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INTRODUCTION

SatProf, Inc. specializes in online technical training for the satellite communications industry.
We have managed the GVF’s global training program since 2006, with over 16,000 students
engaged. Today, SatProf’s online training is the accepted global standard for satellite
communications education.

Many of the courses in the GVF curriculum were
designed and implemented by SatProf to meet the needs

of the industry at large, but curriculum also includes
many specialized and custom courses that teach the skills | By teaching and assessing

and knowledge for specific services and equipment | critical skills with realistic
models. simulators, training
organizations can dramatically
We are proud to have developed custom courses in | reduce the cost and time
coordination with organizations such as iDirect, Hughes, | needed to effectively train
Gilat, Cobham SeaTel, Speedcast, Intellian, CPI (ASC), |geographically-dispersed staff.
Avanti, Intelsat, SES/O3b, DIRECTV, Integrasys, Rohde and

Schwarz, and Avcom. Furthermore, SatProf has crafted
complete training programs for GVF, IRG/RFI-EUI, and
SBCA.

SatProf is always open to ideas for new specialized training courses. In this booklet, we will
summarize our capabilities, experience, resources, and standard practices for developing and
delivering new custom courses.

For more detail about the standard and custom courses in the GVF curriculum, please visit
gvf.org/training. If you would like to talk with us about working together to solve your
training challenges, please contact Mr. Greg Selzer at +1(214) 507-7059 or email
greg@satprof.com.
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RF ENGINEERING

SatProf is fundamentally an RF (Radio Frequency) and microwave systems engineering house,
with expertise in coding and instructional design, and a training delivery and administration
infrastructure. We have over 60 years’ experience in earth station systems design, including
uplink and downlink chains, antenna applications, link budgets, pointing and look angle
analysis, satellite network planning, transponder loading, orbital dynamics, and simulation in
MATLAB, Excel VBA, and AS3.

D2:pistribution1o

Build a complex D2A system © 2015 Saore e
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Interactive RF level planner for DIRECTV’s D2 Advantage system for distribution of IF signals throughout a multi-
dwelling building. The user can build a complete trunk/tap system, view all RF levels, and check for compliance.

Spectrum analyzer & 20115t e [

This simulation is computing, in real time, the non-linear distortion of a typical SSPA on two 512 Mbps
QPSK signals. Signal levels and frequencies may be independently adjusted using the sliders. The
spectrum analyzer controls are fully operational.
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Fully-functional spectrum analyzer connected to a real-time non-linear distortion simulator, fed by two user-
adjustable QPSK signals. This simulation allows the student to explore the effects of amplifier distortion as a
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ANTENNA SIMULATION

The SatProf code library includes parametric models for generating simulated antenna
patterns (co- and cross-pol) in 2D and 3D, including main beam shape and near and far
sidelobes. These models can represent the behavior of symmetric, offset, parabolic, and
array antennas from 20cm to 20m.

Pointing accuracy simulation is a SatProf specialty, with models that account for base filt,
hysteresis (backlash), lockdown shift, CP squint, and other impairments.

Stuck on a sidelobe? 300 et

Here you can see cuts in both elevation and azimuth. Try adjusting both of the pointing errors and
watch how the cuts move through the 3D pattern. Notice the intersection point - that Is where the
antenna is actually pointed.

Elevation
ponting error
2.4 Gep

Be sure to view this from different perspectives 0o, b
dragging the background! 9

Interactive 3-D antenna pattern simulator

Reading patterns 030 e

A pattern shown on a
polar plot gives a sense
of the gain at different
directions...

0 a8 A good anténns will have
.3 08 aidplobos hat fall urder e
|I1I‘0|'J1|1I‘ﬂﬂ i SO Curee

... bUL it i5 easier to
read critical parameters
from a rectangular plot,

Retate gain (from peak)
]
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Antenna tutorial with synthesized 2-D patterns S AT P R ( \% F
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MECHANICAL SIMULATION

We have developed functions that represent El-over-Az and other antenna mount
geometries using coordinate transformations. These are used in conjunction with real-time
pattern simulation, link budget computation, and 3-D graphics user interfaces to present
realistic interactive experiences to students coupled to correct behavior of meters, modems,
and RF spectrum conditions. For stabilized marine antennas, we add 3-D inertial modeling
coupled to the 3-D graphics, to enable simulation of dynamic balance effects for skills
teaching and assessments.

Balancing exercise

This antenna is unbalanced. You must balance

it by attaching weights and then test for balance

using the procedure you have learned WEGHTS

Interactive 3-D gimbal-based stabilized antenna D sk O YOw e & P
with user-adjustable counterweights.
Passed horizontal balance test? No.
When released, real-time inertial analysis drives Passed vertical balance test? No.
the 3-D graphics to animate motion due to any
unbalance. The student then adds or removes

£ On  |o Mold

counterweights until neutral balance is achieved. AZEL | Bal Mode|  Hand
oo |
> o Redeose

SHOW WY RESULTS o

MODEM SIMULATION

When developing specialty courses for installation of specific modems, we work with the
manufacturer under NDA to define algorithms that describe the modem’s lock and status
indicators and CNR (or equivalent) as a function of current and past signal and noise powers.
Each algorithm is coupled to the antenna, link budget, and mechanical simulators to form a
complete terminal system that can be used for tutorials, practice, and assessments of skills
such as finding the satellite, accurate pointing, and cross-pol alignment.

Antenna Pointing Graph o e
The iSike anbenna pointing plot woris
ik an 0sciloScope MeasLEing signal
lewel. The time span s 30 seconds. . ..

Tutorial explaining a
Thie sagnal strength s disployed as o
veltaga, which has the Tellowing
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modem’s user interface app
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SPECTRUM ANALYSIS

An FFT (Fast Fourier Transform) engine drives the abstracted spectrum analyzer core in our
code library. This can be used for simple spectrum displays in engineering tutorials, or with
fully-function instrument simulator user interfaces, which can themselves be connected to
the antenna and link budget simulators. Realistic spectrum analyzers with real-world signals
allow students to learn, practice, and demonstrate specific operating skills.

Example: SNG emulator in course GVF 532, in
which the student monitors a typical Avcom
analyzer while operating a motorized antenna
controller, in an environment of 2-degree
spaced satellites, each with a full complement
of varied signals across the entire downlink
spectrum on both polarizations.

Find the satellite & point

You Must ind your sssigred satelite and
accurately point the antenna. Chck TASK for
Ul Getads of your tash assigrvment and Ups
When you are finished dick SUBMIT

p) (. @

o - On o - On
MOt

]
e e | Camar Power  Symtol Rate
-
-
o
Y

o o O

3D GRAPHICS AND INTERACTIVITY

Zignal 1D Meter

As part of the code library, we have developed
scripted 3-D models of a wide range of
shapes, from cylinders and boxes to complete
antenna mounts, parabolic reflectors, and
feeds, rendered in the Graphics Processor
Unit for responsiveness.

The student moves around and manipulates
mechanical systems such as az/el antenna
mounts and rotatable feeds.

g
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Interactive feed pol adjustment on a VSAT antenna O.



RESOURCE MATERIAL PREPARATION

SatProf’s instructional philosophy is that the online learning conveys concepts and
understanding but retention relies on the student being provided with counterpart resource
documents, such as quick reference sheets.

In most cases, as part of course development, SatProf will generate these materials, and in
the process, spur a collaboration with the equipment manufacturer on preferred processes,
approved components, and installation rules.

Couria: GNTELDsd Lasson.

Courta Introduciian Platuri: Attesrpt 1 of 2 - o m- l

Y | ]

- Using the Quick Reference Sheet = [ mmnamne
[ ] In the Resources snea for this courbe Yo
P —— will Firct ths Gtk Ritirgrice Guida for GHF —— e
By bwes et WSAT installation, doosment number SP- — _"-“""""'"ﬂ Lo . LT
T —— REF-001. We recommend that you print [ — [
et e it aid Fifar b3 i B wl Prcoiid LRrough E : - <
R this Course.
o |,.|-.:-.':|. o
P i £
Dt
L] -
[ ../l'll any time, you may drag W,

{  the dagram and woe the

BiwaTh Al I yas Wit ba

taks & Chiskir k3 BT By
+ed

Wi may also select which
page of the dagram bo
gl wiing tha tRRlens
beplarw

Tutorial explaining the Quick Reference Sheet that is included with course GVF 510 for VSAT installers.
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USER INTERFACE SIMULATION

In cases where a browser or an app is
used to configure or operate the  Navigating the touch screen e
eq u | p me nt that th e course cove rs, If you see the page forward key, it means that this screen has multiple pages.

SatProf will typically write a wuser
interface emulator that imitates the key

features. The emulator is then
connected to the other simulators as = onseeemewn
a p p ro p rlate ¢ :::ewrill::::e:h:ere.

For example, to activate a CW
(unmodulated) test carrier for cross-pol I,:‘;:’;f:;“;;;:_m:é"f'“””°‘”-
a“gnment' the user may need to open an Fully-function simulation of the user screens

internal web page in the modem and on the ASC NGC antenna controller

user controls on that page, such as

carrier on/off, level, and frequency.

SatProf would emulate that page and the

relevant controls.

VIDEO INTEGRATION

Demonstration - noise and C/N ; o200 e
Now the operator presses Marker Function,
confirms that Noise is highlighted, and
presses Enter.

When the instrument or computer screen is
very complex, it may be preferable to record a
video of each operation to be taught. This
video is streamed to the student, but it can be
paused and resumed at any number of points
as the tutorial explains the action being
performed.

This causes the M1 marker to change to
read Power Spectral Density (dBm/Hz).

Rohde and Schwarz FSH4 spectrum analyzer.

Stepped video demonstration of operation of the A




COMPANION APPS

SatProf has developed techniques for reusing the same scripts and graphics not only in Web-
delivered pages, but in offline apps for iOS, Android, Windows, and Mac OS. That means the
same simulator engine can be used:

o As part of training tutorials,

o As a practice exercise,

« In a certification skills assessment, and

« Inastandalone app for field techs to use on the job.

In this example, SatProf built a 3-D interactive
app to help site surveyors determine the least
amount of area needed for a multi-antenna
NGSO gateway site. The app allows the user to
move the antennas around and analyzes
obstructions in real time. When done, the user
can save a report to be emailed to colleagues.
The exact same engine is used in the web-based
tutorial that teaches how to use the app.

Antenna Arangement Planner

B b2 Advantage Toolbox o X

\% DIRECTV D2 Advantage Toolbox

Here we see one of the screens in the field app
developed as a companion to the training courses

D2A Post-SWild Link Budget
“

for DIRECTV's D2 Advantage satellite TV o corsssr. @

SWiM Splitter ~ BSF  Diplexer Homeruncable Triplexer Splitter RG-6 cable
() None () None () Nodiplexer (+) RG6 () Mo triplexer () None in dwelling

distribution system. The wuser can quickly Orm G Cmew Omn  Omme Gim
determine what combination of component | “=R. e e 3L e owe S
choices and cable lengths allow the signal level | ilfm i —me— ™ TT—. o
specifications to be met. The simulator is used in | oo ‘ ‘

v
. . . -35.5 dBm -39.5 dBm -44.5 dBm -52.0 dBm -60 dBm high risk
tutorials, skills tests, and in the standalone app.

-55 dBm design goal

g
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SKILLS ASSESSMENT WITH SIMULATORS

SatProf’s unique delivery infrastructure enables complex, scripted simulators not only to
compute the student’s skill based on objective training standards, but to transfer the results
to the Learning Management System using standard SCORM protocol.

For example, in the pointing accuracy skills
test page, the student uses the 3D
antenna az/el/pol controls and observes
the signal meter. When the student clicks
Submit, the page script computes the
boresight pointing error, compares it with
the maximum acceptable value, and
returns the student score to the lesson
player, which then registers it with the
LMS.

p———

| finish

| Pult span turns count:

Skills test: Az-el pointing start-to-

180

You must preset the pol, find the satellite, perform the
initial az/el peaking, final beam-balance pomting, and
tighten all az/el locks.

Wiy da the fine azimuth and elevation beam-
balamce peaking steps, you must 4 in the following
Blanks:

Reference level:

Fine azimuth:

whale tums + 12ths

Half span turns count: whale tumns + 12ths

& Adjust o Compass
C[] nclnomator _ Labels 3%
£)CW = cockwise

{ICCW = counter clockwise

Elevation:

Full span turns count: whale turns +

Half span turns count: whele tums + 12ths

When you have Finished, click the SUBMIT button.

This capability is the key to empowering students at remote sites to receive thorough,
interactive training and certifications at dramatically lower cost and higher effectiveness than

classroom and other online alternatives.

In addition, in all such skills tests, we randomize the initial conditions at the beginning of
every attempt, which forces the student to truly understand and demonstrate the skill.

QUIZZES

-y
fe oo es e ee

Quizzes are integrated into lessons along with learning pages and skills tests.

11

In any lesson, one or more pages may be configured to
run as quizzes containing true/false, multiple choice,
and multiple selection questions drawn at random from
a pool.

g
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DELIVERY

All SatProf courses are delivered through our Learning Management System (LMS). Every
student has their own account and can log in at any time to work on any enrolled course. The
LMS together with the SatProf lesson player and our auxiliary server tracks detailed progress,
so after logging out the student will resume at exactly the same point when they return to the
course. The student’s computer needs only to have a current browser with the Flash player
installed and enabled. An Internet connection must be maintained while studying but a high-
speed link is not necessary.

SVF= er—

_ = :

Coniication snd eussication

g =
LI =3
=7 =3
= =3
L =3
= =3

CVF= E

Welcome, Joe GVFTester

s e Opening a course. The LMS shows status in each
course and lesson.

GVF = Satcom Fundamentals @

[ e [ o
Experts Forum Catalog Email Support —— Antennas S
ot pAmpparrtt o et In this levsan, we will leam about B funchions of & VSAT antenna, the
.. | vaneus tyzes of astensas, and the maks pertarmasce parameters that yeu M
meend 0 e,
Screen seen by students after login (GVF | =T 5
. o
standard branding). -
The lesson player as presented to a student.
’ AnimateCC | Mmm tools
Code base & Conrse S
Aux
M::'QT: v " | server H wehpage
RESTf | How the lesson player loads
- u . . . .
APT information and communicates with
AIR mobile .
app package SCORM the LMS and auxiliary server

-\ Browser
\

Learning pages == &

\ - Lesson

| simulator test pages | playel' ﬁf{:jr:::ion % S AT P R @ F
| Quizzes smemme — — O

database

h
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LOCAL VS SERVER EXECUTION

Every tutorial page loads as a discrete unit into the user’s browser, including all scripts. Once
loaded, the tutorial requires no further internet bandwidth. Embedded video, where used,
streams while the user works through the tutorial steps. Together, these techniques greatly
reduce the need for a high-speed internet connection.

LANGUAGE SWITCHING

Learning, quiz, and skills test pages can be built to pull all of their text from a phrase
translation database. The student can then switch between languages at any time and the
page will instantly switch, including within graphics, 3-D objects, and quizzes. SatProf has
developed a process for translators to independently submit phrases to a cloud-based
database which is subsequently imported into the course learning pages.

Exercise: find and peak

= | You must find the satelite and perfonm the indtial

_ | peakin azimuth and slevation. You may
asEUme the follewing:

Exercice: trouver et optimiser le signalym
Ve dever trOuver e satelite ot realiser by ple

initial en azimut et en dkévation. Yous pouver

- | supposer ce qui su: {.

A

[Wotre position est de 161 deg W, 36 deg N. | E
© | Lesatellite est b 157 deg 0. La VEAT va

utiliser W pour o réception de | polarisation,

En pointant bes angles de votre calculatrice
arangle: Azimut veal = 337, Elevation = 29,
polarisation = 43,

. | |sateiiite is at 157 deg E. The VEAT wiil use M
downlink polarization. Pointing angles from
your look angle calculator: True azimuth =
237, Elevation = 29, Polarization = 43.

ek HELP if you need a reminder of the stegrs. | Chaqwez sur AIDE = vous avez bessin d'un rappel

pour les étapes & suhre.

When you have finished, or you need a hink, dick the o . Quand vous avez Nini, ou si vous aver bessin d'un ndice, e
SHOW MY RESULTS buttan, @ cliquer sur lo bowton VOIRE MES RESULTATS, g
. - .

A page from the GVF 510 course before and after the student switched from English to French.

g
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STUDENT CLEARANCE

In cases where the partner organization wishes to restrict access to a course (such as to
employees or customers), or wishes to pre-approve students taking the course, SatProf can
implement a clearance process. In this case, students complete an online clearance
application form which is delivered automatically by email to the partner organization. That
person then forwards an approval message to SatProf student support admin, who clears the
student to access the course.

Application for permission to access training course GVFS03E: SeaTel Marine VAT Installation and
Maintenance

Full name a3 it appears on your passpart. {If
you do nol have a passport, name a5 il appears
o your driver's icense

Ernploy erioeganizalon name iplease enbed ful
companyiorpanizalion name: Le. not an

abbegviabon

i e

By clicking submit. you are making the following representations:

Agrea

Example clearmpplicah’on form

14



INTEGRATION WITH GVF PROGRAM

All SatProf courses are delivered on a common Learning Management System (LMS). |If
desired, new custom courses can be included in the GVF Course Catalog and in the GVF
Annual Subscription Plan.

Alternatively, new courses can be restricted to a defined student group, although students in
any group can also access standard GVF open courses.

i 80 . °
© 80 v [>]
© 80 v ©
© s @ - ©
Py o v 7]
o > [>]
©
o v 7]
® o v 1>
© : 0 )
© : 0 ©
o 7]
)
v ) o
v [+]
v © v ]
v ) v °
00 . ) v [>]

Excerpt of the GVF course catalog as shown on the web site. Shows if the course is included in Annual Subscription plan, and its
tuition fee if ordered a la carte. Full details including outlines are presented when the user clicks on the course name.

g
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CUSTOM CERTIFICATION AND LEARNING PATHS

Our LMS can be programmed to award a certification when specific combinations of courses
are completed. We use this feature to manage the standard GVF certifications, such as the
Advanced Satcom Professional, which requires three separate online courses and a hands-on
skills test (which the LMS tracks as an instructor-led class).

New certifications can be readily created from any combination of both standard and custom
courses. For example, if we create a specialty course on a specific satellite modem, we can
define a new certification comprised of that course plus specified general fundamentals
courses.

503i: iDirect 7
iDirect Specialist
510: 520: 531:
Core Skills for VSAT Sateom Practical Technique 503H: Hughes HN 7
Professionals Fundamentals || for VSAT Hughes HN Specialist
Professionals
S03G: SkyEdge Il
—= Specialist ¢
SkyEdge Il
GVF Basic GVF Advanced a
Satcom 7 Sateom :
Prafessional Professional Futeire courses
Certification Cetification

| ;

| GVF Basic Hands On Skills Test (HOST-8)

| Supplementary instructor-led classes

Paths for the GVF Satcom Professional certification series. Other
certifications have different paths.

SATPRCF
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INSTRUCTIONAL DESIGN

Good online training is all about storytelling. When developing a course, SatProf will start
with the source information (manuals, classroom presentations, procedures, etc.) and meet
with the subject matter expert to gather a comprehensive engineering understanding of the
topic. Often, we propose a series of courses to more flexibly suit a variety of learner profiles,
and an overall training program plan.

For each course, we analyze all the source material, and extract a set of cognitive units, and
sequence them to tell the student a linear story, always taking care to avoid presenting
information before explaining topics it depends on. Along the way, we provide interactivity
that is relevant and technically faithful to the real behavior of the equipment or system being
taught.

THE DEVELOPMENT PROCESS

Development of a potential custom course
covering a specific product, technology, or
service will normally begin with a Non-Disclosure
Agreement, followed by transfer of relevant
source documents and extensive discussions

Partner/ Sample

. . . . Classroom anuals emonstrations
with the partner organization’s subject matter i "5 "W b '/D T e o
experts. SatProf then proposes a course ~\ L
structure and tuition pricing scheme. Once an (.:_j__-g;‘ii.'::‘.‘;:.“.‘s:::.jf__)
agreement with the partner organization is ] =, nrogress
. . . “ . ” F'ho!os_ Video _ Animali\ons Simuliwrs :‘;z:;;l:l:] - partner/
signed, SatProf builds an online “narrative — . S = roiows
document containing the raw text and graphics en e
Course contert Reference ; Interactive Skills
H H H BERe Apps guides Tutorials skills practice = assessment TORREEE
in the course sequence and makes it available for  meenas
. - -
review and comment by the partner. Ao Course Depioyment
package on LMS

. . . . The process for developing custom courses.
After the narrative is finalized, SatProf then process f ping

builds the actual course pages, writes any

integral simulators, and loads the new course

onto the LMS. After review and comment by the A
partner organization and any required updates, |$
the course is made available to the public
through the GVF catalog and/or through SATPR@F

restricted access. o)
17




SOFTWARE LIBRARY

SatProf has been building online technical courses in satellite communications since our
inception. We now offer 32 full-length courses with 16 available certification exams. Our
library now includes over 11,000 tutorials, supported by almost 500,000 lines of simulator
and utility code in over 350 multi-function object classes, and hundreds of reusable graphics
symbols. This library allows us to quickly assemble engaging and interactive tutorials and
simulators in almost every topic related to satellite communications.

SERVER-SIDE CAPABILITIES

SatProf operates its own server sites running custom PHP and SQL to act as “glue” between
the Learning Management System (LMS), the GVF web site, and the student. Examples
include:

o Authorization of apps based on enrollment in companion learning courses in the LMS.

« Listing of certification holders on the GVF web site using automatic extraction of student
status from the LMS.
« Test timers and detailed status logging that supplement the LMS's native capabilities.

LMS INTEGRATION

Many partner organizations operate their own LMSs for general and internal training delivery.
Using server-side custom coding, SatProf can implement integrations such as:
« Single Sign On (student logs in once to access their own system and the SatProf LMS).

« Automated registration, enrollment, and account creation via tailored file transfers.
« Automated status reporting via file transfer in the format needed by the partner's LMS.

g
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BRANDING

SatProf can customize the appearance of the pre-login environment as well as the screens
seen by the student after login. In this way the learning experience can be branded according
to the student’s enrollment group, and thus project our partner organization’s identity while
retaining all the resources and account details of the full LMS.

Welcome, Joe SESTester

S e | s g s b

Resume My Courses 2 Rrting s e et 3 Sor v yos o ied e >

Experts Forum Catalog Email Support P ) > C b oret >
> - > - >

Post-login screens for two different organizations, as seen by the student.

PRICING

In general, SatProf does not charge course development fees; instead, we recover our
development costs from tuition and subscription fees. During preliminary discussions, SatProf
and our partner will estimate the expected uptake for the new course(s), determine a
reasonable per-student tuition fee, and decide if the course should be included in the
subscription plan. If student enrollments will come primarily or exclusively through the
partner organization, SatProf may request that the partner underwrite a minimum number of
training seats. Once SatProf and the partner organization agree that the course will be
financially viable, an agreement is signed and development work begins.
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SatProf, Inc.
Dallas, Texas
Alexandria, Virginia

gvfsupport@satprof.com
www.satprof.com
gvf.org/training



