 
with the value specifying the name of the desired data set. 

For instance, you can use https://sampleservices.luciad.com/ogc/wfs/
sampleswfs?data=osm_places to create a model for the osm_places data set 
provided by a Luciad WFS sample service.

 • Support for zipped license. You no longer have to unzip the LuciadLightspeed license 
file before installing it. You can now just place the ZIP file containing the license file in 
the license directory. 
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DEFENSE STANDARDS
 • Expanded control for weapon/sensor range fans 

sector symbol. The Defense Standards component 
provides enhanced support for the Weapon/Sensor 
Range Fans Sector military symbol, defined in the 
US DoD standards MIL-STD 2525b and 2525c. 

In accordance with the standard, the symbol 
allows you to define the position and applicable 
ranges for a sensor by means of arc bands. With 
enhanced support, users can conveniently create 
and modify those symbols directly on the map.

INTERESTED IN THESE NEW FEATURES?

If you would like to add any of the new features to your existing application, please contact us:

LUCIAD  •  info.luciad.gsp@hexagon.com            luciad.com

Figure 10: MIL-STD 2525B wea-pon/sen-
sor range fans from a radar position in a 
LuciadLightspeed view.
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