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1.0
INTRODUCTION

Runway incursions in the United States have occurred at a rate of approximately 230 events per year in the 1990’s rising from 1993 to 1995.  In consideration of these statistics, the National Transportation Safety Board has identified the prevention of runway incursions as a high priority safety issue.  In an effort to specifically reduce the occurrence of vehicle incursions, the FAA is seeking to explore commercial vehicle tracking systems for the potential of integrating them into the NAS to enhance surface traffic management at U.S. airports.

1.1: System Versions

The Vehicle Tracking System may consist of any or all of the three following versions:

Version 1

Remote tracking and display of a vehicle ID and position with an output in ASTERIX Cat 10 which can be used by a Surface Surveillance Fusion Server.  ASTERIX Cat 10 will be in accordance with the Standard User Application Profile shown in Section 5.1.
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Hardware shall consist of a Central Processing System, display monitor and vehicle communications link.  

Version 2

All of the capabilities of Version 1 above plus an onboard position display function (i.e. a surface movement map) in the vehicle.
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Hardware shall consist of a Central Processing System, display monitor, vehicle communications link, and vehicle display.  

Version 3

All of the capabilities of Versions 1 and 2 above plus the capability to display surface traffic situational awareness on the vehicle (target reports and safety messages) inputted as ASTERIX Cat 11 data to the Central Processing Station.  ASTERIX Cat 11 will be in accordance with the Standard User Application Profile shown in Section 5.2.

.
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Hardware shall consist of a Central Processing System, display monitor, vehicle communications link, and vehicle display.  

2.0: SYSTEM PERFORMANCE REQUIREMENTS (ALL VERSIONS)

2.1: System Coverage

The system shall provide coverage within the coverage area designated for the given airport. The coverage area is defined as the airport operational area identified by the airport movement surface areas (taxiways and runways) of the airport.  The system coverage capability shall be adaptable in order to accommodate various airport sizes and configurations.

2.2: System Capacity

The system shall process and track 100 vehicles simultaneously that are inside the coverage area.  

2.3: Identification and Tracking

The System shall identify all equipped mobile vehicle units in the coverage area.  For each mobile unit, the system shall provide a single unique track, throughout the period of time that the target is in the coverage area and the mobile unit is active.

The system shall detect, uniquely ID and track all targets in order to provide a real time position within the coverage area.

Target identification and position will be reported upon entering the coverage area.

2.3.1: System Update Rate
The system shall maintain an update rate of once every other second in the system coverage area, such as on and near runways and within 46 meters of any crossway intersecting a runway.  

2.4: Probability of Update
The probability of a target transmission report shall be at least 99.5% for any target in any position in the coverage area. 

2.5: System Accuracy:

The system shall provide positional, accuracy of 2 meters (not including map errors) using differential error correction data. 

2.6: Performance Monitoring
The system shall contain a performance monitor function to report on the operational status of the system.  Operational failures shall be reported within 1 minute.

2.7: Processing Delay
The throughput delay between the transmissions of the position report from the mobile unit to the output of that position report from the CPS shall not exceed 0.25 seconds.

3.0: MOBILE UNITS (VERSIONS 2 and 3)
3.1: Portability

The vehicle unit shall be a mountable, fixed item capable of being quickly disconnected and easily removed from the vehicle.  The communications enclosure shall be designed to easily disconnect from the wiring harness for quick connection and redeployment in another vehicle, leaving only the wiring harness and antennas as permanent fixtures.

3.2: Screen Visibility

The vehicle display shall be visible to the operator in all ambient light conditions.

4.0: CENTRAL PROCESSING STATION (CPS) (ALL VERSIONS)

4.1: Tracking.  

4.1.1: Correlation. The CPS shall establish a track based on receipt of a message.  It will then correlate received reports with existing tracked positions of established tracks.

4.1.2: Track Drop.  Tracks that are not updated within a nominal period, Y seconds, shall be dropped.  The time period “Y” shall be adjustable from 4 to 8 seconds.

4.2: Display.  The CPS shall have a minimum of a 17” color display monitor.  The CPS shall display target positions and identities on the display along with a map of the airport operational surface.   

5.0: STANDARD USER APPLICATION PROFILE

5.1: Category 10

The table below illustrates the Standard User Application Profile for the transmission of data from cooperative surveillance sources.  If data items are not listed in this table, their dissemination is optional.  

The following standard UAP shown in Table A shall be used for the transmission of surface cooperative surveillance data:

Table A - Standard UAP for Transmission of Surface Surveillance Reports

	FRN
	Data Item
	Information
	Length in octets

	1
	I010/010
	Source Identity Code
	1

	2
	I010/140
	Time of Day
	3

	3
	I010/020 
	Target Report Descriptor
	1+

	4
	I010/042
	Target Position in X, Y
	4

	5
	I010/161
	Target Track ID
	2

	6
	I010/170
	Target Track Status
	1

	7
	I010/091
	Aircraft Altitude
	2

	FX
	-
	Field Extension Indicator
	-

	8
	I010/200
	Target Velocity (Speed / Heading)
	3

	9
	I010/090
	Mode C Code in Binary Representation
	2

	10
	I010/240
	Aircraft Identification
	6

	11
	I010/070
	Mode 3/A Identification Code 
	2

	12
	I010/190
	Receiver Selection
	2

	13
	I010/220
	Mode S Address
	3

	14
	I010/290
	System Status
	1

	FX
	-
	Field Extension Indicator
	-

	8
	-
	Spare
	-

	9
	-
	Spare
	-

	10
	-
	Spare
	-

	11
	-
	Spare
	-

	12
	-
	Spare
	-

	13
	-
	Spare
	-

	14
	-
	Spare
	-

	FX
	-
	Field Extension Indicator
	-


In the above table:

· The first column indicates the Field Reference Number (FRN) associated to each Data Item used in the UAP;

· The fourth column gives the format and the length of each item, a stand-alone figure indicates the octet-count of a fixed-length Data Item, 1+ indicates a variable length Data Item comprising a first part of 1 octet followed by n-octets as necessary.

5.2: Category 11

The table below illustrates the Standard User Application Profile for the transmission of data to the CPS.  If data items are not listed in this table, their dissemination is optional.

The following standard UAP shown in Table B shall be used for the transmission of surface cooperative surveillance data:

Table B - Standard UAP for Transmission of surface surveillance fusion server records

	FRN
	Data Item
	Information
	Length in octets

	1
	I011/010
	Source Identity Code
	1

	2
	I011/140
	Time of Day
	3

	3
	I011/042
	Target Position in X, Y
	4

	4
	I011/161
	Target Track ID
	2

	5
	I011/170
	Target Track Status
	1

	6
	I011/075
	Target Track Information
	1

	7
	I011/091
	Aircraft Altitude
	2

	FX
	-
	Field Extension Indicator
	-

	8
	I011/200
	Target Velocity (Speed / Heading)
	3

	9
	I011/090
	DGPS Correction Message
	var

	10
	I011/240
	Aircraft Identification
	6

	11
	I011/070
	Mode 3/A Identification Code 
	2

	12
	I011/300
	Alert Message
	13

	13
	I011/310
	Hold Bar Status
	36

	14
	I011/290
	System Status
	1

	FX
	-
	Field Extension Indicator
	-

	15
	I011/090
	Target Size
	1

	16
	-
	Spare
	-

	17
	-
	Spare
	-

	18
	-
	Spare
	-

	19
	-
	Spare
	-

	20
	-
	Spare
	-

	21
	-
	Spare
	-

	FX
	-
	Field Extension Indicator
	-


In the above table:

· The first column indicates the FRN associated to each Data Item used in the UAP;

The fourth column gives the format and the length of each item, a stand-alone figure indicates the octet-count of a fixed -length Data Item, 1+ indicates a variable length Data Item comprising a first part of 1 octet followed by n-octets as necessary.

6.0 ACRONYMS AND ABBREVIATIONS

ASTERIX
All Purpose Structured Eurocontrol Surveillance Information Exchange

Cat

Category

CPS

Central Processing Station

DGPS

Digital Global Positioning System

FAA

Federal Aviation Administration

FRN

Field Reference Number

ID

Identification

NAS

National Airspace System

UAP

User Application Profile

7.0 REFERENCE DOCUMENTS

SUR.ET1.SY05.2000-STD-07-10, Eurocontrol Standard Document for Surveillance Data Exchange,Part 7,Transmission of Monosensor Surface Movement Data, Edition 0.27, dated February 2001.

SUR.ET1.ST05.2000-STD-08-10, Eurocontrol Standard Document for Surveillance Data Exchange, Part 8, Transmission of SMGCS Data, Edition 0.15, dated February 2001
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