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Abstract 
As part of the iNET Team’s plan to demonstrate to the validity and benefits of adding a 
network connection to a test vehicle, Wyle Laboratories Telemetry and Data Systems is 
developing a network-based command structure that allows ground-based users to 
request data previously archived on-board a test article in response to real-time data 
monitoring. This synthesis of real-time telemetry monitoring with traditional ground-
based post-test data analysis provides flight test engineers with near real-time, error free 
data while the aircraft is on station. Additionally, this approach maximizes the use of 
available telemetry bandwidth by allowing users to dynamically request different data 
sets for downloading. 
 
This paper addresses the command structure of the interface; the utilization of IRIG 106 
Chapter 10 data structures in a network environment, and provides performance metrics 
of the test case. 
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1.0  Introduction 
For the last 4 decades of real-time telemetry use, the impact of drop-outs, caused by 
obstructions, multi-path, etc., have been impacting users ability to make valid “yes/no” 
real-time decisions.  Further impacting the real-time users requirements have been dual 
impact of a) shrinking RF spectrum availability, and b) the increasing need for greater 
bandwidth.   
 
The iNET project attempts to both a) obtain all of the real-time data, without degrading 
data-gaps, and b) the ability to ‘fetch’ other data that is available on the aircraft via an 
independent link. 
 
This paper shall look at the ground station components, software required, and the man-
machine interface.   



2.0  Components 
The iNET components that make up the complete iNET concept system solution are, 
simply stated, the airborne computer (1) for generating PCM data outputs to the recorder 
and to the transmitter.  Second (2) is the Ethernet link to the stored telemetry data.  
Items 3 and 4 are the dual RF links – 3 being the traditional Chapter 4 downlink and item 
four being the two-way ‘wi-fi’ link (IEEE.802.11g).  Finally, item 5 is the ground station to 
receive both data types. 
 

 
2.0  Ground Station 
The ground station used is a PC based solution, using the Wyle Laboratories Series-
3000 with OMEGA-SERV application.  This hardware/software suite allows the data 
ingest of telemetry data from a wide array of sources, including traditional bit 
sync/decom Chapter 4 and 8 data, direct analog/1553/429 data, and UART/Network 
data feeds (along with their related IRIG A, B, or G time).  The OMEGA environment 
also supports TMATS file import/export, as well as a wide variety of custom formats. 
 
The OMEGA environment was well suited to the task since it supports; 

• Chapter 4 PCM data 
• TMATS importing and exporting 
• Virtual streams via Ethernet and both TCP and UDP 
• Reports on Decom status to detect drop outs 

 
 



3.0  Operations 
The OMEGA software and associated decom report on the system status of the 
incoming PCM stream.  It reports errors of: 

• CRC errors at the major frame level 
• Missed minor frames based on a sub-frame counter 
• Missed major frames based on a frame counter 

The man-machine interface (MMI) reports on any of these events in a log, and offers the 
user a simple interface to either select events to download or the ability to ‘download all’. 

 
Operationally, the mission occurs normally, and a log is created of all ‘events’ during the 
mission.  Then, once the vehicle can attain a ‘non-test’ orientation and loiter, the 
operator will ‘fetch all’ of the missing segments so that all mission data can be 
assembled and analyzed.   
 
Each action that occurs, from EVENT logging through FETCH operations, are logging 
into the DATA window. 
 
Features include: 

• EVENT de-bounce 
• EVENT overlap (automatic) 
• File storage location 
• Saving of mission logging and settings in XML files 
• Variable Recorder IP address 
• Time Channel identification 
• LIST location 

 
4.0  Analysis 
Once complete data sets are acquired from the test article, the OMEGA Data 
Environment tool is used to create an error-free composite data set. 
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5.0  Conclusion 
The technology and tools exist today to significantly improve the quality of flight test 
telemetry data in near real-time.  




