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Effective training for installers and users of very small aperture terminals (VSATs) is 
critical for reliable communications link operation.  As satellite capacities continue to 
grow, the cost of terminals falls, and their numbers proliferate, it becomes ever more 
important to train field technicians in critical skills such as correct antenna pointing 
technique, which are necessary to optimize reliability and prevent unintended 
interference. 
 
In support of the worldwide satellite communications industry, the Global VSAT Forum 
(GVF) manages a comprehensive training certification program for field technicians and 
other professionals.  In this paper, we will review the objectives and evolution of the 
program, its structure, online interactive content, results, and upcoming expansions. 
 
 
Background 
 
The Global VSAT Forum (GVF) is an association of key companies involved in the 
business of delivering advanced satellite systems and service to consumers, commercial, 
and government enterprises worldwide. The Forum is independent and non-profit, with 
a global mission to act for the general promotion of the global VSAT technology and 
service industries. The GVF represents the best interest of its members at relevant 
industry symposia, provides regulatory and legal consultations, and forms a single point 
of contact for any suppliers to the industry or users of VSAT equipment and services. 
 
In 2002, in response to requests by satellite operator members, GVF  created a global 
program to serve as the international standard for VSAT installer certification training.  
The GVF program was endorsed by the international industry and expanded in 2006 
with extensive online, award-winning interactive content developed by SatProf, Inc.  
SatProf continues to develop new learning content and administer the program in 
partnership with GVF. 
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In 2009, Intelsat, SES, and other global satellite operators formed a nineteen-member 
working group to share knowledge and develop strategies to combat the growing 
problem of interference in satellite transponders. This Satellite Operators Interference 
Initiative (“SOII”) group aims to reinforce the activities already underway at GVF, 
SUIRG, and WBU-ISOG. 
 
The SOII group defined three priority initiatives: (1) carrier identification technology, 
(2) incident data sharing, and (3) training for installers and ground station operators.  
GVF’s VSAT training program was formally endorsed by the group to address the 
training initiative.  
 
In support of that initiative, GVF further enhanced and restructured the program to 
expand its reach and to more sharply focus the training program on mitigating 
accidental uplink interference. 
 
As of the end of 2010, more than three thousand technicians have been enrolled in 
various aspects of the GVF program, with nearly one thousand technicians and 
engineers throughout the world completing the GVF Advanced VSAT Installation 
Certification. 
 
 
Certification structure 
 
The Global VSAT Forum offers three  levels of certification for fixed VSAT installation: 
Basic, Advanced, and Specialist, as listed in Table 1. 
 
 
GVF Basic Certification 
 
Basic Certification is granted to students who have learned and demonstrated core skills 
specifically relating to interference mitigation, including: 

1. Accurate antenna pointing (to minimize Adjacent Spacrecraft Interference) 
2. Accurate cross-pol alignment (to minimize cross-pol interference) 
3. Proper connector attachment (to prevent interference due to 

rebroadcast/retransmission) 
 
Technicians holding GVF Basic Certification can be expected to understand the 
importance of interference mitigation,  correctly point the VSAT antenna, and 
responsibly align it to maximize its reliability while minimizing interference to other 
links. 
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In order to receive Basic Certification, the student must successfully complete online 
course GVF510 and then demonstrate the key skills and knowledge by passing the GVF 
Hands On Skills Test (HOST). 
 
The GVF510/HOST sequence is designed to be highly affordable and accessible; the 
instruction is delivered thoroughly and at the student’s own  pace, while the hands-on 

 GVF VSAT Installation Certification

Basic Advanced Specialist

Meets minimum satellite operator 
requirements for prevention of interference 
when activating a VSAT 

   

Solid knowledge and skills in general VSAT 
installation, maintenance, and troubleshooting 

   

Eligible to be listed in the GVF public database 
of certified VSAT installers 

   

Solid knowledge and skills for installation, 
maintenance, and troubleshooting of specific 
equipment types 

   

Online courses required GVF 510 
GVF510 
GVF520 
GVF521 

GVF510
GVF 520 
GVF 521 
GVF 503x 
(for each 
specialty) 

Hands on skills test required 
GVF Basic 
HOST 

GVF Basic 
HOST 

GVF Basic 
HOST  

Certification database listing 
Visible to 
satellite 
operators 

Public** Public** 

 
* Some Specialist certifications may also require additional manufacturer- 
specific hands on skills testing. 
** Certification holders may opt out of public listing 
 

Table 1.  VSAT Installation Certification structure 
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assessment is focused entirely on practical skills and allows an experienced, GVF-
approved technician to act as the HOST Examiner in the field.  In fact, GVF has qualified 
dozens of Examiners from organizations across the industry and around the world. 
These examiners are available and may serve their own organizations or offer HOST 
sessions to the public, according to their preference.  
 
Students holding Basic Certification are assigned a unique GVF Certification 
Identification Number, are registered in GVF’s installer database, and their contact 
details are accessible by satellite operators who may wish, for example, to confirm a field 
technician’s certification status at the time of a new VSAT activation. 
 
GVF believes it is a practical goal to train every VSAT technician to at least Basic 
Certification status.  To achieve this goal, the satellite operator community may 
implement a program that will eventually require every technician activating a terminal 
to have attained at least a GVF Basic Certification. 
 
 
GVF Advanced Certification 
 
“GVF Advanced Certification” is granted to students after demonstrating thorough 
knowledge of fundamental satellite communications theory and practical installation 
techniques.  To receive an Advanced Certification, the student must fulfill the 
requirements for Basic Certification (GVF 510 and the HOST) and complete online 
courses GVF 520 and 521.   
 
 
VSAT Specialist Certifications 
 
GVF Specialist Certifications are available for a variety of specific manufacturer’s 
equipment models.  To receive a Specialist Certification, the student must fulfill the 
requirements for Advanced Certification and complete a Specialist online course in the 
GVF503x series. 
 
 
Course GVF 510: Core Skills for Basic Certification 
 
The knowledge and skills for  Basic Certification are taught in the entry-level online 
course, GVF510 (“Core Skills for VSAT Installers”) using extensive animation, 
interactivity, and simulations.  
 
The GVF 510 course introduces the student to fundamental concepts of VSAT 
communications from the field technician’s perspective.  Interactive animations, such as 
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the orbit arc simulation shown in Figure 1, allow the student gain a solid feel for look 
angles and other key topics before proceeding to dish pointing theory. 
 

 

Figure 1.   Interactive orbit arc and look angle simulator 

 
In course GVF 510, an interactive, 3-D antenna pointing simulator is used as the basis 
for carefully sequenced tutorials followed by interactive exercises. The simulator 
includes all real-world effects, including meter behavior, antenna adjuster bolt turns 
ratios and backlash, and uncertainties in compass headings.  In fact, the student is 
required to successfully complete the simulator-based interactive pointing and cross-pol 
exercises in order to pass the GVF510 course. 
 
An example snapshot of a typical interactive simulator exercise is shown in Figure 2.  
Here, the student is practicing the skill of finding the satellite.  The student must use the 
pointing information provided, move around the antenna, click on the appropriate 
adjustment and tightening bolts, and turn them with a wrench while monitoring the 
compass reading and meter display.  The simulator scores the student’s results and 
provides detailed feedback on any problems.  Later, the student must perform this 
exercise as a mandatory assessment.  In subsequent lessons, the student uses the 
simulator to learn how to perform “beam balance” pointing, which is critical for the 
prevention of adjacent satellite interference, as opposed to simply adjusting the dish for 
best signal. 
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Figure 2 Antenna Pointing Simulator 

After the student has learned and demonstrated dish pointing skills, polarization 
concepts are introduced using 3-D visualizations.  The student experiences directly the 
impact of polarization errors with a simulator that shows, simultaneously, the co- and 
cross-pol transponders in the satellite while the student is adjusting the antenna (Figure 
3).   
 
This concept is notoriously difficult to explain in a classroom and even with a live VSAT,  
because the satellite operator’s NOC transponder monitoring screens are at a distant 
location.  With the online interactive simulator, however, students can for the first time 
see for themselves what impact their antenna alignment errors can have on other 
satellite users. 
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Figure 3.  Cross-pol alignment simulator 

 
 
Hands On Skills Test: Verifying Core Skills Competency in the Field 
 
The Hands On Skills Test (HOST) requires the student to correctly assemble the VSAT, 
correctly pre-set the pol and elevation angles, find the designated satellite, accurately 
peak the azimuth and elevation angles using the beam balance method, accurately set 
the linear polarization, terminate a coax cable with a crimp and/or compression 
connector, weather seal the connector, and show good general workmanship. All of 
these topics are covered in detail in the GVF510 online course, and assessed when 
possible using the 3D model assessment of the skills. Completing the GVF510 course 
prepares the student to pass the HOST exam from beginning to end. 
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Course GVF 520: Satcom Fundamentals  
GVF520, the second in the series of three online courses leading to GVF Advanced VSAT 
Installer Certification, provides the student with a thorough understanding of the 
fundamental theories of VSAT communications.  This knowledge is essential for every 
skilled and effective satellite ground equipment terminal field technician. 
 
The course is appropriate for all installers and field technicians who may be responsible 
for activating any type of VSAT terminal, as well as engineers and technicians desiring a 
technical introduction to two-way satellite communications. 
 
The course covers the following topics: 

1. Satellite communications overview 
2. Orbits 
3. Satellite footprints and coverage areas 
4. RF signals and waves 
5. System signal levels, gains, losses, and levels 
6. Signals, noise, and spectrum 
7. Modulation 
8. Antennas 
9. Propagation 
10. Satellite links 
11. Polarization 
12. VSAT equipment and components 
13. Access methods 
14. Mobile VSAT overview 
15. VSAT network considerations 
16. Comparing satellites and satellite services  

 
GVF 520 contains over 400 screens and takes most students 10-20 hours of online study 
to complete.   
 
An example screen shot from the Modulation lesson is shown in Figure 4.  Here, the 
student is learning why QPSK signals are filtered to reduce bandwidth and how that 
causes amplitude variations.  The tutorial includes a full, real-time, numerical 
simulation of a modulated signal with interactive adjustments of filtering properties, 
resulting in displayed time-domain and spectrum (FFT). 
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Figure 4.   QPSK modulation tutorial in course GVF 520 

 
 
Course GVF 521: Practical Technique for VSAT Installers  
 
GVF521 completes the knowledge training requirements for GVF Advanced VSAT 
Installer Certification.  The course covers issues that field technicians face, such as using 
a compass, calculating levels in dB, voltage drops, cable lengths, using a spectrum 
analyzer, grounding, basic IP networking, safety issues, and troubleshooting. 
 
The course covers the following topics: 

1. Site survey and planning 
2. IFL planning 
3. Tools and test equipment, including spectrum analyzer use 
4. Outdoor equipment assembly 
5. IFL installation 
6. Grounding 
7. Peak and POL review 
8. Carrier lineup and link test 
9. Data networking 
10. Safety 
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11. Troubleshooting 
12. Finishing the job 

 
GVF 521 contains over 300 screens and takes most students 5-15 hours of online study 
to complete.   
 
The course includes a fully functional spectrum analyzer simulator (Figure 5).  Coupled 
with real-time QPSK signal simulation, the spectrum analyzer enables students to learn 
and practice skills such as carrier identification, measuring C/N, and troubleshooting 
interference. 
 

 

Figure 5.   Spectrum Analyzer tutorial and simulator from course GVF 521 

 
 
Course Series GVF503x: VSAT Specialist Training 
 
Specialist Certification courses provide detailed installation and commissioning training 
for specific manufacturer equipment. For example, in GVF 510, the student learns how 
to use a generic signal ID meter, whereas in specialist course GVF503i, the student 
learns in detail specifically how to configure an iDirect remote terminal and use its built-
in meter functions. 
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All specialist courses are developed with the endorsement and collaboration of the 
equipment manufacturer, and cover vendor specific installation techniques and 
requirements. Example screen shots are shown in Figure 6. 
 
The specialist course series currently covers iDirect, Gilat SkyEdge II, and Hughes 
HN/HX-series VSAT terminal installation.  Additional specialist courses for other 
equipment models and manufacturers are planned.  
 
 

   
 

Figure 6.   Example screens from specialist courses 
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Marine VSAT Certifications 
 
GVF is preparing a new certification program for maritime VSAT operators and 
installers.  This structure and certification sequence is shown in Table 2. 
 

 GVF Certification 

Basic Operator Specialist 
Operator 

Installation and 
Maintenance 

General skills and knowledge critical to at-
sea operation of all marine VSATs 

   

Skills and knowledge critical to at-sea 
operation of specific makes and models of 
marine VSATs 

   

Solid knowledge and skills for installation,  
maintenance, and troubleshooting of 
specific makes and models of marine 
VSAT’s with stabilized antennas. 

   

Online courses required GVF 561 
GVF561 
GVF562x * 

GVF561 
GVF562x * 
GVF520 
GVF 503x * 

Hands on skills test required N/A N/A HOST-x * 
 

Table 2.   Marine VSAT Certifications 

 
Course GVF 561: Basic Marine VSAT Operator 
 
GVF Basic Marine Operator Certification training provides the general skills and 
knowledge critical to at-sea operation of all marine VSAT’s. This course and certification 
was developed in response to GVF members requesting training for end user operators 
who are responsible for a marine VSAT after the factory-authorized technician has 
completed the initial installation and disembarked from the vessel. 
 
Topics covered in course GVF 561 will include concepts of VSAT communications, 
microwave signal characteristics, satellite coverage zones and pointing angles, beam 
switching, stabilized antennas, blockage, interconnections to vessel navigation systems, 
safety issues, regulatory and licensing questions, preventing interference, and 
comparing VSAT with other broadband marine services. 
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Specialist Marine VSAT Operator Courses and Certifications 
 
The Specialist Marine Operator Certification training provides the skills and knowledge 
critical to at-sea operation of specific marine VSAT’s.   For example, course GVF562E 
will provide the knowledge and skills to operate, restart, maintain, and perform first-
level troubleshooting on SeaTel/Cobham marine stabilized antennas configured with 
iDirect modems. The topics covered will include: 

1. Hardware description 
2. Principles of operation 
3. Startup and shutdown 
4. Using the DAC front panel 
5. Using the iDirect modem 
6. Problem solving 
7. Preventative maintenance 

 
Marine VSAT Installation and Maintenance Specialist Courses and 
Certifications 
 
The Marine Installation and Maintenance Certification training is intended for 
technicians who install, maintain and repair specific marine VSAT hardware. 
Certification is awarded upon completion of the relevant on-line course and an 
equipment-specific Hands On Skills Test, which is typically coordinated and provided by 
the terminal equipment manufacturer. 
 
The Marine Installation and Maintenance courses will cover, in great depth, all aspects 
of how to install, commission, operate, and troubleshoot the marine terminals. Topics 
will include terminal overview, configuring and monitoring the equipment, description 
of the gimbaled mount, antenna and RF components, control system components, 
navigation system connections, satellite acquisition and tracking, balancing technique, 
operating modes, site surveys, installation and assembly, commissioning, maintenance, 
and troubleshooting. 
 
Animations, simulation, and interactivity are used throughout the courses.  For 
example, balancing theory and techniques are taught using a simulator which not only 
provides a 3-D mechanical rendering of the stabilized antenna, but emulates the inertial 
dynamics in real time (Figure 7).  This allows, for example, students to practice moving 
adjustment weights around on the antenna structure and testing to see if the antenna 
remains balanced, or falls to one side. 
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This series of courses includes GVF503T (Schlumberger Spacetrack Marine VSAT) and 
GVF503E (SeaTel/Cobham Marine VSAT).  Additional courses are planned. 
 
 
 
 

 

Figure 7.   Balancing tutorial using 3-D inertial simulator 

 
Registration and Student Tracking 
 
Students may self-register at the GVF training portal, use a credit card to remit fees, and 
begin learning immediately.  Alternatively, they may make arrangements for other 
payment methods or bulk orders.  Organizations who wish to use GVF training as an 
integral component of staff development are provided with weekly detailed student 
status reports, and if desired, they may log in to the training portal directly and review 
student progress at any time. 
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Online Training Instructional Design 
 
The GVF online training courses all have certain design features in common, with the 
end result designed to be complete understanding, comprehension, and retention of the 
course training objectives. 
 
Online courses are delivered from a full-featured Learning Management System (LMS).  
Each student has an account on the LMS which tracks the students’ progress and awards 
completion certificates. The student can log out and return at any time. 
 
The GVF online courses are self-paced. The student progresses only when he or she 
presses the Continue button on each screen. The student can review any page or lesson 
in the course via links connecting to the course outline that is continuously shown on 
every learning page. 
 
The courses are comprised completely of animations, interactive graphics, and text. To 
ensure consistent and reliable course access and operation for students with limited 
internet connections, the courses contain no large audio or video files that require high 
speed internet access. Each learning page (including all complex 3-D simulations) is 
simply a Flash file that automatically and transparently executes on the student’s 
computer after it is delivered by the LMS.  Computer performance is not critical – any 
computer that was manufactured in the last 5-7 years will be more than fast enough to 
run all simulations.   A high-speed internet connection is not necessary.  
 
Course content is  very interactive, so students can explore topics via their own actions, 
not simply having information presented to them in a one-way manner. 
 
Every lesson ends with a quiz that covers the topics in that lesson.  If the student fails 
the quiz, he/she may simply repeat the lesson and try again.  Quizzes and final tests 
include simulator exercises where appropriate, so it is almost impossible to complete a 
course without a solid understanding of the material. 
 
Every course includes realistic simulations of the hands on skills required for the real 
world topics covered in the course. The simulations are realistic, math- and physics-
based models and simulations that provide real-time feedback on the students’  skills 
and techniques required for the skills in the course. These simulators provide 
assessments in the courses based on successful completion of the skills required, not 
simply by passing text-based quizzes. 
 
Every course includes downloadable reference material, such as a Quick Reference to be 
kept by the student for future reference and convenient use in the field. 
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Every course includes a Glossary of terms used in the course. 
 
The courses are currently offered in English; however, the GVF510 course will soon be 
available in English, Portuguese, Spanish, and French. Other courses and languages will 
be added. 
 
 
Student Feedback From Course Evaluations 
 
A sample of student feedback for the online GVF courses indicates that: 

• 100% found the course to be effective. 
• 100% agreed the course did a good job teaching how to avoid uplink interference  

when installing a VSAT 
• >90% agreed the antenna pointing simulation was good or realistic. 
• >90% agreed they would take more online courses like this. 
• 100% agreed the course was well written or the graphics answered any 

questions. 

 
Students have also submitted comments such as: 

• “Very good. I have over 21 years in the satellite industry and I learned a new thing 
or two here. Excellent job!” 

• “The course is very good one. I thank GVF making available these kind of courses 
for people even in remote areas like me.” 

• “It was well presented and on a level that anyone could understand.” 
• “I really learned a lot from this course! I knew nothing about satellites, and now I 

feel like a pro. Thanks!” 
• “I never believed that online learning could be more effective than classroom 

purely based on slides and animations. I am very impressed.” 

 
Conclusions 
 
Unintended interference can cause serious service disruptions, capacity reduction, and 
mission compromise.  Field technicians and network operations center staff have critical 
roles in the prevention of interference.    The GVF VSAT Certification training program 
offers solid, focused, and effective training for technicians in a range of roles, and 
significantly helps them prevent interference, optimize productivity, and establish  
reliable satellite communications services. 
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