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Chapter 1

Description

The SkyHub solution is a hardware and software set designed to enhance commercial-off-the-shelf UAV capa-
bilities for industrial purposes and to support integration of diverse sensors.

SkyHub solution functions:

• Data collection from sensors like GPR, methane detector, echosounder, etc. which do not have an internal
data logger. Data is recorded in CSV format as well as in formats compatible with specialized software for
sensor data processing and analysis (SEG-Y, NMEA-0183, etc.).

• Data fusion from the payload and UAV telemetry. Data without coordinates (non-geotagged) is in most
cases useless. SkyHub uses the positioning information from the drone to geotag sensor data.

• SkyHub can supply a NMEA coordinate stream to external sensors. Some sensors have internal data
recorders but require an external GPS receiver. SkyHub can act as an additional GPS receiver by providing
the UAV coordinates to sensors.

• Support for True Terrain Following for DJI drones to automatically keep constant elevation over
the surface using real-time data from a radar or laser altimeter.

• Support for Grasshopper mode for DJI drones. The mode provides flight between waypoints at a safe alti-
tude and descends at waypoints to the set altitude to make measurements (using NDT sensor, echo
sounder, etc.) or to drop a parcel or seismic sensor.

• Support for an external detector of obstacles to interrupt the flight and save the UAV, especially if
the weather conditions or payload configuration interfere with the built-in sensors on the UAV or the UAV
does not have such sensors.

1.1 Compatible drones

• DJI M350 RTK

• DJI M300 RTK

• Pixhawk-compatible (Cube) autopilots with ArduPilot or PX4 firmware
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1.2 Interaction diagrams with drones

Figure 1.1. DJI SDK drone interaction diagram
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Figure 1.2. Pixhawk autopilot based drone interaction diagram
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Chapter 2

Supported sensors

2.1 Altimeter

(used for flight control in True Terrain-Following (TTF) and Grasshopper (GH) flight modes)

Manufacturer Sensor name
Data logging
on Skyhub

Data / control
interface

Power feed
from

Skyhub
Notes

Nanoradar NRA24 YES UART YES
Max range: 50
m

LightWare Lidar SF30/D YES UART YES
Max range: 200
m

Ainstein AI US-D1 YES UART YES

2.2 Ground-Penetrating Radar (GPR)

Manufacturer Sensor name
Data logging
on Skyhub

Data / control
interface

Power feed
from

Skyhub
Notes

Radar System Zond Aero 500 YES Ethernet YES
Radar System Zond Aero 600 YES Ethernet YES
Radar System Zond Aero 1000 YES Ethernet YES

Radar System
Zond Aero LF &
NG

YES Ethernet YES

2.3 Magnetometer

Manufacturer Sensor name
Data logging
on Skyhub

Data / control
interface

Power feed
from

Skyhub
Notes

SENSYS
MagDrone R3 /
R4

- - YES
GPS feed
(GPS-out) from
Skyhub

SENSYS MagDrone R1 Yes USB YES
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SPH Engineering

MagNIMBUS
(with QuSpin
Gen-2 magne-
tometer sensor)

Yes UART YES

2.4 Echosounders

Manufacturer Sensor name
Data logging
on Skyhub

Data / control
interface

Power feed
from

Skyhub
Notes

Echologger ECT400 YES RS-232 YES Optionally USB
Echologger ECT D052 YES RS-232 YES Optionally USB
Echologger ECT D032 YES RS-232 YES Optionally USB
Echologger ECT D24 YES RS-232 YES Optionally USB

Cerulean
Surveyor 240-16
MBES

YES Ethernet YES

2.5 Methane detector

Manufacturer Sensor name
Data logging
on Skyhub

Data / control
interface

Power feed
from

Skyhub
Notes

Pergam Laser Falcon YES USB YES
Pergam Laser Falcon 2 YES UART YES

Pergam
Laser Falcon
Plus

YES Ethernet YES

Axetris
FluX Aero
Methane Sniffer

YES UART YES

2.6 Metal detector

Manufacturer Sensor name
Data logging
on Skyhub

Data / control
interface

Power feed
from

Skyhub
Notes

Ebinger VEMOS AIR YES UART YES

2.7 Other sensors and devices

Manufacturer Sensor name
Data logging
on Skyhub

Data / control
interface

Power feed
from

Skyhub
Notes

FT Technologies
FT742
anemometer

YES UART YES

FT Technologies
FT602
anemometer

YES UART YES

Nanoradar
MR72 obstacles
detector

YES UART YES
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Emlid Reach M2 YES UART / USB -

SPH Engineering
Water sampler
messenger
release device

- GPIO / PWM YES
Tested with
Ruttner water
sampler

Geolux LX-80 YES UART / CAN YES
Geolux RSS2-300W YES UART / CAN YES
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Chapter 3

Legal Notice

SPH Engineering reserves the right to make corrections, enhancements, improvements and other changes to its
products and services and to discontinue any product or service.

Buyers should obtain the latest relevant information before placing orders and should verify that such informa-
tion is current and complete.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safe-
ty-related requirements concerning its products, and any use of our products in its applications, notwithstanding
any applications-related information or support that may be provided by SPH Engineering. Buyer represents and
agrees that it has all the necessary expertise to create and implement safeguards which anticipate dangerous
consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might
cause harm and take appropriate remedial actions. Buyer will fully indemnify SPH Engineering and its represen-
tatives against any damages arising out of the use of any of our products in safety-critical applications.

3.1 Disclaimer

Information in this document is subject to change without notice and does not represent a commitment on
the part of SPH Engineering. SPH Engineering provides this document “as is” without warranty of any kind,
expressed or implied, including, but not limited to, the implied warranties of fitness or merchantability for
a particular purpose. SPH Engineering may make improvements and/or changes in this document or in
the product(s) and/or the program(s) described in this document at any time.

3.2 Trademarks

UgCS is a registered trademark of SPH Engineering.

All other trademarks and registered trademarks mentioned in this document are the property of their respective
owners.

3.3 Document License

Document contents are licensed under Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 Inter-
national License (CC BY-NC-ND 4.0).

3.4 Contact & Support

Latest documentation is available on https://www.sphengineering.com/integrated-systems/downloads

For support and inquiries:
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• Email: support@sphengineering.com

• Website: https://www.sphengineering.com/support
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Chapter 4

Preparation

4.1 Prerequisites

Required desktop software:

• UgCS Custom Payload Monitor v4.3.0 or higher (referred to below as UgCS-CPM).

• UgCS v5.13.0 or higher (referred to below as UgCS).

Required mobile software for DJI drones and remote controller:

• DJI Pilot 2 (referred to below as DJI Pilot)

• UgCS Companion v1.6.3. or higher

Optional:

• RJ45 Ethernet cable if the wired Auxiliary connection will be necessary.

4.1.1 Establish Auxiliary connection to SkyHub using Wi-Fi

Important: It is strongly recommended to switch on a remote controller before any operations with
the SkyHub Wi-Fi.

After powering on, the SkyHub operates as a Wi-Fi access point with the following credentials:

• SSID: UgCS-SkyHub-****** (where ****** is the SkyHub serial number)

• Passphrase: 12341234

Note When connecting to SkyHub Wi-Fi for the first time, Windows will require authentication with a PIN. It is
necessary to choose network security key authentication instead. Please switch to security key mode before
entering the passphrase.

  13

https://integrated.ugcs.com/dl/s/ugcs-cpm-windows
http://sphengineering.com/ugcs-downloads
https://integrated.ugcs.com/dl/s/companion


Figure 4.1. Windows Wi-Fi connection dialog. PIN mode

Figure 4.2. Windows Wi-Fi connection dialog. Security key mode.

When connection to the SkyHub hotspot is established:

1. Open the UgCS-CPM software.

2. Press “Settings”.

3. Verify that the address is set to 10.1.0.1.
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Figure 4.3. Wi-Fi address within UgCS-CPM

4. Press the “back arrow” and refresh the connection list.

5. The Auxiliary connection is established.
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Figure 4.4. Auxiliary link in UgCS-CPM

4.1.2 Establish Auxiliary connection to SkyHub using Ethernet cable

1. Connect one end of the Ethernet cable to the RJ45 port on your computer.

2. Connect the other end of the Ethernet cable to the SkyHub Ethernet port.

Note SkyHub runs DHCP service onboard, therefore, the PC’s IP address will be assigned automatically after
connection.

3. Open the UgCS-CPM software.

4. Press “Settings”.

5. Verify that the address is set to 10.2.0.1
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Figure 4.5. Ethernet address within UgCS-CPM

6. Press the “back arrow” and refresh the connection list.

7. The Auxiliary connection is established.

Warning If your network adapter has manual TCP/IP settings applied, make sure to switch both IP and
DNS to “Automatic”.
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Figure 4.6. Network adapter settings on computer
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Chapter 5

Assembling

1. Attach both mounting kits on the back side of the SkyHub.

2. Plug in the drone link cable (Red) to the third connector (Red) on the SkyHub.

3. Plug the power cable into either the first or second power port on SkyHub.

4. Plug in a USB cable to the DJI PSDK Port on the drone (note that the USB can only be plugged in one
direction; use the railing on the connector as guidance).

5. Attach the anchor cable to the case of the drone beneath the DJI PSDK port.

6. SkyHub assembly on the drone is complete.

Visual instructions on how to mount SkyHub and an altimeter are available in the video below:

Video available at: https://youtu.be/qjouqKcKZfE

You can also watch it directly on YouTube.

5.1 Power-on checks

The cable connecting SkyHub and DJI M350 RTK drones has built-in LED indicators. You can check
the connection status by examining them:

Figure 5.1. Numbered LEDs on cable

• LED1 lights up when power is coming from the drone.

• LED2 blinks when there is communication from the drone.

• LED3 blinks when there is communication from SkyHub.
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• LED2 lights up fully when the connection is established.
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Chapter 6

Quick Start: DJI M300/M350 RTK

6.1 Hardware requirements

• DJI M300/M350 RTK drone

• SkyHub V3 (with mounting kit)

• Altimeter (laser or radar)

• Obstacle sensor (optional)

6.2 Software requirements for the Windows PC

• UgCS v5.13.0 or higher (referred to below as UgCS)

• UgCS Custom Payload Monitor v4.3.0 or higher (referred to below as UgCS-CPM)

6.3 Software requirements for the Remote Controller

For DJI M300 users:

• UgCS Companion for M300 V1.6.3 or later (to establish drone link connection with the CPM)

For DJI M350 users:

• UgCS Companion for M350, M30, M3E V1.6.3 or later (to establish drone link connection with the CPM)

• DJI Pilot 2 (to disable built-in obstacle avoidance sensors and RTK configuration)

6.4 Network requirements

Any Wi-Fi/hotspot to connect the Remote Controller and the Windows PC within a single network.

6.4.1 UgCS desktop download and setup process

1. Download the installation package: https://www.sphengineering.com/flight-planning/ugcs-downloads

2. Run the setup file.

3. Read and acknowledge the license agreement.
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4. In the component selection tab, you can select additional autopilot support (if necessary).

5. Installation complete.

6.4.2 UgCS Custom Payload Monitor download and setup process

1. Download the latest available CPM version here: https://www.sphengineering.com/integrated-systems/-
downloads

2. Run the setup file.

3. Select the SkyHub license file for the SkyHub you will be using.

4. Read and acknowledge the license agreement.

5. Installation complete.

Note If you do not have a license file or need a new one, please reach out to us at support@ugcs.com and
provide your SkyHub serial number.

6.4.3 SkyHub installation on the drone

Warning Power off the system when connecting cables. To avoid short-circuiting or causing potentially
harmful power fluctuations, it is recommended to power off the entire system before performing any cable
plug-in or unplugging. Some of the payload sensors used are extremely sensitive to power changes and may
be damaged.

6.5 Components

SkyHub assembly kit contains the following components:

Revision 4.3, October 2025

22  Chapter 6.  Quick Start: DJI M300/M350 RTK

https://www.sphengineering.com/integrated-systems/downloads
https://www.sphengineering.com/integrated-systems/downloads
mailto:support@ugcs.com


• SkyHub onboard computer

• 2x case mounts

• DJI M300/M350 connection cable

6.6 Physical assembly

1. Attach both mounting kits on the back side of the SkyHub

2. Plug in the drone link cable (Red) to the third connector (Red) on the SkyHub

3. Plug the power cable into either the first or second power port on SkyHub
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4. Plug in a USB cable to the OSDK USB port on the drone (note that the USB can only be plugged in one
direction; use the railing on the connector as guidance)

5. Attach the anchor cable to the case of the drone beneath the OSDK port.

6. Physical assembly of the SkyHub is complete. Check that all the connectors are secured tightly, with no
loose movements.
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6.6.1 Altimeter installation on the drone and connection to the SkyHub

To install the altimeter sensor on the DJI M300/M350, use the mountings provided with the sensor.

For your convenience, we have a library with 3D models you can download and print yourself in case the default
ones are broken or missing: https://files.ugcs.com/s/fMpj5LJpobWeMFi

1. Attach the mountings to the sensor. Note that mounts fit only one way and should slide in easily without
too much force being applied. When the mounts are fitted, tighten them with the screws.
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2. Install the sensor on the gimbal of your drone. The mounts should slide in deep enough to be tightly
secured on the gimbal, without loose movement.

3. Connect the cable to Connector 1 (yellow) on the SkyHub

4. Setup is complete. You can now proceed with the widget configuration.

6.6.2 Altimeter / Autopilot configuration within the CPM software

Before proceeding further, power on both the drone and remote controller. Then, make sure that your computer
and the controller are connected to the same network. This is required to establish the drone link connection
between CPM on your computer and SkyHub on the drone.

Note SkyHub will take a little more time to fully boot up. You can check whether it is ready by the indicator
within CPM. As soon as the SkyHub indicator becomes green, you can proceed with the configuration.

6.7 Enabling the autopilot

1. Press the Settings button
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2. From the drop-down list, select the SkyHub Autopilots section

3. Enable DJI (note that only one autopilot can be enabled at a time; MAVLINK should stay disabled). Press
Save and perform a system restart

Autopilot configuration is complete. After the system restart, you will notice that the drone link icon should
become green.

  Revision 4.3, October 2025

6.7.  Enabling the autopilot  27



6.8 Enabling the altimeter

When both drone link and SkyHub connections are established, you can proceed with the altimeter widget
configuration.

1. Click on the Payloads section

2. From the payload list, search for your altimeter model (in our example, it is US-D1), enable it, and press
the Save button. Perform a system restart.

3. After the restart is complete, press the Start button.
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4. From the drop-down list, select the altimeter model you enabled previously and press the “plus” icon

Widget configuration is complete. If everything was set up correctly, you should see the initial readings from
the sensor.

  Revision 4.3, October 2025

6.8.  Enabling the altimeter  29



Revision 4.3, October 2025

30  Chapter 6.  Quick Start: DJI M300/M350 RTK



Chapter 7

Quick Start: ArduPilot

7.1 Hardware requirements

• SkyHub v3 device.

• Drone running ArduPilot flight controller with firmware 4.* or higher.

• Mounting parts to install SkyHub.

• SkyHub3 cable for Pixhawk autopilot or cable provided by drone manufacturer to connect SkyHub with
autopilot.

• Power output (according to SkyHub required input power).

7.2 Software requirements for the Windows PC

• UgCS v5.13.0 or higher (referred to below as UgCS)

• UgCS Custom Payload Monitor v4.3.0 or higher (referred to below as UgCS-CPM)

• MissionPlanner for ArduPilot configuration.

• WinSCP (optional) to access SkyHub file system for advanced configuration.

7.2.1 UgCS desktop download and setup process

1. Download the installation package: https://www.sphengineering.com/flight-planning/ugcs-downloads

2. Run the setup file.

3. Read and acknowledge the license agreement.

4. In the component selection tab, select ArduPilot to install necessary autopilot compatibility.
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Figure 7.1. ArduPilot compatibility in UgCS setup

5. Installation complete.

7.2.2 UgCS Custom Payload Monitor download and setup process

1. Download the latest available CPM version here: https://www.sphengineering.com/integrated-systems/-
downloads

2. Run the setup file.

3. Select the SkyHub license file for the SkyHub you will be using.
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4. Read and acknowledge the license agreement.

5. Installation complete.

Note If you do not have a license file or need a new one, please reach out to us at support@ugcs.com and
provide your SkyHub serial number.

7.2.3 SkyHub installation on the drone

7.3 Physical setup

Warning Power off the system when connecting cables. To avoid short-circuiting or causing potentially
harmful power fluctuations, it is recommended to power off the entire system before performing any cable
plug-in or unplugging. Some of the payload sensors used are extremely sensitive to power changes and may
be damaged.

1. Mount SkyHub on the drone in a safe, fixed position.

2. Connect SkyHub Connector #3 (red) to the flight controller using the SkyHub 3 cable for Pixhawk
autopilot (or cable provided by drone manufacturer).

3. Connect SkyHub to a power source.

7.4 UgCS configuration

1. Make sure UgCS version 5.10.2 or higher is used (download links can be found in Prerequisites section)
and VSM for ArduPilot vehicles is installed.
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2. Configure UgCS ArduPilot VSM. Open vsm-ardupilot.conf in a text editor with administrator privileges.
The file is located in the UgCS installation folder (default path C:Program Files (x86)UgCSbin). Find,
uncomment, and adjust the following settings if needed.

Figure 7.2. ArduPilot VSM configuration

1. Establish Auxiliary connection between UgCS-CPM and SkyHub. See Preparation guide for instructions.

2. When Auxiliary link is established, you should select it from the Link menu in UgCS-CPM.

Figure 7.3. Auxiliary Link settings in UgCS-CPM

Note The following functionalities are available when SkyHub is connected via the Auxiliary link:

• Widget configuration in UgCS-CPM.

• Data from payload in widgets.

• Data download from SkyHub.

• Firmware upgrade.

• SkyHub configuration.

5. ArduPilot configuration for SkyHub - On the autopilot, it is necessary to configure the serial port to which
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SkyHub will be connected.

Parameters:

SERIALx_BAUD 230400
SERIALx_PROTOCOL 2 MAVLink2

6. Enabling MAVLink autopilot on SkyHub

In CPM, press the Settings button, choose SkyHub Autopilots from the menu and enable MAVLink. Press Save
and choose to reload the system to apply changes.

  Revision 4.3, October 2025

7.4.  UgCS configuration  35



Figure 7.4. Enabling MAVlink in UgCS-CPM

If the configuration on the autopilot matches the default settings on SkyHub, the drone connection indicator in
UgCS-CPM must turn green.

7. Verify connection on ArduPilot using Mission Planner. In Mission Planner, open Setup -> Advanced ->
MAVLink inspector.
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Figure 7.5. Mission Planner MAVlink inspector

8. In case of correct connection and configuration, the MAVLink inspector shows communication between
SkyHub and the autopilot.

Figure 7.6. Mission Planner MAVlink inspector data

Vehicle 2 and Comp 5 correspond to the configured SkyHub System (2) and Component (5) ID.

9. In case of correct autopilot, UgCS, and SkyHub configuration, Payload data b64 is displayed in the drone
telemetry in UgCS.

  Revision 4.3, October 2025

7.4.  UgCS configuration  37



Revision 4.3, October 2025

38  Chapter 7.  Quick Start: ArduPilot



Chapter 8

Quick Start: PX4

Note SkyHub does not support True Terrain following with PX4. SkyHub works only as data logger for payload
sensor using position data from PX4 autopilot.

Connection with SkyHub during the flight can be established only if UgCS desktop is used as ground control
software.

8.1 Hardware requirements

• SkyHub v3 device.

• Drone running PX4 flight controller with firmware version 1.7+

• Mounting parts to install SkyHub.

• SkyHub3 cable for Pixhawk autopilot or cable provided by drone manufacturer to connect SkyHub with
autopilot.

• Power output (according to SkyHub required input power).

8.2 Software requirements for the Windows PC

• UgCS v5.13.0 or higher (referred to below as UgCS)

• UgCS Custom Payload Monitor v4.3.0 or higher (referred to below as UgCS-CPM)

• QGroundControl for the PX4 configuration.

• WinSCP (optional) to access SkyHub file system for advanced configuration.

8.2.1 UgCS desktop download and setup process

1. Download the installation package: https://www.sphengineering.com/flight-planning/ugcs-downloads

2. Run the setup file.

3. Read and acknowledge the license agreement.

4. In the component selection tab, select ArduPilot to install necessary autopilot compatibility.
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Figure 8.1. PX4 VSM in UgCS setup

5. Installation complete.

8.2.2 UgCS Custom Payload Monitor download and setup process

1. Download the latest available CPM version here: https://www.sphengineering.com/integrated-systems/-
downloads

2. Run the setup file.

3. Select the SkyHub license file for the SkyHub you will be using.
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4. Read and acknowledge the license agreement.

5. Installation complete.

Note If you do not have a license file or need a new one, please reach out to us at support@ugcs.com and
provide your SkyHub serial number.

8.2.3 SkyHub installation on the drone

8.3 Physical setup

Warning Power off the system when connecting cables. To avoid short-circuiting or causing potentially
harmful power fluctuations, it is recommended to power off the entire system before performing any cable
plug-in or unplugging. Some of the payload sensors used are extremely sensitive to power changes and may
be damaged.

1. Mount SkyHub on the drone in a safe, fixed position.

2. Connect SkyHub Connector #3 (red) to the flight controller using the SkyHub 3 cable for Pixhawk autopi-
lot.

3. Connect SkyHub to a power source.

8.4 Autopilot configuration

1. Make sure UgCS version 5.13 or higher is used (download links can be found in Prerequisites section) and
VSM for PX4 vehicles is installed.
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2. Establish Auxiliary connection between UgCS-CPM and SkyHub. See Preparation guide for instructions.

3. When Auxiliary link is established, you should select it from the Link menu in UgCS-CPM.

Figure 8.2. Auxiliary Link settings in UgCS-CPM

Note The following functionalities are available when SkyHub is connected via the Auxiliary link:

• Widget configuration in UgCS-CPM.

• Data from payload in widgets.

• Data download from SkyHub.

• Firmware upgrade.

• SkyHub configuration.

4. Enable MAVLink autopilot on SkyHub.

In UgCS-CPM, press the “Settings” button, choose “SkyHub Autopilots” from the menu and enable
“MAVLink”. Press Save and choose to reload the system to apply changes.
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Figure 8.3. Enabling MAVlink in UgCS-CPM

6. Restart SkyHub.

7. Make sure that the UgCS PX4 VSM parameter
vehicle.px4.custom_payload.onboard.component_id is equal to the Component ID
value in the MAVLink settings within the UgCS-CPM.

8. Make sure that the V2 Extension parameter is enabled.
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Figure 8.4. MAVLINK settings

9. If SkyHub is connected to telemetry port 2, open the QGroundControl application, then go to Parameters
-> MAVLink and set the parameter MAV_1_CONFIG to TELEM2.
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