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Legal Disclaimer
※ Legal Disclaimer Regarding Copyright
ROPPOR Swarm Drone Software is registered with the Korea Copyright Commission and is protected
by copyright law.
Please note that unauthorized copying, use, and distribution of this software, as well as unauthorized
copying, use, and distribution of functions, function lists, function placement, user interfaces, and
design within the software, are in violation of copyright law.
ROPPOR Swarm Drone Trial Software may only be used for functional verification purposes, and
may not be used for commercial, educational, or business purposes.
If you have any copyright-related questions, please send your inquiries to staff@roppor.com and we
will sincerely review and respond.

※ Legal Disclaimer Regarding Limitation of Liability
ChemEssen Inc. is a software company. We are only responsible for the development and supply of
swarm drone software and does not actually operate drone aircraft. The hardware related to parts
and equipment, etc. and data such as mobile communication networks provided by us is only one
example of testing the products of various manufacturers and the services of mobile carriers and
confirming their integration with our software, and the durability of each hardware and mobile
communication network.
It does not guarantee the stability, the function for a specific purpose, etc.
The user is solely responsible for the selection, interlocking, and operation results of all hardware
and mobile communication networks outside the scope of the software.
Please select the hardware and mobile communication network that suits your purpose using the
free trial version, which is provided unlimitedly regardless of the duration and number of drones,
and be sure to verify its function, durability, stability, and malfunction. In addition, it is necessary to
check and comply with the relevant laws and regulations of the country when drones are actually
operated.
In addition to the software, the civil and criminal liability for all unforeseen circumstances and illegal
operation including errors, malfunctions, accidents, human damages and property damages that
may occur during interlock and operation of the drone body, parts, equipment, and mobile
communication network selected by the user lies with the user, not with ChemEssen, Inc.
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1. RTK Overview

1-1. Introduction of cm Level GPS/GNSS
When you think of standard GPS (Hereinafter referred to as *GNSS1), most people think of mobile
phones, and car navigations. The standard GNSS receiver used in today’s market has accuracy
between 2~10m, and it only works in the outdoor environment where satellite signals can be
received. Such accuracy varies according to the product quality, and compliance of environmental
considerations of the device. Maximum accuracy of a standard GNSS receiver under the perfect
conditions is about 2m of absolute accuracy.
When you place two GNSS receivers in the same outdoor space, both receivers have about 2m in
margin of error in the same direction. You can calculate the GNSS margin of error through the
relative distance between them, and the accuracy can be calculated up to about 1cm. Therefore,
the absolute accuracy still has about 2m in margin of error but the margin of error for relative
accuracy can be achieved to the unit of cm.
Such technology is known as the differential GNSS or RTK(Real-Time Kinematic) GNSS. Therefore,
we can use the RTK technology to obtain an even more precise positional information.

1-2. Types of RTK Receivers
The receiver with a fixed position at a location in general is referred to as the “Base
station(Hereinafter referred to as Base)”, and the device with mobility is referred to as the “Rover”.
In order to use this technology, GNSS receiver that can calibrate the RTK position coordinates is
required. Standard GNSS receivers generally do not feature RTK corrections and transmission
technology.

1-3. RTK Corrections
RTK corrections are the information sent by the “Base Station” to the “Rover”, so the “Rover” can
calculate its RTK position. The language/protocol used to send this information is called RTCM. In

1

*GNSS stands for Global Navigation Satellite Systems, and it includes satellite-based positioning

systems such as GPS of the US along with those of other countries such as GLONASS, BEIDOU,
Galileo, QZSS, etc.
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order to calculate this RTK position, both receivers need to see more or less the same satellites. For
such reason, RTCM corrections are only valid within about 35km from the Base (More precise
distance depends on the quality of antenna and receiver). If the rover is located farther than 35km
from the Base, it can no longer have accuracy at the unit of cm, and it quickly deteriorates to the
level of standard accuracy of 2m.
※

Precise valid distance depends on the quality of antenna and receiver.

RTCM Corrections are generally transmitted in unit of seconds through a serial port. When the
devices are very close to each other, a cable can connect them, but wireless communication is
necessary considering the flight of drones.
Therefore, the company is providing instructions regarding the wireless communication between
the Base and the rover by adding LTE devices to each GNSS receiver and drone.
Source of citations and references : U-blox, Ardusimple
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2. H/W List

2-1. LTE Device & Companion Computer
1) Quectel EC25 Mini PCle 4G/LTE Module
https://sixfab.com/product/quectel-ec25-mini-pcle-4glte-module/
2) LTE Full Band PCB Antenna – u.FL Plug – 100mm
https://sixfab.com/product/lte-full-band-pcb-antenna-u-fl-plug-100mm/
3) Sixfab Raspberry Pi 3G/4G&LTE Base HAT
https://sixfab.com/product/raspberry-pi-base-hat-3g-4g-lte-minipcie-cards/
4) Raspberry Pi 3B+
5) 16GB Micro SD Memory Card

2-2. RTK Device
1) Drotek SIRIUS RTK GNSS BASE (F9P)
https://store-drotek.com/912-sirius-rtk-gnss-base-f9p.html

2-3. Recommendations
-

Most common cause of collision between drones and drone crash are loose
connections, screw tightening, cable damage, and defective soldering in drone
manufacturing. Assemble with care.

-

The shape of drone and overall hardware composition are user’s choice.

-

The company introduces the guide for connection with LTE based ROPPOR software a
fter taking the shape of a general drone (quad-copter).
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3. RTK Base Preparation
To use Drotek SIRIUS RTK GNSS BASE as a wireless communication, the configuration file of the
Base we provide must be applied. And then, connect with LTE Device. The configuration file is also
based on "ZED-F9P HPG 1.13 firmware" and requires firmware update for lower versions.
ZED-F9P HPG 1.13 firmware, Provided by U-blox : https://www.u-blox.com/en/ubxviewer/view/UBX_F9_100_HPG_113_ZED_F9P.7e6e899c5597acddf2f5f2f70fdf5fbe.bin?url=https%3A%
2F%2Fwww.ublox.com%2Fsites%2Fdefault%2Ffiles%2FUBX_F9_100_HPG_113_ZED_F9P.7e6e899c5597acddf2f5f2f7
0fdf5fbe.bin

3-1. Installation
Install the u-center for firmware update and configuration file load of Drotek SIRIUS RTK GNSS BASE.
: https://www.u-blox.com/en/product/u-center
After installing u-center, connect the BASE to PC using “USB to micro USB” and launch u-center.
Proceed as follows after launch.

1. Select the connected COM in the [Connect] combo box.

Figure # 1 u-center – connect to PC
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2. Check the connection.

Figure # 2 u-center - connect check
※ Check the connection if it is not established as shown in the image above, and proceed
again.

3. To check the firmware version, select [Messages View] on the [View] tab at the top of the screen.

Figure # 3 u-center – View – Messages View
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4. In the Messages dialog box, select [UBX] - ①, then [MON (Monitor)] - ②, then [VER (Version)] ③ to check the firmware version on the right side. If the firmware version is 1.13, it goes over to
number 7 directly.

Figure # 4 u-center – Messages -UBX – MON – VER
5. For firmware updates, select [Firmware Update] on the [Tools] tab at the top of the screen.

Figure # 5 u-center - Tools – Firmware Update
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6. In the Firmware Update Utility dialog box, select the firmware file in [Firmware image] - ①. After
setting - ② as shown below, click [GO] - ③ to update the firmware.

Figure # 6 u-center - Firmware Update Utility
※ The drone-mounted Rover can also be updated with firmware as shown above.
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7. To load the configuration file, select [Receiver Configuration] on the [Tools] tab at the top of the
screen.

Figure # 7 u-center – Tools -Receiver Configuration
8. In the Load/Save Receiver Configuration dialog box, select the configuration file through
[Configuration file] - ① and click [Transfer file -> GNSS] - ② to load the configuration file.

Figure # 8 u-center – Load/Save Receiver Configuration
※ This operation is for RTK Base only.
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9. To save the loaded configuration file settings, select [Configuration View] on the [View] tab at the
top of the screen.

Figure # 9 u-center - View – Configuration View
10. In the Configure dialog box, select [CFG (Configuration)] - ① from the left list. Set all the settings
- ② on the right as shown below and click [Send] - ③.

Figure # 10 u-center – Configure – Configuration
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3-2. Connection
Prepare a micro SD card installed with the Smart Device Application Software(SDAS), Raspberry Pi,
LTE module, and LTE base hat.
※ For SDAS software installation method , please refer to the Smart Device Application
Software Installation Document.
Connect as follows.

Figure # 11 Raspberry Pi 3B+ Layout
1. Insert the micro SD card installed with SDAS to Raspberry Pi.
2. Mount the LTE module to the mini PCIe socket of the LTE base hat. Then insert the activated
USIM into the SIM socket.

Figure # 12 LTE Base Hat/EC25 LTE Module Layout

13/18

3. Use the short header to connect the Raspberry Pi and the LTE base hat.

Figure # 13 LTE Companion Computer
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3-3. Connect
Connect the connected devices as follows.
1. Connect the micro USB of the LTE base hat with USB port of the Raspberry Pi.

Figure # 14 Connect LTE Device to Companion Computer
2. Connect the LTE full band PCB antenna to the MAIN and DIY of the LTE module.

Figure # 15 Connect to LTE Antenna
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3. Connect the micro USB of RTK base and USB port of Raspberry Pi 3B+.

Figure # 16 RTK Base Layout

Figure # 17 Result
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4. Check RTK Base Installation and Connection
Check that the ROPPOR and RTK base are connected with the drone and working correctly.

4-1. Installation
After preliminary preparation, RTK base should be installed at a location without radio wave and
satellite reception interference within the ground station.
Provided by U-blox : 1 / 2

Figure # 18 RTK Base Installation
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4-2. Check Connection
Check connection with RTK BASE using RTK GNSS of the ROPPOR.

1. Prepare the operation software (VPN and ROPPOR, etc.) before turning on the power of RTK base.
2. Click the RTK GNSS icon in the ROPPOR function tool bar to activate the dialogue box.

Figure # 19 RTK GNSS Icon
3. You can determine the connection status by clicking Start Activate in the RTK GNSS dialog box
to check the satellite reception status and position accuracy for the currently connected base.

Figure # 20 RTK Base and ROPPOR RTK GNSS Connection Check (Right Side
Activated)
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