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SPx for System Integrators
SPx provides system integrators with a powerful set of 

libraries, sample applica�ons, tools, comprehensive 

documenta�on and first-class technical support. The so�ware 

provides a modern, open, extensible framework that can be

used to build radar video servers, client applica�ons or radar 

processors.

The ability to extend and customise SPx solu�ons gives 

system integrators the capability to add value, provide 

localisa�on and maintain close control of the solu�on for in-

country support.

SPx Development So�ware

The SPx Development library provides a large collec�on of 

modules for radar input, processing, display, network 

streaming and recording. The SPx so�ware is designed to co-

exist with exis�ng applica�on so�ware, so that only those 

SPx modules that are needed are included.

For Radar Display requirements, SPx provides powerful 

so�ware-based radar scan conversion to allow system 

Cambridge Pixel’s SPx Development so�ware is aimed at developers who want 

to incorporate radar processing or display capabili�es into a customised server 

or client product.

integrators to add radar display into new or exis�ng Windows 

or Linux/X11-based applica�ons. With an industry-leading 

feature set and highly flexible so�ware op�ons that include a 

C++ library, .NET and Java interfaces, an applica�on co-

processor and an image server, Cambridge Pixel offers 

solu�ons in all radar display architectures.

SPx So�ware Library
Windows and Linux

System Libraries

Graphics Libraries
Windows – MFC, Win32, GDI, GDI+, WPF, Java, .NET, Open-GL
Linux – Xlib, Xt, GTK, Qt, Java, Open-GL

Radar Input

HPx-200/200e/250
Network Input
File Relay
Test Generator
Scenario Generator

SPx Video Processing
Filtering (STC, FTC)
Interference Suppression
LUT Processing
Area-Masking
Thresholding
CFAR

SPx Clu�er Processing
Clu�er Mapping
Clu�er Subtrac�on
Scan-to-Scan Integra�on

Plot Extrac�on
Moving Pla�orm
Track Fusion

SPx Plugin
Process Support

SPx Extensions
World Vector Shoreline
AIS
Graphics

SPx PPI
Scan Conversion

SPx A-Scan
Display

SPx B-Scan
Display

SPx Compression
and Decompression

SPx Network
Distribu�on

SPx Record
and Replay

SPx AV
So�ware
Library

Audio and  Camera
Video support

Client display,
Server Processing

Custom
Applica�on

RadarView
Radar
Visualisa�on
Client

SPx Radar 
Simulator

ASD-100
Air
Surveillance
Display

RDR
Data
Recorder

VSD
Visual
Security
Display

Standard Cambridge Pixel
Applica�ons (built using SPx Library)

SPx Server
Radar Video Server:
Recording,
Distribu�on,
Plot Extrac�on
and Tracking



SPx provides ready-to-run so�ware products for radar visualisa�on, radar video distribu�on, 

plot extrac�on and target tracking (SPx Server). These products are themselves built from the 

SPx library. For many users, it is this underlying library of so�ware components, which may be 

integrated into customised applica�ons, that is the a�rac�on of SPx. By leveraging the 

exis�ng toolbox of so�ware components, a user of the SPx library can combine standard and 

customised processing to gain the benefits of COTS, without sacrificing the ability to 

customise, maintain and enhance the solu�on.

The SPx library provides a rich processing toolbox as a Windows or Linux C++ class library. An applica�on can use a single 

SPx class, for example to provide radar capture or compression, or may combine a number of classes into a server or client 

applica�on. The flexibility of the solu�on comes from the ease-of-use of the class library and the ability to modify and 

expand it with custom code.

SPx Solu�ons

Compressed radar video, in its 

na�ve polar format, may be 

distributed across an Ethernet 

network. By using UDP mul�cast, 

any number of connected clients 

may receive the radar video.

Video Distribu�on

When building applica�ons for moving pla�orms, 

the SPx Scan Converter supports true and rela�ve 

display modes. A class is available for receipt of 

NMEA naviga�on data, which may be used to 

maintain a heading-up display as the pla�orm 

moves.

Naviga�on Data

Compressed radar video, in its na�ve polar format, 

may be saved to disk. The recorded video may 

then be replayed at a later �me and processed as if 

it were live.

Recording

The SPx Plot Extractor is a 

configurable module that 

iden�fies target-like video in 

the input stream and generates 

plot descrip�ons characterised 

by centroid, bounding box, size 

and �me-stamp. These plots 

may then be input to a tracker 

for correla�on and filtering.

Plot Extrac�on
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Radar Video Processing

The SPx library includes a number of  processes for common 

tasks such as:

Ÿ Filtering: STC and FTC filters are available to help reduce 

sea clu�er and weather effects.

Ÿ Thresholding: Video may be thresholded using a dynamic 

CFAR threshold, which is adap�ve to the local signal 

average, or a fixed level threshold.

Ÿ Clu�er processing: A clu�er map is calculated based on a 

long-term average of correlated video. This clu�er map may 

then be combined with the original data to produce the 

processed video. A simple applica�on of this is to remove 

sta�c video and display moving targets in the processed 

channel.

Ÿ Area Mask: An area for processing may be defined as a 

complex polygon. Video inside (or outside) the defined area 

is not displayed. This can be used to mask out areas that are 

not required for display or, alterna�vely, video inside 

selected areas may be displayed differently.

PPI
A-Scan
B-Scan

Network Input
File Replay
Test Generator
Scenario Generator
HPx Hardware
Custom Source

Input Sources

Correla�on
Smoothing
Thresholding
CFAR Thresholding
Area-Blank
LUT

Recording
Distribu�on
Compression
Scan-to-Scan Integra�on
Plot Extrac�on
Trail History Reten�on
STC Filter
FTC Filter
Moving Pla�orm
(Naviga�on data input)
User-Defined Processing

Clu�er Process

Processes Displays
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Flexible Architecture

The SPx Scan Converter is compa�ble with many different 

so�ware architectures. As a C++ library, the scan converter 

can be included into a client applica�on using a simple class 

interface that takes the client’s exis�ng graphics window as 

an input and inserts scan-converted video as an overlay or 

underlay. For Microso� .NET programmers, the scan 

converter can be accessed from any of the standard .NET 

programming languages.

Radar Display Coprocess (RDC)

As an alterna�ve to using the SPx scan conversion classes 

directly within a custom applica�on, it is possible to use the 

Radar Display Coprocessor (RDC) instead. The RDC is 

supplied with the SPx library as a ready-to-run applica�on 

for Windows or Linux that handles radar receipt, processing 

and scan conversion. The RDC can be considered as a 

service that runs on the client processor and is controlled 

from your applica�on using a simple API, which is 

responsible for sending it control commands. The RDC scan 

converts the radar and updates the client’s nominated 

graphics window with the radar image.

SPx Radar Scan Conversion
In 2007, Cambridge Pixel became the first company to introduce a commercially available 
so�ware scan converter that could work with third party graphics applica�ons. SPx provides 
industry-leading, so�ware-based radar scan conversion using a high-performance double 
transform method, which ensures that all window pixels are filled from the best radar 
sample, and that all radar samples contribute to the display picture. There are no holes, no 
missing spokes and no missing data.

Working under Windows or Linux, the SPx Scan Converter adds scan-converted radar video into any graphic applica�on, 
exploi�ng the full power of modern mul�-core CPU and GPU architectures. Cambridge Pixel’s Radar Inser�on 
technology allows radar to be added into an exis�ng Windows or Linux applica�on with minimal changes to the exis�ng 
so�ware. This is especially important when considering the upgrade of exis�ng legacy solu�ons that might have a 
considerable investment in the applica�on’s graphics. By leaving the exis�ng graphics applica�on substan�ally 
unchanged, the costs of revalida�on can be significantly reduced.
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Trail History Reten�on
With the SPx scan-converter, trail 

history can be accumulated over �me 

(several radar sweeps) and, 

significantly, can be retained 

automa�cally across zooms or scrolls 

of the display.

PPI Display Mode
The PPI (Plan Posi�on Indicator) view 

displays the radar as if looking at a 

plan view of its coverage. It shows a 

rota�ng sweep that corresponds to 

the movement of the antenna.

A-Scan Display Mode
In A-Scan (or A-Scope), the data is 

displayed as a signal strength or 

amplitude against �me (equivalent to 

range) for each return. The display is 

what would be seen if the radar video 

were displayed on an oscilloscope.

B-Scan Display Mode
Typically used in fire-control 

situa�ons, the B-Scan mode shows 

range against azimuth. As the radar 

rotates, the display updates across the 

window, from le� to right.

Fade Control
The SPx scan converter supports 

different fade modes, providing 

control over the appearance of the 

radar within a sweep or from sweep-

to-sweep. This means users can select 

views of the radar video that fade 

quickly, replica�ng phosphor displays 

or persist over many scans, allowing 

history trails to build up.

Radar Display
Cambridge Pixel’s high-performance radar scan conversion so�ware supports PPI, B-
Scan and A-Scan display presenta�ons and allows mul�ple videos to appear in a 
window, and mul�ple windows to appear on a screen.

The SPx Scan Converter provides a full range of capabili�es from mul�-window, mul�-channel PPI windows, 
through to parallax-compensated B-Scan views for fire-control radars. A comprehensive collec�on of sample 
applica�ons (with source code) provides examples for most requirements.

Mul�ple Colour
Display
Separate radar sources or different 

versions of the same source may be 

displayed in different colours. This 

makes it possible to dis�nguish 

different sources, but also allows for 

more complex scenarios. For example, 

by processing radar video from a 

single source to remove sta�c clu�er 

it is then possible to display moving 

targets in a separate colour, providing 

an instant visual target detec�on.

Mul�ple Layers
The SPx radar inser�on and display so�ware supports both underlays and 

overlays, rela�ve to the radar video layer. Radar video is blended with underlay 

graphics (for example maps and charts), and overlay graphics are then drawn 

opaquely on top. This allows developers to design complex mul�-layered 

display applica�ons in which the radar video does not completely obscure any 

underlay graphics.
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SPx Development is supplied with a collec�on of u�lity applica�ons and over 50 
examples with source code. The u�li�es provide useful programs that support 
developers with test data, converters, viewers and analysis tools. Based on its 
experience of building solu�ons and suppor�ng customers, Cambridge Pixel 
provides the so�ware tools and technical know-how that helps developers build 
complex radar processing products.

The SPx Development library provides an integrated collec�on of so�ware objects that work 
together, but can also work with third-party code. The library is open and flexible. Modules 
available with the library include the following:

SPx Development Modules

SPx Development Support

Descrip�on

Radar data can be received from the HPx hardware cards, ASTERIX CAT-240, various proprietary 

network formats or through user-defined data structures.

Simulated radar video can be created within the library for system tes�ng.

World vector shoreline map, �led map (Internet source), raster maps, third-party mapping and chart 

applica�ons may be used.

AIS message decode and track display.

Filtering, CFAR, scan integra�on, area blanking, video combining, gain/offset, FTC, STC, interference 

suppression, clu�er mapping, plot extrac�on.

PPI Scan conversion, B-Scan, A-Scan.

Mix radar video with applica�on graphics (from SPx or third party), for underlays and overlays. 

Supports Direct3D, MFC, OpenGL, Qt, X11, GTK.

Modules for record/replay or radar video and AIS, GPS, Nav data.

Receipt of GPS and naviga�on data (NMEA).

Radar video compression and decompression.

Send/receive radar video in SPx or ASTERIX CAT-240 network formats. Handle packet fragmenta�on 

issues associated with ASTERIX.

Bu�on box, range rings, compass rose, EBL, VRM, track display, map display.

Modules

Simula�on and Test

Map Display

AIS

Radar Processing

Radar Display

Display Composi�ng

Record/Replay

NAV Data

Compression

Network Streaming

User Interface Components

Radar Input
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SPx Fusion

Server

HPx

Radar Input

Card

HPx
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AIS / IFF / ADS-B

Fused
Tracks

Radar
Video

Tracks

Custom Client

Recording

AIS / IFF / ADS-B

Radar Sources

HPx Radar Interface Cards Network Sources
HPx cards are compa�ble with a wide range of 
commercial and military radars using video, 
trigger and ACP/ARP or parallel azimuth signals. 

HPx cards provide a flexible range of op�ons to 
support dual analogue and up to 8 digital video 
inputs. The cards are so�ware programmable to 
allow the analogue and digital video inputs to 
be mixed to a single intensity level for each 
sample.

HPx cards are available in PCI, PCIe and PMC 
form-factors.

Typical Applica�ons
The SPx so�ware provides a rich toolbox of 
so�ware components. System integrators can 
use the SPx library, the ready-made 
applica�ons, or a combina�on to meet the 
requirements of their project. A common 
configura�on is a server-client based 
architecture wherein the server is connected to 
the radar and processes the incoming video. 
The server then distributes the radar video over 
a standard Ethernet network to any number of 
connected clients. For projects that require 
target tracking, the standard SPx Server 
applica�on is available and track reports may be 
distributed along with the radar video.

Each of the clients receives the polar video that 
the server system is distribu�ng. The scan 
conversion is performed locally, in each client, 
allowing each operator to select their own view 
of the radar.

SPx applica�ons can accept input from other SPx applica�ons that are 
distribu�ng radar video across an Ethernet network. This enables a common 
server-client configura�on to be adopted, with a single server system distribu�ng 
radar video to any number of receiving clients. It is also possible for SPx 
applica�ons to receive the network video data directly from certain radars.

Naviga�on Data

SPx so�ware works with Cambridge Pixel’s HPx range of radar interface cards and is also capable of 
receiving network radar video from SPx applica�ons that distribute radar video or from radars which 
provide a network video output directly, including ASTERIX CAT-240.

For system test and valida�on, SPx provides a set of test and simula�on objects. Test pa�erns may be inserted into the video at the server or 
client stage and system performance verified. The SPx Scenario Generator supports the defini�on of moving targets.

Scan
Conversion

Custom Client

Scan
Conversion

Recording
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SPx Licensing

SPx Development Licence Ÿ First-class technical support direct from Cambridge Pixel 

engineers, available by telephone or email. Cambridge 
Pixel engineers offer a wealth of exper�se and prac�cal 
experience in radar processing and so�ware engineering 
and this is available to you for the dura�on of your project 
development.

Ÿ Free so�ware updates with access to all new features.

Ÿ U�lity programs, including network record and replay, test 

u�li�es, debug tools etc.

SPx Run�me Licence

An SPx Development Licence is needed when developing 
custom SPx applica�ons, but is not required when running 
standard applica�ons, such as SPx Server or RadarView. The 
Development Licence is available for Windows or Linux and 
for one, two or mul�ple developers (site or project licence).

The Development Licence provides the following:

Ÿ The SPx development libraries and include files, including 

the C++ class library and .NET interface.

Ÿ Printed documenta�on for the class library, developer 

support manuals and tutorials.

Ÿ Source code of sample applica�ons, framework solu�ons, 

test and demo programs.

Ÿ Programmed dongle (two dongles supplied for two seat or 

mul�-user licence) to be used for tes�ng of developed 
applica�ons.

When an SPx applica�on has been developed using the 
Development Licence, the so�ware may be deployed with a 
Run�me licence. This is a perpetual (never-expiring) so�ware 
licence that enables the SPx capabili�es on the deployed 
hardware. There are different licences for deployed SPx 
capabili�es.

New Cambridge House, Litlington 
Royston, Her�ordshire, SG8 0SS UK

T: +44 (0) 1763 852749 
E: enquiries@cambridgepixel.com
W: cambridgepixel.com

@CambridgePixel


