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Abstract  

High speed cameras that can record store separation or other events during test flights are 

widely used measurement systems in today's NDT development process. The data collected 

by these camera systems delivers important feedback for designers and test engineers for 

improvement or validation of systems. Traditional 16mm film-based high speed cameras 

have been replaced by first-generation digital high-speed cameras in the past years. 

 The deployment of second generation, network-based airborne instrumentation is 

now leading to cost efficient replacement of legacy systems.  One application of airborne 

instrumentation systems that has up to now been developed and maintained separately from 

traditional avionics and orange-wire data acquisition systems is high speed video.  The 

development of network-based high speed cameras has led to an opportunity to unify these 

two previously distinct airborne data acquisition activities using standards for plug-n-play 

interoperability across airframes and organizations.  This paper describes standards based 

network-based video and imagery instrumentation systems, which are being implemented 

to replace existing proprietary systems. 
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What is a High Speed Camera?

• Slowing down very fast movements

• Extreme slow motion camera
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Store 
separation

AOS high speed camera on
Dassault Raffale

• Many customers need to immediately replace 
DRS ASVS Systems

• What standards should new systems follow?

• Data Recording Format?

• Systems & Camera Interface?

• Command & Control Syntax & Protocol?

• Can components be exchanged between 
different test sites?

Current situation
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Why do Standards matter?

Vendor X
Compliant 
Recorder

Vendor Z
Compliant 
Recorder

Vendor Y Compliant 
Ground Station

Standards based 
interoperability
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Cameras require:

• Command & Control

• Apply Real-Time Changes in Flight

• Time Correlation of All Test Instrumentation & Mission 
Data

• Accept Hardwire Trigger or Network Trigger

• Local Storage or Streaming of Data to Storage Media

Requirements of airborne high 
speed camera system

Requirements of airborne high 
speed camera system
System Controllers Require:

• Discover, Configure, Command & Control Multiple 
Cameras

• Manage & Initiate Triggers

• Provide Real Time Video from Multiple Camera 
Groups

• Provide Master Timing Source & Distribution

• Interface with Aircraft & Instrumentation Control 
Systems
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Next Gen Airborne Separation Video System:

• Compliant with Standards & Network Based

• New IRIG/OSG Standard

• Leverage Existing GigE Vision & IRIG Standards

What Does It Mean?

• Interoperable Plug-n-Play Cameras & Controllers

• No More Proprietary Stove-Piped Implementations

• Fosters Best In Breed Technologies

• Leveled Playing Field Where Cost & Performance are 
Deciding Factors

The approach

Developed by the Automated Imaging Association (AIA) 
Standards Committee in 2006

• High Performance Camera
Streaming & Device
Control Over the Ethernet
& UDP/IP Standards

Requirements & Objectives

• Mandates Interoperability

• Allows Usage Flexibility

What is the GigE Vision 
Standard?
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• Fastest Growing Standard in the 
Vision Industry

• Allows Users to Leverage Unique 
Benefits of Networked Video 
Connectivity

• Built Upon Dozens of Time-Honored 
IEEE, IETF & GenICam Standards

• Interoperability with Products from 
Multiple Manufacturers

The GigE Vision Standard

• Dozens of Companies, every Sector of Imaging 
Industry

• Hundreds of Compliant Products

• Hardware, Software/SDKs, FPGA IP cores

• Different Performance Levels, Price Points

• Excellent Interoperability

• Automated Validation Framework

• Validated Since 2006 at Ongoing Series of 
International Plug Fests

Copyright © 2010 Pleora Technologies Inc.

Who supports GigE Vision?

7



Why not use GigE Vision for 
Airborne applications?

AOS airborne
high speed camera

Commercial

Same software for Airborne and 
commercial

AOS airborne
high speed camera
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Sensor Sensor Bus Controller

GigE Vision
Interface

Volatile
Memory

Buffer # 1

Buffer # 2

Buffer # n

Nonvolatile
Storage

Difference between 
Commercial and Airborne

• Standardize Features Unique to Airborne applications

• Facilitate Test Range Interoperability

• Compliant Plug-n-Play Cameras

• Compliant Controllers Independent of Cameras

• Foster Vendor Performance & Procurement Cost Savings

• Common Data Formats & Analysis Tool Sets

� New IRIG/OSG Airborne Network 
Camera Standard (ANCS)

Why a new Standard?
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IRIG 106 Chapter 10
Removable Media

GigE Vision Streaming Protocol

Recording GigE Vision Network 
Data

• GVCP Application

o Device Discovery & Control

o System Configuration Management

• GVSP Receiver

o 4 Channel Multiplexer

o Raw Image Transforms & Overlays

• Multiplexed Video Outputs

o Selectable Overlay & Camera Groups

o NTSC Video Out for Telemetry

o H.264 for Network

• GPS, IRIG TCG & IEEE-1588 Grand Master Clock

• Aircraft & Instrumentation Interfaces

o Ethernet & Discretes

• 24 Camera Trigger Outputs

• IRIG 106 Chapter 10 Recorder Control

o Camera Downloads

• IRIG 106 Chapter 10 Packetizer

Network Mission Systems 
Controller (NMSC)
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12 Port GEV Switch

GVSP

CH10 Recorder

Preview Telemetry

A
ircraft 

Interface

G
V

S
P

IRIG/OSG System

6 each AOS cameras 

IRIG/OSG System
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Validates GigE Vision requirements
and IRIG/OSG Standard requirements

Validation software

AOS cameras - fully compliant

AOS Q-EM high speed cameras
- 3 MPixels @ 500fps
- 1.3 MPixels @ 1000fps
- max. 100‘000 fps
- Very compact
- CF card slot and Video interface
- Built-in image memory up to 10.4GB
- Built-in NiMH-battery, fully autonomous
- Certified acc. MIL-STD-461 and -810

- Fully compliant with IRIG/OSG ANCS
standard
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