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FEATURES

The electronic board is coupled with SwiftAl OSD Mini or SwiftAl Autopilot equipment and can be installed on any
rotating device (including on any customized SwiftAl platform) and enables automatic in-flight tracking of the
aircraft.

e Powered from batteries with voltage from 6 to 16 V.
e Switched mode power supply for the antenna roll servoactuator: 5.5V, 3A.
e Separate stabilized power supply for video-frequency amplifiers and electronic internal circuits.
e Active video splitter for high-quality video-frequency amplifiers from Maxim: 1 input, 3 outputs.
e Audio alarm:
o ground station battery discharge.
o video data loss/damage.
o emergency on board the model.
e Quick and simple computer adjustment.
e  Free firmware update on PC.
e Data transfer to PC via 2 virtual COM ports

o reading, modification and recording of settings, real time telemetry data monitoring via Control
Panel

o real time model position monitoring using Google Earth, Ozi Explorer or another software
operating with GPS data in real time

e |2C, SPI and UART (TTL) ports for connection of auxiliary equipment.
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EQUIPMENT CONNECTION

Battery connection

For a successful operation of the board on the ground station external power supply is needed. To avoid damage
of ground station board and batteries 6-15 V, batteries with supported load current of at least 2A must be used.
Ground station board has protection against reverse polarity when power battery is connected.

The battery must be connected to X1 slot as shown on the figure below:

When connected correctly, the HL1 and HL2 LEDs flash displaying the power on. The HL1 flashing (to the right on
the next photo) displays power on video splitters and the ground station processor. HL1 is active when the board is
powered from the USB port of your PC, as well as from the power battery. The HL2 flashing (on the next picture
located to the left, next to the connectors for servos) displays power on the servo connectors). HL2 is only active
when connected to the power battery:
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Servo Connection

The ground station board controls horizontal and vertical antenna rotation. The horizontal rotation servo is
connected to the lower part of the XP1 connector as shown below:
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Video Signal Connection

To connect video signal, the ground station board has 4 standard RCA-connectors. The red jack is the video signal
input connector. From the input connector the video signal is transmitted to the telemetry data decode circuit and
to the active signal splitter. To transfer video to the ground station board any typical RCA-jack video cable can be
used:

The yellow connectors are video outputs. Video outputs have the same features, and the ground station board
allows connection of one, two or three consumers of video to any video outputs in any combination, while
maintaining constant video signal performance in each video output:
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CONNECTION TO PC

Connection to USB port

To exchange data with the PC the ground station board is equipped with a Mini USB-B connector.

When connecting to PC any typical USB-A -> USB-Mini-B cable up to 3 m long can be used:

piw

iR

' [ G
| @ e,

b !' I! o .
[ .

7|Page



Driver Installation

When first connected to a PC, a new device is detected by the operating system and the latter requests to install
the driver. Specify the system path to the file with the extension *.inf for the ground station board and respond
positively to the system requests during driver installation.

File Action VNiew Help
&= TP HE =
- 43 Batteries

6 Bluetooth Radios
-8 Computer

5_[-"' ControlVault Device

g Disk drives
. B Display adapters
> 4 DVD/CD-ROM drives
;lg Human Interface Devices
b ? IEEE 1394 Bus host controllers
- g Imaging devices
-EF Jungo
22 Keyboards
b "ﬂ Mice and other pointing devices
- A Monitors
l;;“ Network adapters
» &) PCMCIA adapters
» B Portable Devices
a 5 Ports (COM & LPT)
5 ' ECP Printer Port (LPT1)
? SMALLTIM USE Ground Station Owver Virtual Serial Port (COM12)
? SMALLTIM Virtual GPS Module Cver Virtual Serial Port (COM13)

In this case the ground station uses COM12 and COM13 ports.
Please note, the COM port numbers used by the ground station board on your PC may differ from those in the
figure. SwiftAl Control Panel automatically detects the COM port number for the board. However, some third-
party software may require to indicate a specific port number for the board.

Connection Indication
When connecting to a PC and exchanging data with the PC, HL3 LED starts to flash at different intervals, depending
on the intensity of data exchange.
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CONFIGURATION OF CONTROL SIGNALS FOR SERVOS

After connecting to a PC and installing the driver, you need to configure operating ranges for the antenna’s pan

and tilt servos.

Start the SwiftAl Control Panel and open the ground station’s configuration panel:

S SwiftAl control panel

File Tools Help Language

X o oy
Autopiot Gnd. Station Diagnostics

(=] Ground Station
" Ground siation sefings

Ground station data monitoring

- Autopilot & Ground Station

E 1. Pan serve calibration

180 degrees CCW 0.923 msec

Center
180 degrees CW
B 2. Tikt servo calibration
Zero elevation
50 degrees elevation
E 3. Tracking
Disable tracking if distance is lower than
E 4. Alarm sounds
Data comuption in video signal
Ground station batteny voltage is too low
Voltage threshold
RC signal lost

180 degrees CCW

Set PPM for the position in which the pan serve tums the antenna left {CCW) by 180 degrees.

1Ly Use defaults

1.545 msec
2.250 msec

1.000 msec
2.000 msec

20m

Mot used
Mot used
90w

Mot used

‘% Download 4" Upload

Click on ‘Use defaults’ and ‘Upload’ to specify default settings for the ground station board.

Before configuring the servos, make sure that the power battery is connected to the board and the motion of

servos antenna rotation mechanisms is unhindered.

For correct operation of the pan servo set the control signals for antenna’s left turn at 180 degrees, right turn at

180 degrees, and the turn to the middle position.
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To do this, start the SwiftAl Control Panel and open the ground station’s configuration panel:

S SwiftAl control panel

File Tools Help

X o oy
Autopilot Gind. Station Disgnostics

|- Ground Station
L Ground station seffings
Ground station data monitoring

Language

. Autopilot & Ground Station

E 1. Pan servo calibration

180 degrees CCW 0.923 msec

Center
180 degrees CW
B 2. Tilt servo calibration
Zero elevation
50 degrees elevation

I

0.523 meec

E 3. Tracking
Disable tracking if distance is lower than
E 4. Alarm sounds
Data comuption in video signal
Ground station battery voltage is too low
Voltage threshold
RC signal lost

180 degrees CCW

Set PPM for the position in which the pan servo tums the antenna left (CCW) by 180 degrees.

Ly Use defaults

20m

Not used

‘4 Download o Upload

As you move the slider the servo rotates the antenna simultaneously with your movements, and the HL3 LED

remains lit, indicating that the ground station board is calibrating the servo signal. Moving the slider and watching
the antenna move, set it to the desired position and click OK.

Repeat for other positions of the antenna.

Calibration of signals for the antenna vertical tilt servo works in the same manner: moving the slider and watching

the position of the antenna, set the signal corresponding to the horizontal rotation of the antenna and then that of

the antenna vertical tilt.

When calibration is completed, press ‘Upload’. This command records the settings and the calibrations of the

ground station to the nonvolatile memory of the board so that they are used at each further start.
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TUNING TO THE VIDEO LEVEL

Preparation

Different cameras, transmitters, etc. may have different levels of video, so for best ground station operation
tuning to the specific video level of your system is required.

Before the start, turn on all the components of your video subsystem and make sure it operates normally, and the
SwiftAl autopilot and telemetry boards have the latest firmware, and on the screen of the device, the image
loaded by the telemetry board is displayed.

After doing so, connect the video signal from the video receiver to the ground station input, as well as the power
battery, as shown in Figure below:
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Tuning

Using a thin screwdriver set the trimmer resistor tap to a position corresponding to the extreme point of counter-

clockwise rotation.

Gently and slowly turning the R43 trimmer resistor tap clockwise with the screwdriver, remember the position in
which the ground station begins to recognize the signal data correctly. The process is accompanied by an audible
signal and HL4 LED flashing:

Continue to turn the R43 trimmer resistor tap and remember the position in which the ground station board can
no longer recognize the signal data correctly.

For the most stable operation of the ground station board, set the adjustable resistor tap in the middle between
the marked positions.

Tuning of the ground station board to the signal features of your video subsystem is completed. From now on, the
ground station board will beep ‘On’ and flash the HL4 whenever a video signal containing correct data is detected.
In case of signal loss or data in circumstances where the noise level in the signal is too high for a correct data
decoding, the ground station beeps ‘Off’ and turns off the HL4 until the noise level is not lower.
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PREPARATION FOR FLIGHTS AND SAFETY RULES

Antenna installation

Typically, modelers use standard photographic tripods for tracking antennas. Ground station board does not have
built-in sensors to determine the correctness of antenna installation in relation to the horizon, so it is advisable to
use a bubble plumb-bob tripod.

In addition, the ground station board does not have a built-in compass to determine its own cardinal orientation,
so, a correct initial position of the antenna must be set.

The specific firmware of the ground station processor is built in so that in the neutral position the antennais
directed due north. When running the ground station with no video signal connected, the processor turns the
antenna to the neutral position horizontally and aligns the antenna along the horizon.

Accordingly, the first option of correct setting of the initial antenna position after the ground station start, with no
video signal connected, is to deploy the antenna on a tripod so that it points to the north. A compass in the mobile
phone / PDA can be used. It is handy to use a bubble plumb-bob with a built-in compass.

Another option of setting the correct antenna orientation is in the correct deployment of the antenna after the
ground station processor has processed data from the model and turned the antenna in the direction where,
presumably, the model is located. To do this, place the model next to the antenna, turn the model’s video
subsystem, turn on the ground station and wait until the autopilot / telemetry board determines and saves the
model’s launching position. Then you need to step aside for 50-100 m, put the model down, go back to the
antenna and deploy the tripod so that the antenna initially turned in the wrong direction, points to the model.

Safety rules
Use of the tracking antenna with the SwiftAl ground station board is not inconsistent with the safety rules,
compliance with which is in your personal interest. cobntoaeHue:

e Before every flight, make sure the radio transmittes, the on-board and the ground equipment operate
properly, check the battery level.

e Do not carry out flights in adverse weather conditions: gusty winds, fog, precipitation, extremely high or
low air temperatures.

e Do not carry out flights overhead the people, industrial buildings, highways, close to power lines,
communication towers, civil aviation flight zones and near existing airports.

e Do not carry out flights outside the range of sight, the allowed range of altitudes and the radio
equipment operating radius.
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