CHAPTER 4PRIVATE 

RANGE TEST CAPABILITIES
Test support is tailored to the services required by the customer.  To satisfy these requirements, NR constantly reviews instrumenta​tion, methods, procedures, etc.  This chapter presents the nominal surroundings and some general capabilities of the range.
4-4.  ELECTRONIC TRACKING CAPABILITIES
4.4.1  RADAR INSTRUMENTATION SYSTEMS


a.  The radar suite at WSMR consists mostly of C-band, gated CW, metric radars capable of tracking in skin or beacon mode.  There are 10 Single Object Tracking FPS-16 radars of which eight are mobile.  In addition, WSMR has one mobile Single Object Tracking MPS-25 radar, two mobile Multiple (40) Object Tracking MPS-39 radars, and four mobile Single Object Tracking MPS-36 radars.  All the mobile radars can be deployed at any of several hundred sites distributed throughout the range and can also support off-range programs.  Through optimal positioning, the quality of the track data is improved.  All are gated CW radars with the exception of the MPS-39.  The MPS-39 is a chirped radar.  It transmits Linearly Frequency Modulated (LFM) or compressed waveforms that offer improvements in detection and range resolution over gated CW radars.  WSMR also has one mobile Weibel radar.  The Weibel radar is a pure CW, X-band, Doppler radar.


b.  All metric radars discussed herein with the exception of the Weibel radar are able to pass track data to each other and to the Cox Range Control Center (CRCC).  Future plan is to integrate the Weibel radar as a player.  There are two radar data networks at WSMR: 1) Radar Acquisition Data System (RADS) and 2) Precision Acquisition System (PAS).  RADS connects all of the instrumentation radars at WSMR.  Data from one radar can be relayed to another for cueing purposes via the RADS.  The PAS network connects the instrumentation radars to the CRCC.  Radar data is processed (filtered and smoothed) at the RCC.  From the CRCC, data can be relayed to the customer, displayed on the monitors in the mission control room, or sent to other radars for cueing.  Both the RADS and PAS networks primarily consist of copper cable links.  As such they are capable of transmitting data at a relatively low rate of 120 bits/sec.  This is sufficient to relay range, elevation, and azimuth data at 20 samples per second.  However, current plans are to replace the copper with fiber optic cables.  This would considerably increase the data transmission capability.


c. Applications:



(1)  Time, Space, Position Information (TSPI) for real-time tracking.



(2)  Target Motion Resolution for precision doppler, events, coning motions.



(3)  Multigate for miss distance, events, debris cloud spread.
4-4.2  GLOBAL POSITIONING SYSTEM INSTRUMENTATION SYSTEMS (*GPSIS)


a.  GPSIS are a range asset to provide a variety of Time, Space, Position Information (TSPI) tracking methods for requirements imposed by either the White Sands Flight Safety Branch or the customer.  White Sands, in most cases, will determine, provide, and install the appropriate GPSIS for the customer’s requirements.


b.  Current systems available for single or multi-player (20+ targets), real-time TSPI tracking of helicopters, ground vehicles, drones, fixed wing aircraft, and cruise missiles.  These GPS systems include the GPS Advanced Range Data System (ARDS) and the Truth Data Acquisition Recording and Display System (TDARDS), also known as ARDS Lite, and their data can be displayed at the CRCC real-time displays and/or project sites.  These systems also provide velocity, acceleration, attitude, and attitude rates.  Both systems use a RF data link and have the capability to store the raw data on the targets for post-mission data reduction in case the data link is lost or not desired (Contact NR-AM for types of data reduction and display capabilities).  The Range also has resources to uplink differential GPS from accurately surveyed reference receivers located in various locations of the Range.


c.  Customers desiring to provide their own GPSIS must contact their customer sponsor representative to obtain White Sands approval, especially when this system is to be used to provide "Flight-Safety" metric tracking data.  Customers must work with their customer sponsor representative and the White Sands GPS section to determine whether existing GPSIS can be used, modified, or procured to meet customer requirements.

4-4.3  AIR SURVEILLANCE RADAR SYSTEMS


Air Surveillance Radar for air flight safety at WSMR is provided by three ASR-9 radars. The ASR-9 radar is a two dimensional system in that it collects range and azimuth target information via the primary radar and elevation information via the secondary radar from an IFF source on the aircraft.  Data is collected and transmitted by an on-site Common Digitizer to an area Air Surveillance Center where it is displayed for use by Air Force Controller personnel.  This data is not protected although it is multiplexed due the magnitude of data being transmitted.  An Air Space Display and Control Center (ASDCS) is located in the Cox Range Control Center (CRCC).
4-4.4  RADAR TRANSPONDERS

a.  Radar transponders are used as an integral part of the “closed-loop” radar tracking system.  Transponders are often required to meet stringent tracking requirements imposed by either Missile Flight Safety or the Program.  As such the WSMR transponder personnel methodically specify, procure, and test the units to be flown at WSMR to ensure the highest standards are maintained.


b.  Uses:



(1)  Provides a point source for tracking purposes



(2)  Targets acquisition



(3)  Targets identification



(4)  Reduces radar tracking noise


c.
Functions:



(1)  Controls cycle of transponder utilization at WSMR.



(2)  Purchasing agent for up to tri-services acquisition.



(3)  Coordinates, determines, & develops technical and performance specifications based on target requirements.



(4)  Perform electrical, environmental and performance testing of units both in-plant and in-house upon delivery from vendors.



(5)  Provide inventory maintenance for both range and customer funded units.


    (6)  Support units at WSMR, HAFB, & KAFB.  TDY within/outside CONUS.

4-4.5  SYSTEM OPERATIONS

a.  Support Planning – Planning of electronic tracking support requires a knowledge of the requirements, an in-depth knowledge of electronic tracking instrumentation capabilities and limitations, and direct communication with all customers, which includes WSMR elements using electronic tracking data.  The following must be defined in order to develop an effective plan:



(1)  Missile Flight Safety Officer (MFSO) Requirements.  These take precedent over any other requirements.



(2)  Targets Command/Control.  Impacts on number of radars and radar assignments since not all radars are equipped with required Radar Interface (RI) for this function.



(3)  Range customer requirements which include displays, specialized data and post flight data.



(4)  Range Derived Requirements.  Includes targets acquisition pointing and positioning data from electronic tracking sources for various customers such as projects, optics, telemetry and range control.



(5)  Considerations in selection of prime electronic tracking assignments must include the following:




(a)  Target characteristics, flight profiles and criticality of track.




(b)Geographical considerations that includes electronic tracking coverage’s that can meet user requirements (MFSO, Targets Control, Special Data Requirements and Time, Space and Position Information). 




(c)  Economic considerations and effectiveness versus minimizing risk to test.  Assignment of the minimum number of electronic tracking instrumentation to meet the minimum requirements decreases customer costs and provides effective support since it minimizes impact to the Range Schedule due to availability of electronic tracking instrumentation to support other missions.



(6)  Electronic Tracking Instrumentation capabilities and limitations include:




(a)  Factors such as line of sight, capability to provide specialized data, targets command/control capability, susceptibility to spiraling, antenna lobe patterns, etc.




(b)  Criticality of radar track and possibility of radar data degradation and loss of track due to phase front disturbance (anomaly associated with transponder antenna pattern nulls on slowly rotating or stabilized missile/rockets).




(c)  Trilateralization and base (distance between assigned electronic tracking instrumentation and respective range to targets) configuration to meet specialized data and MFSO requirements.




(d)  Requirement to relocate transportable electronic tracking instrumentation due to geographical considerations, project priority and criticality of track.  Relocation can decrease availability to support other missions.


b.  Support Scheduling - The basic scheduling philosophy is to schedule the minimum number of electronic tracking instrumentation required to meet user requirements.  Preferred electronic tracking instrumentation systems may or may not be available for support due to various reasons such as, downtime for modification or maintenance, electronic tracking instrumentation scheduled on higher priority mission, electronic tracking instrumentation in evacuation area of another mission, equipment failures, or insufficient turn around time (either between missions or workdays), conflict in priority requirements, length of workday, personnel shortages, etc.


c.  Day of Test Restraints - These include those listed under “Support Scheduling” above plus reformatting of the Range Schedule due to mission slides, failures in electronic tracking instrumentation systems and support equipment, etc.
