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UPGRADATION OF INDIAN LUTs AND MCC SYSTEMS

TEST RESULTS

OBJECTIVE
Indian MCC upgraded its LUTs and MCC systems during 1st half of 1998.  New systems were installed and made operational after carrying out necessary qualification tests.  The test results are presented here for perusal by Cospas-Sarsat Joint Committee.  The qualification tests were also aimed to qualify 406 MHz G-SARP commissioning at Indian LUTs for approval by the JC-13.

1.
BACKGROUND

Indian MCC and Bangalore LUT were set-up in 1989-90.  The hardware and software systems were procured from Techno Sciences Inc., USA.  Lucknow LUT was installed in 1990 with antenna and Servo systems indigenously developed by ISRO and the software purchased from TSI, USA.

Between 1990 and 1997, rapid technological changes have taken place in the field of computer hardware and the existing computer systems at LUT/INMCC became outdated.  Besides this, several changes in system specifications and operations were introduced by Cospas-Sarsat.  In order to keep pace with the changing technical and operational environment and to maintain compatibility with other international systems, it became necessary to upgrade Indian LUTs and MCC.  The idea to upgrade the system was proposed in an Inter Agency Steering Committee (IASC) meeting held in July 1996 in Bangalore.  Chairman ISRO, realised the need for system upgradation and it was supported by participants from different user agencies.  The matter was again discussed at ISTRAC and a proposal was sent to INSAT Programme Office, ISRO HQ.  The proposal was accepted by ISRO HQ and necessary funds were made available.

Based on the system requirements, an RFP was prepared and negotiated with Techno Sciences Inc. (TSI).  The contract to upgrade both the LEO LUTs and INMCC was signed with TSI in Dec. 1997. Bangalore LUT and MCC were upgraded in March-April 1998 and Lucknow LUT in June 1998.   The integrated system has been in operations from June 1998, and found to be meeting all functional and operational requirements.  During last one year, several interface-related issues and minor software anomalies were sorted out with the help of designers.  To check the performance of the system, Test and Evaluation (T&E) exercise was scheduled during 21-28 Oct. 1998 by activating a test beacon (406/121.5 MHz) at Bangalore LUT and data were collected  for analysis as per Cospas-Sarsat procedures (Document no.  CS.T005, Issue 2, Oct. 1998).

2.
INDIAN  LUT  SYTEM  TEST

December 1998

The Indian Mission Control Centre (INMCC) conducted LUT Qualification Tests during October 21-28, 1998. The purpose of the test was to check out the operation of both Indian LUTs with their new hardware and software upgrades.  It was also to ensure that both the LUTs meet the Cospas-Sarsat specifications.  This report includes details of the tests and data collected from Bangalore and Lucknow LUTs. And results 

In this report all Cospas-Sarsat LUT performance terminologies are used so that the results could be compared directly with those specifications. Each LUT data is presented independently. Data set for each LUT contains three sections, first section for 121.5 MHz data, the second section for 406 MHz G-SARP and the third section for 2.4KB PDS data.

2.1
TEST PROCEDURE

A test beacon was activated for the duration of the test. It had both 121.5 MHz homing and 406 MHz capabilities. This beacon was used for data collection of 121.5 MHz, 406 MHz G-SARP, and 2.4KB PDS in local mode. Several other test and orbitography beacons were used for data collection of 2.4KB PDS in global mode. These beacons are listed below.

          Beacon  ID                  Latitude       Longitude

    -------------------------------

    ADC389B8AA1B9D0  -77.846  +166.711

    A0234BF8A7335D0  +78.923   +11.935 

    9B62197CA7035D0  +77.465   -69.218 

    B47ECC349EC99D1  +13.035   +77.512

    A23C00000000000  +55.620   +37.513

    A23C55555555555  +64.545   +40.540

Data was collected and processed similar to the LUT commissioning test. The results are presented in this report. 

2.2
SUMMARY RESULTS

Both LUTs performed well. They exceeded all the requirements of the Cospas-Sarsat LUT performance specifications except ambiguity resolution in 121.5 MHz band.  They are listed briefly here.

I. 121.5 MHz data: Both Bangalore and Lucknow LUTs showed location accuracy of 83.5% and 88.5% within 20 km, respectively. The Cospas-Sarsat specification requires 70% within 20 km.
II. 406 MHz G-SARP: Both Bangalore and Lucknow LUTs exhibited location accuracy of 100.0% and 98.1% within 5 km, respectively. The LUT specification requires 90.0% within 5 km.
III. 2.4KB Local PDS: Both Bangalore and Lucknow LUTs had location accuracy of 98.8% and 96.2% within 5 km, respectively. The specification is for 90.0% within 5 km.
IV. 2.4KB Global PDS: Both Bangalore and Lucknow LUTs exhibited location accuracy of 98.2% and 96.0% within 5 km, respectively. The specification requires 90.0% within 5 km.
V. Maximum Processing Time is measured as 76 seconds against 15 minutes as per the latest Cospas-Sarsat Specifications (October 1998)
VI. A separate CW test on 121.5 MHz band has been planned to compute Ambiguity Resolution Probability.  The results of this test will be separately submitted for Bangalore and Lucknow LUTs.

VII. Both the LUTs are also capable of  processing
· New Location Protocol

· 80 KHz bandwidth (406 MHz G-SARP)

· New downlink data format (SARP-2) as S7 is successfully tracked which carries SARP-2 with new downlink data format

The detailed results are provided in the following sections.

 3.
Bangalore LUT Test  Results
3.1
121.5 MHz STATISTICS


Number of processed passes      =  180


Number of processed solutions  =  621 


Minimum processing time         =  63.83  seconds


Average processing time            =  67.81  seconds


Maximum processing time         =  74.90  seconds


Test Beacon Location  :  13.035 Deg N,   77.512 Deg E


Number of Solutions                        =  139


Number of solutions within 20 km  =  116


Location accuracy  =  116 / 139      = 0.835  within 20 km
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3.2
406 MHz G-SARP STATISTICS


Test Beacon ID
:

B47ECC349EC99D


Test Beacon Location:  

13.035 Deg N,   77.512 Deg E


Number of Solutions                        =  64


Number of solutions within 5 km    =  64


Location accuracy  =  64 / 64          =  1.00  within 5 km


Ambiguity resolution                       =  0.969

[image: image2.wmf]Histogram of Location Error   (Banglore LUT)

86.42%

12.35%

0.00%

1.23%

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

Distance Error for 2.4KB Local PDS

M / N (%)


3.3
2.4 KB PDS STATISTICS


Number of processed passes      =  166


Number of processed solutions  =  3419 


Minimum processing time         =    6.97  seconds


Average processing time            =  12.29  seconds


Maximum processing time         =  21.41  seconds

3.3.1
Local Mode


Test Beacon ID
:

B47ECC349EC99D


Test Beacon Location:  

13.035 Deg N,   77.512 Deg E


Number of Solutions                        =  81


Number of solutions within 5  km   =  80


Location accuracy  =  80 / 81          = 0.988  within 5 km


Ambiguity resolution                      =  1.00
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3.3.2
Global Mode


Beacon IDs and Locations  :

    Beacon  ID                  Latitude       Longitude

      -------------------------------

       ADC389B8AA1B9D0  -77.846  +166.711

       A0234BF8A7335D0  +78.923   +11.935 

       9B62197CA7035D0  +77.465   -69.218 

       B47ECC349EC99D1  +13.035   +77.512

       A23C00000000000  +55.620   +37.513

       A23C55555555555  +64.545   +40.540


Number of Solutions                        =  1211


Number of solutions within 5  km   =  1189


Location accuracy  =  1189 / 1211  = 0.982  within 5 km


Ambiguity resolution                      =  0.997

[image: image4.wmf]Histogram of Location Error  (Lucknow LUT)

35.25%

30.33%

13.11%

9.84%

4.92%

2.46%

1.64%

0.82%

1.64%

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

40.00%

Distance Error for 121.5 MHz

M / N (%)


4.
Lucknow LUT Data Analysis Results
4.1
121.5 MHz STATISTICS


Number of processed passes      =  192


Number of processed solutions  =  570 


Minimum processing time         =  62.88  seconds


Average processing time            =  67.05  seconds


Maximum processing time         =  76.29  seconds


Test Beacon ID
:

B47ECC349EC99D


Test Beacon Location:  

13.035 Deg N,   77.512 Deg E


Number of Solutions                        =  122


Number of solutions within 20 km  =  108


Location accuracy  =  108 / 122      = 0.885  within 20 km


Ambiguity resolution                      =  0.565
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4.2
406 MHz G-SARP STATISTICS


Test Beacon ID
:

B47ECC349EC99D


Test Beacon Location:  

13.035 Deg N,   77.512 Deg E


Number of Solutions                        =  53


Number of solutions within 5 km    =  52


Location accuracy  =  52 / 53          =  0.981  within 5 km


Ambiguity resolution                       =  0.962
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4.3
2.4 KB PDS STATISTICS


Number of processed passes      =  192


Number of processed solutions  =  3998 


Minimum processing time         =    6.84  seconds


Average processing time            =  12.49  seconds


Maximum processing time         =  21.36  seconds

4.3.1
Local Mode


Beacon ID and Location  : B47ECC349EC99D1   13.035 Deg N    77.512 Deg E


                                           A23C00000000000      55.620 Deg N    37.513 Deg E


Number of Solutions                        =  130


Number of solutions within 5  km   =  125


Location accuracy  =  125 / 130       = 0.962  within 5 km


Ambiguity resolution                      =  1.00
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4.3.2
Global Mode


Beacon IDs and Locations  :

    Beacon  ID                  Latitude       Longitude

      -------------------------------

       ADC389B8AA1B9D0  -77.846  +166.711

       A0234BF8A7335D0  +78.923   +11.935 

       9B62197CA7035D0  +77.465   -69.218 

       B47ECC349EC99D1  +13.035   +77.512

       A23C00000000000  +55.620   +37.513

       A23C55555555555  +64.545   +40.540


Number of Solutions                        =  1356


Number of solutions within 5  km   =  1302


Location accuracy  =  1302 / 1356  = 0.960  within 5 km


Ambiguity resolution                      =  0.998
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5.
INMCC  SYSTEM  TEST 

December 1998

The main function of an MCC is to receive alert data from LUTs (LEO and GEO), do necessary processing, geosort the alert locations and transmit the alert messages to designated RCC/SPOC/MCC as per Cospas-Sarsat documents DDP (Data Distribution Plan) and  SID (Standard Interface Document).  The above functions have been tested during last one year and the test results are presented here.

5.1
TEST  PROCEDURE

The MCC software before installation at INMCC was tested at factory and was found to  be meeting all functional requirements as per MCC specifications set by Cospas-Sarsat.  During last one year, MCC system was put in real operational environment and performance was monitored.  Some of the tests were scheduled by nodal MCC (Australian MCC) to qualify the performance of the system as per CS specifications.  Some of the functions have been monitored and qualified in real operational environment.  

5.2
TEST  RESULTS

Following tests as expected to be performed by a New MCC were carried out :

i. Alert Data Distribution  :   Cospas-Sarsat  revised  the  document Data  Distribution  Plan  (C/S A.001) by including  a few new data formats and  making changes in some of the existing data formats.  It has been verified that system is able to generate all types of data formats correctly. This has also been verified by AUMCC that it is receiving data correctly through different types of new data formats.  MCC also has capability to support the operations using old data formats.

ii. Processing of New Location Protocol Beacons:  The system is able to process new location protocol beacons  and  route the messages according to new DDP.

iii. Integration of GEOLUT with INMCC : GEOLUT has been integrated with INMCC using one way serial communication.  This has been working satisfactorily. 

iv. Integration of beacon registration database with INMCC : Details of the registered beacon appears along with the RCC or  SPOC messages.  This has been implemented and working satisfactorily.

v. Data Communication : Distribution of alert messages to RCCs/SPOCs/MCCs has been fully automated with several configurable options as given below :

· Automatic switch over from one communications mode to another in case of failure of prime mode, with defined priority for each mode.

· Configurable criteria for type of message to be transmitted for each destination and frequency band such as send only after location is resolved,  send for all detections until beacon is off, stop after location is resolved etc.

· Option to use Old or New data formats.

· Integration of additional modes of communication as backup for distribution of alert messages  such as email, Fax, X.25.  Except X.25, all other modes have tested.  AFTN and Telex were existing with old  system and continue to be available with new system also.

vi. Capability to monitor MCC from remote location using dial-up modem : This capability has been tested and found to be working satisfactorily.  

Apart from the above main functions, INMCC as a result of upgradation acquired few more useful features as given below :

· Option to recall data from LUTs

· Auto orbit vector comparison and  updation at LUTs

· Facility to switch over from one nodal MCC to another

· Facility to echo single alert message to more than one destination

· Availability of alerts, messages and tracking schedules in database formats for off line analysis.

· Provision to use mouse to get alert details on Geosort display 

· MCC uses single computer (Pentium 200 MHz) with twin monitors
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