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Abstract

The goal of this project was to program a MicroPilot 2128g autopilot device applying Horizon™
software to achieve autonomous flight using an 8 wingspan RC aircraft. The main focuses
throughout this project were to modify aircraft construction to accommodate the autopilot unit,
learn the functions of the software to communicate with the autopilot, and to determine the
requirements for the autopilot device to work properly. One of the main difficulties encountered
was establishing communication between the software and autopilot. For the software and
autopilot to communicate properly Windows XP was required. In the software it was necessary
to input GPS coordinates of a selected area; once this was achieved it was possible to insert
waypoints for the autopilot to track using a GPS antenna. When in flight aircraft maneuvers can
be monitored via laptop display using the software and wireless COM’s communication.



Introduction

The MicroPilot autopilot was obtained by Montana Tech roughly five years ago and has never
been put to use. The goal of the project was to modify an RC aircraft to support the autopilot
unit, learn the Horizon software and join the two together to achieve autonomous flight. Tom
Moon was our mentor to assist in decision making and to pilot the RC aircraft. System contains
numerous devices and are linked as shown in the block diagram in figure 2. The MP2128g
autopilot (shown in figure 1) has a vast array of capabilities; it is fully integrated with 3-axis
gyros, GPS, pressure altimeter, pressure airspeed sensors, and extensive data logging and
telemetry. This package all combined allows the autopilot to direct an aircraft at set speeds and
altitude between waypoints.

Figure 1 - MicroPilot 2128g autopilot unit

Transmitter PIC/CIC

Elevator COM's Antenna
Aileron

Rudder GPS Antenna
Throttle MicroPilot

Receiver Controller

Elevator

Aileron

Rudder

Servo Board Thrattle

Figure 2 - System Block Diagram

Problem Statement

The main purpose of this project was to get the MicroPilot 21289 autopilot to be functional and
to produce a simplified user manual. To achieve functionality of the autopilot, the air craft in our
possession needed to be modified to house the unit, as well as the orientation of the servos
needed to be relocated for balance. Battery switches were needed to charge the batteries mounted
in the nose of the plane since they will be inaccessible.

Learning the Horizon™ software is crucial to connecting the autopilot and making servo
adjustments. It is also through this software that you will be able to monitor in flight plane
orientation, elevation, and speed; as well as making inflight adjustments (shown in figure 3).



Success will be determined based on achieving autonomous
adjustments of the autopilot when pitching and rolling the
aircraft. In flight testing is the ultimate goal.

Constraints

The constraints encountered throughout this project include
no access to technical support from MicroPilot; being that
technical support costs roughly $750/year. Access to a
computer that runs strictly Windows XP software. The Figure 3 - Horizon software main screen
communication link when hardwired to MicroPilot

component requires a RS232 to USB converter with a FTDI chip (shown in figure 4).

R5232 Converter R5232 to MicroPilot
w/ FTDI chip 3 Prong Unit

Figure 4 - Communication link

Safety

When flying an RC aircraft many safety precautions need to be considered. When turning on the
aircraft; controller on first, aircraft on second; when turning off aircraft; aircraft off first,
controller off second. Always stay clear of propeller when aircraft is being started and while in
operation. Be sure there is plenty of room to fly the aircraft. Be sure to handle and store fuel
safely, and always mark containers for identification. Be sure that all batteries contained in the
aircraft have a proper charge so that the chance of losing control is reduced. Do not fly higher
than 400 feet within 3 miles of an airport.

Resources

Fortunately most of the resources needed were easily obtained with help for Tom. Items that
were obtained throughout the course of the project were a new propeller, materials to relocate
servos, laser cutter to build a new platform for the autopilot device, covering tools to patch holes
in aircraft, and a Windows XP laptop.

Testing

The current testing has predominantly been performed
in a lab setting, and non-flight testing outdoors. We
have achieved autonomous adjustments based on pitch
and roll maneuvers; the autopilot attempts to correct
the aircraft back to level flight. Wireless COM’s
communication has been achieved and GPS lock was
successful. We performed a ground test with waypoints
and walked the aircraft around the loop to test check i~ '
point steering of the aircraft. During this exercise we Figure 5 - Completed Aircraft




had trouble getting the GPS to lock on the waypoints;

this is one of the final milestones besides in flight testing.

We have not performed an inflight test; but the aircraftis = . - o o i e
at a point were in flight testing is possible after getting T I T H
waypoints properly established. = ; —

Design
When beginning the project we obtained the MicroPilot

device, Horizon™ software, manuals for each and the 8’ Figure 6 - Platform Template

foot wingspan aircraft. The RC aircraft that we obtained

hadn’t been flown in years so the first step was to take the aircraft out to the air field and get it in

the air and determine its capabilities. We determined that the plane was quite tail heavy and
required full throttle to maintain elevation and

(Ei speed
Servo B p )

After flying the aircraft without the autopilot we
Autopilot determined the aircraft needed to be more

e i = Palanced and had to accommodate the autopilot

’ device. We began by using the laser cutter to cut a
new platform to mount the autopilot unit; this
platform fits securely inside the body of the
aircraft. We cut a template prior to using the wood
material for the final platform (shown in figure 6).

Figure 7 — Mounting platform with Components The platform was cut and the autopilot unit was
mounted in the center of the board (figure 7) with

the servo board and COM’s antenna mounted to the rear (right) and the receiver mounted at the
front (left). These four devices were all connected together; the receiver is connected to the
autopilot device via the throttle, elevator, rudder,
ailerons, and control plugs; all of which are labeled. The
autopilot has a single plug coming out the rear of the
device that plugs in to the servo board; the white wire
plugs in and aligns with J1 labeled on the servo board.
The COM’s antenna has two plugs one connects to the
autopilot labeled PWR and a battery is plugged in to the
remaining plug to power both the COM’s and the
autopilot unit.

- 3

.e T —
e Ve
The laser cutter was used once again to cut the servo Figure 8 - Servo relocation and Battery Switches
mounting board for the rudder and elevator. The two
servos were mounted to the board with small mounting screws (shown in figure 8). Two rails

were cut and glued in to the fuselage to mount the new servo board. Two battery switches were



installed in the side of the aircraft to switch power on and off to the autopilot and receiver. The
two switches also double as charging points for the two batteries mounted underneath the fuel
cell.

For the new location of the servos, extensions were needed to reach the control horns mounted
on the rudder and elevator (shown in figure 9).

The test flight of the aircraft without the autopilot —\'
showed that we had to fly the aircraft at full throttle to §4

maintain speed and elevation; therefore we opted to

replace the propeller. We obtained a propeller with L gp—
more pitch to gain increased thrust in hopes to make it
unnecessary to fly the aircraft at full throttle. The
difference in propellers can be seen below in figure 10.

We mounted all components within the body of the _

aircraft, and used film to patch the holes that were
remaining from the relocation of the servos.

Figure 9 - Servo Extensions

R |

Power

The MicroPilot autopilot can handle voltages ranging
from 4.8V to 27V. We mounted two 6.6V batteries in
the nose of the plane underneath the fuel cell; the
batteries are padded and wrapped to avoid fuel
contamination. These batteries power the autopilot,
COM’s antenna, and receiver. These two batteries are
charged and controlled from two switches mounted on

e

Figure 10- New propeller with increased pitch (right)  the exterior of the aircraft. The switch orientation is;

when pulled out batteries are in a chargeable state and
when pushed in power is being sent to the autopilot, COM’s antenna, and receiver. The switch
located closer to the front of the aircraft controls the receiver and the switch located further back
powers the autopilot and COM’s antenna.

A third battery is required to run the servo board; this is the power supply for all servo
movement. This is a 4.8V battery mounted on the upper platform; this battery can be removed at
operator’s convenience.

Software

The software used to make adjustments to the MicroPilot autopilot is Horizon™ software. This
area of the project proved to be the most challenging; we were using a Windows 7 laptop with a
Windows XP converter. After fighting this for roughly four weeks we learned that the convert
was eliminating the license key. We needed a computer that ran strictly Windows XP to obtain



COM’s connection. COM’s communication is required to obtain aircraft control; in the software
there is a connect button in the upper left corner of the screen. Press this after the power to the
autopilot has been on approximately 1 minute. This waiting time is necessary for the autopilot to
go through its initial checks; be patient during this process. Directions how to use this software is
clearly defined within the user’s manual located in Appendix A.

Documentation

When being introduced to this project very little information of previous work was available.
Throughout this project we have documented all emails to and from MicroPilot, weekly progress
reports, and produced a simplified manual to use the autopilot device. The emails, and progress
reports are all contained within Appendix B of this report.

Conclusion

Producing autonomous movements of the aircraft was the main goal of this project; as well as
developing a user friendly quick start guide. We started with an aircraft that was very tail heavy
and needed modified to accommodate the MicroPilot autopilot. This autopilot has been in the
possession of Montana Tech for roughly five years; therefore technical support was not available
due to cost. Once the plane was modified; obtaining COM’s connections was next on the list, this
proved to be quite difficult. Numerous weeks were spent trouble shooting the connection
problems; the solution was to use a computer running strictly Windows XP. We have
successfully produced a simplified user manual and attained autonomous adjustments when
pitching and rolling the aircraft. When the nose of the aircraft is pitched downwards the elevator
lifts to correct the aircraft back to a level flight position. When rolled to the right; the right
aileron moves downward, and the left aileron lifts to correct the roll of the aircraft back to a level
flight orientation. | would consider the project a success, but flight testing is still a final
confirmation of proper function, getting the aircraft in the air is truly the only determination of
autonomous flight. Servo gains will most likely need to be adjusted when getting the aircraft in
the air, those values will need to be determined through in flight testing.



Appendix A — User Manual

Installation of Autopilot

1.1 Autopilot
Before anything is done, make sure that the autopilot component is installed into the

plane securely. This can be done by using screws and some washers so that it can sit up
off the platform.

1.2 Receiver Connection
Once you have the autopilot installed, with the servo board, you can now connect it to
the receiver. The receiver is labeled with the ports for each of the three prong wires.
Once those are connected properly, you can connect the battery to the battery 1 port.
Place the ground/black wire to the outside of the receiver to have proper connection.

1.3 Servo Connection
The on the servo board, ports 1, 2, 3, 4, and 6 will be the ports that you will use for each
servo. When connecting the servo’s to the ports, make sure that the ground/black wire
is towards the back of the plane. The battery that will be connected to the servo board
has its own port and the black/ground wire of the battery will be connected to the pin
closest to the front of the plane.

1.4 Push/Pull Switch Connection
The push/pull switches that are mounted on the side of the plane for charging purposes
are wired with the ground wire towards the back of the plane. When connecting the
charger to the batteries, make sure that the switches are pulled out. When the switches
are pushed in, the autopilot and receiver will have power.

MicroPilot Configuration Wizard (Setup Wizard)

Open up the setup wizard in the MicroPilot folder:
Click on start<<all programs<<MicroPilot Horizon 3.4<<Setup Wizard.

2.1 Determining COM Port

Once you have this opened, it will ask for the COM’s port that the autopilot is using. You
can find this by using the following instructions:

Click on start<<Control Panel<<Click on systems<<click on the hardware
device<<click on ports/COM’s<<Find the port/COM by removing the connection,
and then reconnecting it. By doing this, if you keep watching when you replug it
back into the computer, you will see the port/COM show up.

When you have the COM’s port that you will be using, you then will select the baud rate
that is compatible with the component that you have. You will use 9600 for the 2128g
(15900 for the 2128LRC). Click connect to make sure that you can communication. This



will take a few minutes so be patient and don’t get frustrated. Once you have
communication and it connected, you will then be moved to the page, figure 2.1 to
select the units that you will use.

“& MicroPilot Configuration Wizard

< MicroPilot —~

Configuration Wizard

@ Current Progress Select Metric or Impenial
@ Autopilot Connection
@ Select Units
@ Aircraft Type Select measurement type: | Metric |
@ GPSLock

@ Board Installation

@ Confirm AGL Board

@ Servo Setup

@ RC Test

@ Alitude Settings

& Throttle Settings

& Battery Settings

@ Configuration Finished

vSeler.tng this value configures the remainder of the wizard to use Metric or Imperial
measurements.

T e [T

Figure 2.1

2.2 Aircraft Type
You will then be taken to the next page, figure 2.2 which will let you select whether
it is a helicopter or fixed wing aircraft. Select the type that you will be using (this
case, select Fixed Wing Aircraft).



“X MicroPilot Configuration Wizard

MicroPilot !
| - OF =7~
Configuration Wizard
@ Current Progress Aircraft Type
@ Autopilot Connection
@& Select Units
@ Arrcraft Type Select Arcraft:
@ GPSLock - -
@ Board Instalation () Fixed Wing Aircraft
& Confirm AGL Board O Helicopter
@ Servo Setup
@ RC Test
@ Altitude Settings
& Throttle Settings
& Battery Settings
@ Configuration Finished
Click on the selection above to specify whether the autopilot is to be configured as a
helicopter or a fixed wing UAV.

Figure 2.2

2.3 GPS Lock
The next page is the GPS Lock page, Figure 2.3. For the initial setup, you will click the
“Fake GPS” so that you can do the configuration inside. Later you will have to get a GPS
Lock, but for now, just Fake it.

“& MicroPilot Configuration Wizard

< MicroPilot -~ |

Configuration Wizard

@ Curent Progress GPS Lack and Inkiskzation
& Autopilot Connsction
@ Select Units
@ Aircraft Type Autopilot is Ready
@ GPSLock
GPS Faked

@ Board Installation
@ Confirm AGL Board

GPS Information:
@ Servo Setup
@ RC Test ‘Wait for autopilot to lock onta GPS satellites and enter read mode.
@ Akbuds Ssttings 1F you are indoors, it is unlikehy that the GPS will lock. You can fake the
@ Throttle Settings GPS lock in order to allow the autopdot b initialize and to continue o
@ Speed Settings with the wizard.

@ Level Flight Mode
@ Battery Settings

@ Configuration Firished Fake GPS st requires waking for the autopilot to intialize.
‘Wait can be up to 30 ssconds,

Click on the Fake GPS' button to use Fake GPS.

The auopdot must be initisized in order ta continwe on vath the configuration
wizard.

Figure 2.3



2.4 Board Installation
The next page is the board installation, figure 2.4. On this page you will have to do a
couple of tests to make sure that the autopilot component is installed the plane
correctly. The first test will be to tilt the plane to the left/right past 28 degrees (roll
check). The next test is the pitch test, which you will point the nose of the plane past -28
degrees (pitch check). Once you have done both of these tests, you will get a “test is
complete” and you will be able to click the “Next” button.

"% MicroPilot Configuration Wizard

< MicroPilot —~

Configuration Wizard

@ Current Progress
@ Autopilot Connection
@ Select Units
@ Aircraft Type
& GPSLock
@ Board Installstion
W Confirm AGL Board

Werify Autoplot Board Installation

@ Servo Setup Test is comglete!

@ RC Test Roll Check Complete!
@ Altbude Settings

@ Throttle Settings Pitch Check Completel

@ Speed Ssttings

@ Level Flight Mode

@ Battery Settings

@ Configuration Finished

-~
2), Please pitch the aircraft down past -28 degrees to confirm board is installed in
the correct orientation,
Far a fixed wing this means dipping the nose down.
The current: pich bo vall burn green when successful

Save ] [ < Previous ] [ Next > I [ Skip ] [ Exit

Figure 2.4

2.5 Determining AGL
You will then come to a page, figure 2.5. It will allow you to select whether or not you
have an AGL installed (this case, we don’t have an AGL).

10



“& MicroPilot Configuration Wizard

< MicroPilot _—~ |

Configuration Wizard

@ Current Progress Confirm AGL Board
@ Autopilot Connection
@ Select Units

Aircraft T
g GP;':o & e () No, AGL is not installed in the Aircraft.

@ Board Installation O Yes, AGL is installed in the Aircraft.
@ Confirm AGL Board

@ Servo Setup

@ RC Test

@ Altitude Settings

& Throttle Settings

@ Speed Settings

@ Level Fight Mode

& Battery Settings

@ Configuration Finished

Click on the selection above to specify whether you have an AGL board installed or P
not.

[ save [ <previous | [ next> | | Exi

Figure 2.5

2.6 Servo Setup
This next page is an important page, figure 2.6, and you should make sure you know
what type of plane you have. There are three choices:

1. No Flaps: the airframe has no flaps

2. Separate Flaps: the airframe has separate flaps and ailerons

3. Combined Flaperons: the airframe has one servo controlling each aileron
independently.

Whichever plane type you have, it will show the servo’s that you will have/need (this
case, select the combined flaperons).



“X MicroPilot Configuration Wizard

< MicroPilot —~ |

Configuration Wizard

@ Current Progress

Configure Servo Set ‘
& Autopilot Connection ou &

g :l:r(:ft?t:e Servo Setup Type: | [&le g lgET

@ GPSLock Rudder Setup Type:  Normal V‘
& Board Installation

@& Confirm AGL Board Seryo Configuration:

@ Serva Setup Servol:  Left Alleron

@ RC Test

Servo2:  Elevator

& Altitude Settings Servo3:  Rudder

g ;;:t;l;i‘;:l;ﬁ Servo4:  Throttle
& Level Flight Mode servos: _
& Battery Settings servo s il

@ Configuration Finished Servo7: -
Servo 8: -

Select the servo setup that corresponds to the airframe. A
No Flaps: The airframe has no flaps.

Separate Flaps: The airframe has separate flaps and ailerons,

Combined Flaperons: The airframe has one servo controling each aileron
ndependantly,

| €

[ save [ <previous |[ next> | Exit

Figure 2.6

The next few pages, figure 2.7 — figure 2.11, will allow you to adjust the servo’s to their
zero position along with their max position. Find the zero position first so that will be
the default of the servo. Then you can find the maximum range by adjusting the slide
bar left or right and then you can test the min, max, and zero by clicking the test
buttons.

12



& MicroPilot Configuration Wizard

< MicroPilot —

Configuration Wizard

e vy buetl |

@ Current Progress

Left Aleron Servo
@ Autopilot Connection
@ Select Units
@ Aircraft Type Servo Zero: J 1.52 ms
@ GPSLock
@ Board Installation Servo Maximum Range U +DdIms
@ Confirm AGL Board
@ Servo Setup [Jinvest Servo Direction
Trailing Edge Level

@ Elevator Servo
@ Rudder Servo

@ Throttle Servo
@ Right Alleran Serva Test Servo Min |_

@ RC Test

@ Altitude Settings

@ Throttle Settings

@ Speed Settings

@ Level Flight Mode

& Battery Settings

@ Corfiguration Finished

Set the Servo Zero A
Move the slider to the left and right while vatching the surface that the serve is
connected to. When the surface appears to be at the zero postion, the serva is
properly adiusted.

Save ][<P¢eviaus” Next > I Skip E]

€

Figure 2.7

"% MicroPilot Configuration Wizard

< MicroPilot _—

Configuration Wizard

@ Current Progress BEAreTlEere
@ Autopilot Cannection
@ Select Units P
& Aircraft Type TER T - B2
@ GPSLock
@ Board Installation Seryo Maximum Range v +/-0.50 ms
@ Corfirm AGL Baard
@ Servo Sekup

@ Left Alleron Servo Trailing Edge Leval
@ Elevator Servo
@ Rudder Servo

@ Throttle Servo
@ RC Test
@ Altibude Settings
& Throttle Settings
@ Speed Settings
@ Level Fiight Mode
@ Battery Settings
@ Corfiguration Firished

Tnvert Serva Direction

Set the Servo Zero ~
Mave the slider o the left and right while watching the surface that the serva is
connected to. When the surface appears to be at the zero position, the servo is
properly adjusted,

Save ][(P«sv'l:lus” Next > | Skir E]

€

Figure 2.8



Configuration Wizard

< MicroPilot =~ |

@ Current Progress
& Autopilot Connection
@ Select Units
& Aircraft Type
@ GPSLock
@ Board Installation
@ Corfirm AGL Board
@ Servo Sstup
@ Left Alleron Servo
@ Elmvator Servo
@ Rudder Servo
@ Throttle Servo
@ Right alleron Serva
@ RC Test
& Altibude Settings
@ Throttle Settings
@ Speed Settings
@ Level Fight Mode
@ Battery Settings
@ Corfiguration Finished

Rudder Serva
Servo Zero: J 163 ms
Servo Maximum Range v +[-0.43 ms
[]Invert Servo Direction
Trailing Edge Level

Sel the Servo Zera A
Mave the slider bo the left and right while watching the surface that the serva is
connected ko, When the surface appears to be at the zero position, the serva is
property adjusted,

€

Save

][<P«eviaus” Next > I Skir E

Figure 2.9

“& MicroPilot Configuration Wizard

Configuration Wizard

< MicroPilot _—~ |

@ Current Progress
@ Autopilot Connection
@ Select Units
@ Aircraft Type
@ GPSLock
& Board Installation
@ Confirm AGL Board
@ Servo Setup
@& Left Aileron Servo
@ Elevator Servo
& Rudder Servo
@ Throttle Servo
@ Right Aileron Servo
@ RC Test
@ Altitude Settings
& Throttle Settings
@ Speed Settings
@ Level Fight Mode
& Battery Settings
& Configuration Finished

Throttle Servo
Servo Zera: J 1.83ms
Servo Maximum Range J -0.85 ms
[“] 1nvert Servo Direction
Closed Throttle
Set the Servo Zero -
Move the slider to the left and right while watching the surface that the servo is
connected to. When the surface appears to be at the zero position, the servo is
properly adjusted,
v

[ Save

][<P1evious][ Next > ] 5

Figure 2.10
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% MicroPilot Configuration Wizard

< MicroPilot —~

Configuration Wizard

Current Progress
@ Autopilot Cornection
@ Select Units
@ Aircraft Type
@ GPSLock
@ Board Installation
& Confirm AGL Board
@ Servo Setup
@ Left Aileron Servo

Right Aileron Servo

1.53 ms

L

Servo Zero;

Servo Maxirmum Range J +-0.43 ms

Invert Servo Direction
Trailing Edge Leve|

@ Elevator Servo
& Rudder Servo

@ Throttle Servo
& P s ) RS

@ RC Test

@ Altitude Settings

@ Throttle Settings

@ Speed Sattings

@ Level Flight Mode

& Battery Settings

& Configuration Finished

Set the Servo Zera A
Move the slider to the left and right while watching the surface that the servo is
connected to, When the surface appears to be at the zero posiion, the servo is
property adjusted,

Save ][ < Prewvious ” Next > I

Figure 2.11

2.7 RC Test
The next page, figure 2.12 — figure 2.13, is the RC test which is testing the transmitter
and the receiver and making sure that you can get communication between the two.
When you turn on the transmitter, you should get a green ”.”. If you don’t then your
transmitter has not connected, and you need to do this step before moving on. Once
you get the green status, you can then switch modes from PIC to CIC. This will be a
different switch for different transmitters (this case, switch gear 5 up or down to change
the modes). Based on the transmitter that we have gear 5 down is CIC (computer in
control), and gear 5 up is PIC (person in control).
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“X MicroPilot Configuration Wizard

Configuration Wizard

< MicroPilot =~ |

@ Current Progress

@ Autopilot Connection

@ Select Units

@ Aircraft Type

@ GPSLock

& Board Installation

@ Confirm AGL Board

@ Servo Setup
@ Left Alleron Servo
& Elevator Servo
& Rudder Servo
& Throttle Servo
@ Right Alleron Servo

@ RC Test

@ Altitude Settings

& Throttle Settings

@ Speed Settings

@ Level Fight Mode

@& Battery Settings

& Configuration Finished

RC Test
Transmitter Status: ON
PIC or CIC Mode: [l
Elevator Pulse: min: 1.49 max:1.49 current: 1.49 ")
Aileron Pulse:  min: 1,49 max:1.49 current: 1.49 9
Rudder Pulse: min: 1,52 max:1.52 current: 1.52 U
Throttle Pulse: min: 1,08 max:1,08 current: 1.08 J

Al measurements are in milliseconds

Perform the following Steps:

1, Turn your transmitter on,
Verify that transmitter status changes,
2. Put the transmitter in PIC mode.

| €

[ save

H<Pvevious][ Next > ] if [1]

Figure 2.12

& MicroPilot Configuration Wizard

-
u i

Configuration Wizard

< MicroPilot =~ |

@ Current Progress

& Autopilot Connection

& Select Units

@ Aircraft Type

@ GPSLock

& Board Installation

@ Confirm AGL Board

@ Servo Setup
@ Left Alleron Servo
@ Elevator Servo
& Rudder Servo
@ Throttle Servo
@ Right Aileron Servo

@ RC Test

@ Alitude Settings

& Throttle Settings

& Speed Settings

@ Level Flight Mode

@ Battery Settings

@ Configuration Finished

RC Test

Transmitter Status: Of
PIC or CIC Mode: P

Elevator Pulse: min: 1.49 max:1.49 current: 1.49 9
Aileron Pulse:  min: 1,49 max:1.49 current: 1.49 )
Rudder Pulse: min: 1.52 max:1.52 current: 1.52 Y

Throttle Pulse: min: 1,08 max:1.49 current: 1.49 — U
Al measurements are in milliseconds

Perform the following Steps:

1. Turn your transmiter on,
Verfy that transmitter status changes,
2, Put the transmitter in PIC mode.

<

[Sm

][<Previous” Next > ] hig

Figure 2.13
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2.8 Altitude Settings
The next page, figure 2.14, needs some numbers that will be important to the autopilot
component and the waypoints that you will pattern for the autonomous flight. These
numbers are for the flare altitude which should be set to 1m, waypoint radius should be
10m and the circuit altitude should be 70m.

“& MicroPilot Configuration Wizard

< MicroPilot =~

Configuration Wizard

@ Current Progress Albkude Settings
@ Autopilot Connection
@ Select Units 3
@ Aicraft Type Flare Altitude: 0.99 | Meters
@ GPSLock Waypaint Radius: 9.96 | Meters
& Board Installation
@ Confirm AGL Board Circuit Alitude: 69,99 | Meters
@ Servo Setup

@ Left Aileron Servo

@ Elevator Servo

@ Rudder Servo

& Throttle Servo

& Right Aleron Servo
@ RC Test
@ Altitude Settings
@ Throttle Settings
@ Speed Settings
@ Level Fight Mode
& Battery Settings
@ Configuration Finished

This page allows you set varlous altitude and distance parameters for the alrcraft, A ‘

Flare Akitude: The altitude above ground where approach terminates and flare
starts,

|

[ Save H<Pvevious][ Next > ] Exit

Figure 2.14

2.9 Throttle Settings
The next page, figure 2.15, is for the throttle settings. On this page, you will set the
cruise, approach, climb, descent, idle, and takeoff throttles. These are all dependent on
the type of plane and also the person that is flying the plane. Everyone has different
flying techniques (this case, put these values in):

Cruise Throttle: 80%
Approach Throttle: 6%
Climb Throttle: 100%
Descent Throttle: 20%
Throttle Idle: 11%
Takeoff Throttle: 100%

ok wnN R

Not all of these throttle controls will be used necessarily, but it all depends on the flight
pattern you have whether you are taking off from the ground or if you are starting the
autonomous flight in the air.
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“X MicroPilot Configuration Wizard

< MicroPilot —~

Configuration Wizard

@ Current Progress Theottle Settings
@ Autopilot Connection
g ::‘:Ft:t; Cruse Thrattie: 7 80.11 %
@ GPSLock Approach Throttie: J 6.10%

@ Board Installation : .

@ Confirm AGL Board Climb Throttle:

@ Servo Setup Descent Throttle: ) 19.69 %
@ Left Allercn Servo S :
& Elevator Servo Throttle Idie: J 11.29%

@ Rudder Servo Takeoff Throttle:
@ Throttle Servo

@& Right Alleron Servo
@ RC Test
@ Altitude Settings
°
@ Speed Settings
@ Level Fight Mode
& Battery Settings
& Configuration Finished

100,00 %

<

100.00 %

<J

Enter alrcraft specific throttle nformation. A
Cruise Throttle: The throttle setting for cruise speed.

Approach Throttle: The throttie setting for approach spesd.

[ save ][ <previous |[ mext> | | (e ]

(€

Figure 2.15

2.10 Speed Setting

The next page, figure 2.16, is the speed setting page. This page will depend on how fast

you want your aircraft to climb, rotate, cruise, and a couple others that are necessarily
important (this case, enter the numbers you see in figure 2.16).

“& MicroPilot Configuration Wizard

< MicroPilot =~ |

Configuration Wizard

@ Current Progress
Speed Sextings
@ Autopilor Connectian . x
@ Select Units
@ dircraft Type Climb Speed: 5.49 kmih  Reflex Speed 5.49 |kmfh
@ GPSLock . 1 [
3 3292 : 5.49
@ Board inscabiton Rotation Speed: | kmjh  Fiap Spesd [k
& Confirm AGL Board Cruise Speed: 80.10 kmjh Slow Flaps: : U 0.0%
@ Servo Setup .
@ Lot Alleron Servo Approsch Speed: | 66,33 [kmih  Reflex Faps: 7 oo
@ Elevator Servo Descent Speed: 549 kmjh LandingFlaps: ") 0.0%
@ Rudder Servo
@ Throttle Servo
& Right aillsron Servo
@ RC Test
@ Altitude Settings
@ Throttle Settings
@ Speed Settings
@ Level Fight Mode
@ Battery Settings
@ Configuration Finished
Enter aircraft specific speed information. ~
Climb Speed: The speed at which you want the autopilot ko climb,
Ratation Speed: The speed at which the aircraft is ready to pitch up and become a3
Save ][<Ptevious” Next > I i [E

Figure 2.16
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2.11 Level Flight Mode
This next page, figure 2.17, is the level flight mode which has a couple different options
to choose from depending on the aircraft that you have (this case, select the Elevator
Controls Altitude, Throttle Controls Airspeed). Also you can put in 10m for the climb
margin.

“& MicroPilot Configuration Wizard

< MicroPilot =~

Configuration Wizard

@ Current Progress Level Flight Mode
@ Autopilot Connection
@ Select Units Select Level Flight Mode for Arcraft:
& Aircraft Type . .
@ GPSLock _Elevator Controls Akitude, Throttle Controls Arspeed v
& Board Installation
& Confirm AGL Board
8 Servosein Climb Margin: | 9.95 | Meters
& Left Aileron Servo
@ Elevator Servo
& Rudder Servo
& Throttle Servo
& Right Alleron Servo
@ RC Test
& Altitude Settings
& Throttle Settings
& Speed Settings
@ Level Fight Mode
& Battery Settings
@ Configuration Finished
Enter fight mode for aircraft, A
If Ithe elevator controls the altitude, then the Autopilot vall hold alttude with tighter
tolerance.
IF the elevator controls the airspeed, then the Autopilat will handle engine Falure
more appropriately, 9|
[ Save ] [ < Previous H Next > l } Exit
Figure 2.17

2.12 Battery Settings
Next is the battery page, figure 2.18. This page you will have to figure out what size of
batteries you plan on using and what you want the low voltage to be for the error
window, figure 2.19. The low voltage is mainly for the safety of the plane so that when
you go to fly your plane, you don’t have a battery die on you when it’s up in the air.
Once the voltage gets passed the low voltage setting, it sends an error message to that
you have a low battery to the error window.
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“& MicroPilot Configuration Wizard

< MicroPilot —~ |

Configuration Wizard

@ Current Progress
& Autopilot Connection
@ Select Units Battery Violkage: Battery Type:

Aircraft T
g Gpr;r:mkmﬁ Servo Battery Low: | 4.60| 4 Cell NiCad 9|

& Board Installstion Main Battery Low: | 6,40 | 5 Call NiCad v |
@ Corffirm AGL Board
@ Servo Setup
@ Left Alleron Servo
@ Elevator Servo
@ Rudder Servo
& Throttle Servo
@ Right Aileron Servo
@ RC Test
@ Altibude Settings
& Throttle Settings
@ Speed Settings
@ Lavel Fhight Mode
@ Battery Settings
& Configuration Firished

Battery Settings

Enter aircraft battery infarmation. A

Servo Battery Low: The voltage at which the servo batteries are considered to be
lowi.

1€

Save ][qﬁeviaus][ Next > ] I E

Figure 2.18

.I:rrnl Monitor EH.E“E

File ©Opbons Help

defaulk |
Error Skabus:
WWeloome bo LIAY Error Monitor,
baktery voltage error: 255

[Dlnhls Sound ] [ Distniss ]

Micropiot Error Montor 3,4.325 @

Figure 2.19

2.13 Configuration Complete
You have now finished the Wizard Configuration for your autopilot component, figure
2.20. Allow the program to save the file so that when you connect your component to
the computer, it will use that configuration and so you won’t have to complete it every
time.
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"X MicroPilot Configuration Wizard

S

< MicroPilot =~ |

Configuration Wizard

@ Current Progress

W Autopilol Connection

& Salect Urits

W Aircraft Type

@ GPSLock

@ Board Installation

@ Confirm AGL Board

@ Sarvo Sstup
@ Left Allaron Servo
@ Elevator Servo
@ Rudder Servo
@ Thrattle Servo
@ Right aileron Servo

@ RC Tast

@ Altitude Settings

@ Throttle Settings

W Speed Sattings

@ Lavel Fight Made

@ Battery Settings

@ Configuration Finished

Configuration Finished

The Wizard Configuration has Completed Successfully!

The autopilot settings have been flashed into memary.
The settings also have been saved to the selacted file.

Press Exit o quit the ‘Wizard

The Configuration WWizard is Complete!
You many now exik the wizard

Horizon

Figure 2.20

Open up Horizon 3.4. Once you have Horizon open, in the upper left corner of the page, click the
down arrow and select one of the UAV’s (this case, select UAV — 01). Once that is selected, you
will see a “Connect”,”Simulate”, and “UAV” below it.

3.1 Horizon Settings

Now open up the Horizon settings window. You can do this by going to the setting tab,
and then select Horizon settings. A window will open up with several tabs that you can

change the setting for. The basic tabs that you will use at first are the “Sim” and

“Comm” tabs.

3.1.aSim Tab

First settings tab is the “Sim” tab, figure 3.1. In this tab you want to choose the
Simulator type that you will be using (this case, select the 2128). This will insure

that your component and Horizon will be on the same simulation type.
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Horizon -Settings--|SIMULATE. INT]-[LIAVT . INI]

Sim F'aj.l:-a:l Mapz 1 Ihstr 1 Camm Jnj.'atnkl.'iumral E-ansors Tk Ea‘nwa Wam-:n Lapout | Widen
Simuiation Dptg ‘ K nvonment Catzpull Seting:
Sinulatol ype Ew *|| | wirdspeedikmhl  [i | [ Enable Catzpult Spstem
Duration |5 3600 Wirddreclion degl [0 | Acceleston|m/#) [
Inchne [degl [0
Simulation Evarks Flang Pitch [dea) Igi
Inkial Condlicns Transmiter Aonge [ml; [15240 | | Length m) o

Heading [deg) o | |Engrefsisatsep oo
Latibule [045:55 622N
Longhude 112:31. 3803w
Spoed (M) T
AbdeAGLM  [3
Thiolth [%] T

EBalloon Lavnch Sating:
[ Enabls Baloon Lawnch Simulation

Inkeal pitch [deg) |70 Ahbhide 1 [m] |0 Weloakp 1(mfz) |0

Simutation VRS 0 phons Final pitch [de=al an Akihudz 2 [m] |0 Welocky 2(m/fz] |0
[w Dwerde VRS fie for LLaYET Drap sarvo rumbar |7 Alibuda 3 [m) |0 Velocky 2{mfz] [0
|M.a'n_ﬂ.|juslmart_ws j Cirap gervo value | 2000 Alitude 4 [m) |0 Weloaig d [mlz] |0
Aicralt Defrdicer IDHN* Spiing sonstanl 0032 Ablude 5 ) |0 Welesky 5mds] |0

Spiing dampenng |01 (6 Abhude B [m) |0 Velocky B(m/s) |0
Rl rate [deg) 0 Alhude T [m] |0 Welocky mfz] |0
Alhuda 8 [m] |0 Welocky Bimsz] |0

Carcel |

Figure 3.1

3.1.b Comm Tab
The next tab that will need to be formatted is the “Comm” tab, figure 3.2. This is
an important tab because in here you will select the COM# Port that your
autopilot component is connected to (this case, COM 5 @ 9600 bit rate is to be
used). Also make sure that you have the enable COM port logging checked. With
both of these, selected correctly will give you the communication that you want
your autopilot component to see.
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Horizon -Settings--{SIMULATE. INI]-[LIAV . INI]

s = -
me | Jopstick | Ganeral | Semsces

Sangd/COM and TCP/IP link. zettings: Timings

[l / Harizon poling inerval fme] (100

[v Enable COM poit logging Fezpanss imeout [z 3
o Eariliol Command breout refries ]

® Use COM Ik o L&V

[~ Enabl= hardware How conbol / Mo Link gges court 1

COME Port COMS Pickced Comuption Testing
COM Pou Eir Fialg 3800 s Percertage of dala lo comupl for testing (%] [0
 Use TCPAF link 1o L&Y M Shami leroth ol pachet esrropkan sl [0
GCS and LAY ldentifization
GCSIDR [
v Enadle TCRAP Server usviod o

Serwel Port #: 7801
Faibue Optians
[~ Force COM Link slweys up

[ Standard Telmeby iz 04 nWAS

[w Papup al conlial wendaw when GPS [alwe = detecied

OF. Cancel

Figure 3.2

3.2 Save and Re-open
Now when you have these basic values/boxes checked, you will then hit OK and close
the Horizon Settings window. Another window will put up saying, “you must close
Horizon in order for your settings to be saved and applied.” So select OK and then close
Horizon. You can then re-open Horizon.

Map Installation/Upload
In this section, you will want to determine where you are going to fly your aircraft. A map from
google images will be needed along with the GPS coordinates to that map.

4.1 Horizon Map Selector
Once in Horizon, go to the maps tab and under that select the “Horizon Map Selector”.
A window will pop up like the one below in figure 4.1. Once in this window, you will
want to make sure you select the correct map size units that you want to use (in this
case, select distance).
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Langbuds [ Labhuds Formsst
Dol Dngrast (170 123821 "

tora v [

| Sefect danagubon twgen.... | | it Coordnstes... | [ Set T Zue foe ol Mage... | S|
Horison Mg Plugin 14300
Figure 4.1

4.2 Add Maps
Go to the file tab and open the “Add Maps...” seen in figure 4.2.

S o5
!.lﬂd-l’anlr

ik [t [t Moo r**-:uz; 123620 -

™
| Sesect Acnagon ... | [ ikt Goordestes.. | [ 5ot 0T Zove or sl s | e |
g maga fram amcther Grectorny
Figure 4.2

Now that you have this window open, you will want to select the set Projection
Parameters so that you can set the UTM zone. This is important because you won’t be
able to enter in the coordinates to your map until you have the correct zone. Figure 4.3
shows the projection, datum, ellipsoid, and UTM Zone. You can determine the UTM
Zone by Googling “UTM Zone maps” and just finding where you are located at (this case,
enter 12 for the UTM zone for Butte, MT).
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Select Map Coordinates

Corner Coordinates Source Map Projection
(& Map Corners O Tie Points avert Tie Points -> Corne Projection: Latflong (Geodetic)
Datum: WGS584
Elipsold: WGS 84
Northwest Corner Southeast Corner /—\
Latbude: | 0.00000000N ; Lathude:  0.00002000N \ Sex Projection Paramaters. ., .
Longtude: 0.00000000E | = Longhude: 0.00000000E | Load Projection from Fie. ..
MGRS: ; MGRS: | | [JLock projection loaded from file

Projection:  Latjlong (Geodetic)

Eqyrolre]

[ Selact Digral Elevation Models.... | [ o« ][ cancel |

Figure 4.3

Once you have the UTM Zone located, you can now determine the coordinates of your
map. Make sure that you get the coordinates for the “Northwest” and the “Southeast”
corners of the map. This will allow you to get the correct coordinates for the flight
pattern along with the GPS lock. The coordinates that you have, enter them in the
latitude and longitude for the Northwest and Southeast corners, seen in figure 4.4.
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Select Mag Coordinates
Carrer Coovdrate

G Mep Comvers ) T Powes

Morthweest Cormer Southeast Cormee
Lathude: 40,01 350N Lathude %6 0ORSEN
Longtude:  <112.956%418 Langhude:  <112.550000¢
MRS MBS

Degeefomats (04443 &

i \ 3

Souroe Map Projecton
Pragecton: Latfong (Geodetx)
Datum: WGS4
Thpsad WG5S 4
Set Progecton Parameters. .
Load Progecton from Ple. '

T Lok propecton kaded (rom e

PAESET T L8 TN

XTea f = - =

I

-

Figure 4.4

4.3 Origin Setting

When you have the map and GPS coordinates loaded and entered in, the next step is to

determine the Origin of where you want to start. You can set this by selecting the
“Select Autopilot Origin” button towards the bottom of the Horizon Map Selector

window. Once you see the window in figure 4.5, you can select the origin by clicking the

cross hair at the right of the window. Also make sure that you select the UAV that you

are using so that it can load onto the map and as well as being able to load to the plane.

When the Origin is set, save the origin and then exit the window going back to the

Horizon Map Selector.
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Select Autopilot Origin

Horzon

UAvV 2

I Sedect the UAVS you
want to set the orign for,

Double-click 2 UAV to
load its origin onto the map.

( Select Al

| S

[ Deseleam |

[ ]
g
§

§
—.)

(46.01013705N, -112,55360850%) - UTM Zone 12N, Northing 5096347, Eastiny

Figure 4.5

Uncheck all maps that you will not be using and make sure that the map you want to
use is the only one selected. You now can exit this window and go back to the Horizon
software.

Re-open the Horizon Settings window and select the Maps tab seen below in figure 4.6.
This window will allow you to make sure that you have the map you wanted to be
loaded onto your plane is checked and in this window. If not, go back to the start of the
maps section and start over.
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leﬂml
Assgn base map fles, overays, and coordnates
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GdDeaY (m} [15033
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[V Enable waypoint Ciick n' Drag
[T Enable Click n' Drag Prompt
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r | =l t |
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Gnd Settings Auto Center Map Objects

I v ErcbleGid [ Enable Auto Centerng ¥ Show GCS postion on map

=
~

l [V Enable compass headng on map

Digial Elevation Data (DEM)
¥ Enable DEM when avalable

(¢ GCS position from UAY Fialds
(" GCS position from Phagin telemetry

[Map Qualty Nomal (no rotate) v |

0K Cancel

Waypoints

Figure 4.6

The reason there is waypoints, is so that once in flight you can flip the switch for the autopilot to
take over and it will fly to each waypoint in order that it is designed.

Adding waypoints is simple as long as you have a basic pattern you want to have the plane fly.
Add a waypoint where ever you want the plane to start its auto-flight. Do this by right clicking

on the map and selecting the Append with the flyTo or fromTo which is seen below in figure 4.7.

You will want to select the waypoint that has the units that you are using (this case, the

waypoints with the GPS coordinates).
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i
N
A

<<Append Waypoint Menu>>

Draw Ruler from Here
Clear All Rulers

0

S

« fiyTo (112:33,3531W,046:00. 7235N;

Append 07 : fremTo (-52,22)
Append 07 : fromTo (112:33.3531W,046:00, 72350)

Append 07 : hoverAt (-52,22)
Append 07 : hoverAt (112:33.3531W,046:00.7235N)

Append Creuk(112:33,3531W,046:00.7235N)
Append Croui(-52,22) - 42

Insert Marker @ (112:33.3531W,046:00.7235N)

Throttle 0.0%

Figure 4.7
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Appendix B — MicroPilot Emails

Yan Wang [ywang@micropilot.com]

To:

Ganley, Stephen
Senior Design

You replied on 2/23/2015 2:18 PM.
Hi Stephan,

Since Dick’s email address is not valid, so | just direct send you the license.

site code: 6444 6DD5 FA10 CDB8 A5
Horizon License : 8284 708B 6BC8 4858 4752 3092 46
Yan

Micropilot Licence Team
license@micropilot.com

Actions

Thursday, February 19, 2015 1:58 PM
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mailto:license@micropilot.com

Actions
To:

Yan Wang [ywang@micropilot.com]

Monday, February 23, 2015 2:18 PM
Hi Yan,

The computer site key changed from the last time we tried running the license manager. The new
computer site key is:

5492 C3DB 7A3E 8AA3 15
If we can get another License Key, we would appreciate it.

If this persists, we would like a phone number that we could contact in order to get the License Manager
working properly.

Stephen Ganley
Electrical Engineering
Montana Tech

(406) 670-1766

31



Yan Wang [ywang@micropilot.com]

Actions
To:

Ganley, Stephen
Senior Design
Monday, February 23, 2015 2:41 PM

You replied on 3/27/2015 10:47 AM.
Hi Stepahn,

Here are new site code and Horizon license:
Site code: 5492 C3DB 7A3E 8AA3 15
Horizon License: E51D CAC3 0A06 F79F C729 B8FC 67

Yan
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Actions
In response to the message from Yan Wang, 2/23/2015

To:
Yan Wang [ywang@micropilot.com]

Wednesday, February 25, 2015 2:39 PM
Hi Yan,

Our problem was that we were on Windows 7 and we needed to be on Windows XP. We have a converter
that goes from Windows 7 to Windows XP. If we could get another Horizon License for this computer site
key, that would be appreciated.

Site Code: CE8C 8898 3B5E 45FE OF

If you could think any helpful tips to connect the MicroPilot to the software using the COM's port, we
would appreciate the help.

Thanks again.
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Kenneth Saborio [ksaborio@micropilot.com]

Actions
To:

Ganley, Stephen

Thursday, February 26, 2015 5:36 PM
You forwarded this message on 3/4/2015 12:07 PM.

Dear Mr. Ganley,
Greetings.

I was informed by a colleague at support that you need an RS232 to USB converter.
I'd be glad to help you.

The price of one converter is $44 USD plus UPS shipping. Please note that for
orders of less than $250, I°1l1 need to bill you a $50 handing fee.

MicroPilot’s customers usually purchase converters and other accessories along
with autopilots. In these cases, the handling fee doesn’t apply.

According to support, the RS232 to USB converter must have a FTDI chip inside.

Even though MicroPilot hasn’t tested this

converter http://www.digikey.ca/product-detail/en/CHIPI-X10/768-1138-ND/3103022,
my colleagues at support think the converter will work because it’s manufactured
by FTDI.

Please feel free to purchase the converter from MicroPilot or from Digikey.

Do contact me in case you should have questions or concerns.

Best regards,

Kenneth Saborio

Sales Administrator

MicroPilot Inc.

E-mail: ksaborio@micropilot.com
Website: www.micropilot.com

Skype: ksaboriomp
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Evan Schellenberg [eschellenberg@micropilot.com]

Actions
To:
Ganley, Stephen

Monday, March 02, 2015 3:50 PM
Hello Stephen,

This is Evan from MicroPilot Support, Yan referred your e-mail to me, I apologize for the delay in replying.
I am not sure what you mean by using a converter, but running Horizon in Windows Compatibility mode
for Windows XP will cause the license in Horizon to break. Newer Windows versions use a different
filepath structure for where the license is saved so once Windows compatibility mode is used the license

key usually stops working.

So if that is what you were using make sure not to use it with any Horizon applications and let it run in the
normal Windows 7 environment.

If you haven't already received a license for that Site Key yet let me know.

Evan Schellenberg
MicroPilot Support
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Kenneth Saborio [ksaborio@micropilot.com]

Actions
In response to the message from Kenneth Saborio, 2/26/2015
To:
Ganley, Stephen
Attachments:
(2)Download all attachments
inv005432 (ID 3719).pdf (48 KB)[Open as Web Page]; inv005562 (ID 9442).pdf (48 KB)[Open as Web Page]

Thursday, March 12, 2015 1:54 PM

You replied on 3/23/2015 2:17 PM.

Dear Mr. Ganley,

A colleague informed me that your organization may need technical support.

According to the attached invoices, Montana Tech’s access to technical support expired on April 2011.
Could you please let me know briefly about the issues that you need help with?

The purpose is to consider options to better help you.

Best regards,

Kenneth Saborio
Sales Administrator
MicroPilot Inc.

E-mail: ksaborio@micropilot.com

Website: www.micropilot.com

Skype: ksaboriomp
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Actions
To:
Kenneth Saborio [ksaborio@micropilot.com]
Cc:
Downing, Derrick G

Monday, March 23, 2015 2:17 PM
Mr. Saborio,

Sorry I didn't get back to you. We had our spring break this last week and didn't have time to work on it.

Our problem is that we are unable to communicate from the computer to the 2128 Micro-component via
hard wire COM's connection. We just purchased a XCHIPI-X as recommended by tech support employee
at MicroPilot. We have power to the receiver, MicroPilot unit, and the servo board. We have separate
batteries for each of these, which are 6.8V batteries. So when we apply the power to the components,
the servos twitch, and then go to a specified position and remain there. That is all the movement that we
get right now. We are unable to control the servos via transmitter and can not receive a signal through
COM's communication.

The software that we have right now, is MicroPilot Horizon 3.4 and HyperTerminal on Windows XP.
Though we have not successfully used HyperTerminal, which is also new to us. We have received a
license key for the Horizon software and it is active.

We are new to using this device and need some guidance in how to proceed forward.

Your help is greatly appreciated.

Thanks,

Stephen Ganley
Electrical Engineering
Montana Tech

(406) 670-1766
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Kenneth Saborio [ksaborio@micropilot.com]

To:

Ganley, Stephen
Cc:

Downing, Derrick G

Dear Mr. Ganley,

Thank you for your reply.

Actions

Monday, March 23, 2015 4:14 PM

I'll get feedback from my colleagues at support and I'll get back to you as soon

as possible.
Best regards,

Kenneth Saborio
Sales Administrator
MicroPilot Inc.

E-mail: ksaborio@micropilot.com
Website: www.micropilot.com
Skype: ksaboriomp
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Kenneth Saborio [ksaborio@micropilot.com]

Actions
To:
Ganley, Stephen
Cc:
Downing, Derrick G
Attachments:

(2)Download all attachments

Horizon Setup Guide.pdf (1 MB)[Open as Web Page]; Horizon Users Manual.pdf (2 MB)[Open as Web Page]

Tuesday, March 24, 2015 12:49 PM

Dear Mr. Ganley,

As | mentioned before, the purchase of new autopilots includes access to MicroPilot’s support services
according to the following:

Technical support covers all aspects of integration of the autopilot into an airframe including post
installation issues. Premium technical support is provided through email, phone, Skype, and remote
viewing sessions. Live support is available during business hours Mon-Fri 9-5 CST.

MP2128g and MP2128g?2 autopilots are sold with one year of technical support.

Montana Tech contacted MicroPilot in the years 2010 and 2011 to obtain technical support for autopilot
serial number 14-00402.

MicroPilot does offer extended technical support at $750 per year per autopilot. This price increases (for
the first year) according to the number of years an autopilot has been out of technical support.

Due to the number of years autopilot serial number 14-00402 has been without technical support,
Montana Tech may consider to purchase a new autopilot at a discounted price. A new autopilot
(MP2028g2 or MP2128g2) gets technical support from 6 to 12 months. This
documenthttp://www.micropilot.com/pdf/brochures/brochure-MP2x28.pdf indicates the support
service level for each autopilot on page 3.

If the purchase of a new autopilot isn’t an option, you may download the latest autopilot manual from
this link http://www.micropilot.net/docs/ap-manual.zip (the link will be available during the next 24
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hours). I've also attached the manuals for MicroPilot’s ground control software, Horizon.

Please contact me in case you should have questions or concerns.

Best regards,

Kenneth Saborio
Sales Administrator

MicroPilot Inc.

E-mail: ksaborio@micropilot.com

Website: www.micropilot.com

Skype: ksaboriomp

MP21283x autopilot - Triple redundancy with a Novatel Carrier Phase GPS receiver capable of 2 to 40 cm
positional accuracy.
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Kenneth Saborio [ksaborio@micropilot.com]

Actions
To:
Ganley, Stephen
Cc:
Downing, Derrick G

Tuesday, March 24, 2015 1:07 PM
Dear Mr. Ganley,

You wrote:

"Our problem is that we are unable to communicate from the computer to the 2128 Micro-component
via hard wire COM's connection. We just purchased a XCHIPI-X as recommended by tech support
employee at MicroPilot. We have power to the receiver, MicroPilot unit, and the servo board. We have
separate batteries for each of these, which are 6.8V batteries. So when we apply the power to the
components, the servos twitch, and then go to a specified position and remain there. That is all the
movement that we get right now. We are unable to control the servos via transmitter and can not
receive a signal through COM's communication.

"The software that we have right now, is MicroPilot Horizon 3.4 and HyperTerminal on Windows XP.
Though we have not successfully used HyperTerminal, which is also new to us. We have received a
license key for the Horizon software and it is active.

"We are new to using this device and need some guidance in how to proceed forward."

My colleagues at support wrote the following:

“... they may just not have set up the autopilot for Ch5 switching from CIC to PIC mode. Or there may be
additional settings that are needing to be updated.”

Best regards,

Kenneth Saborio

Sales Administrator

MicroPilot Inc.

E-mail: ksaborio@micropilot.com

Website: www.micropilot.com
Skype: ksaboriomp
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Actions
In response to the message from Yan Wang, 2/23/2015

To:

Yan Wang [ywang@micropilot.com]

Friday, March 27, 2015 10:47 AM
Hi Yan,

The computer site key changed from the last time we tried running the license manager. The new
computer site key is:

DAS8A E945 5BCE 7CE1 9B

If we can get another License Key, we would appreciate it.
Stephen Ganley

Electrical Engineering

Montana Tech

(406) 670-1766
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