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1. Installation method

• 1.1 Components that need to be installed

• • Visual Studio 2017 (both trial and full versions need to be installed)

• • Configure the C++ compiler for MATLAB (both trial and full versions need to be 

installed)

• • Matlab 2023a* (advanced full version installation)

The following describes the installation method of Visual Studio 2017 (requires 

Internet connection): In this platform, the installation package of Visual Studio 2017 

has been placed
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1. Installation method

• 1.2 Installation method of Visual Studio 2017

• • First, we can open the platform installation location and find the location 

*:\PX4PSP\RflySimAPIs. Here are some routines in the platform and software installation 

packages.

• • After that, we can open the content of Chapter 4 and find the basic version of the routine, 

4.RflySimModel .BasicExps, where we can find the folder named VS2017Installer, which is 

the installation package of Visual Studio 2017.
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Online installation steps (requires Internet 

connection) are as follows: Visual Studio 

Older Downloads - 2019, 2017, 2015, and 

previous versions (microsoft.com)



1. Installation method

1.2 Installation method of Visual Studio 

2017

• Install Visual Studio 2017 (you can 

also use other versions, as long as 

MATLAB can recognize it).

• The Visual Studio compiler will be 

used in many areas of subsequent 

courses, such as the use of MATLAB 

S-Function Builder module, Simulink 

automatically generating C/C++ 

model code, etc.

• For this course content, you only need 

to check "Desktop Development in 

C++" in the picture on the right.
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1. Installation method

• 1.2 Installation method of Visual Studio 2017

• Note: Higher versions of MATLAB can also install VS2019, but MATLAB can only recognize 

Visual Studio versions lower than its own, so MATLAB 2017b cannot recognize VS 2019.

• Note: Please do not change the default installation directory of VS (for example, install to 

drive D), otherwise MATLAB will not be recognized.

• Cannot use Mingw compiler, requires VS
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1. Installation method

• 1.3 Configure the C++ 

compiler for MATLAB

• Enter the command “mex - setup” 

in the MATLAB command line 

window

• Generally speaking, the VS 2017 

compiler will be automatically 

recognized and installed. As shown 

in the picture on the right, "MEX 

is configured to use 'Microsoft 

Visual C++ 2017' for compilation", 

indicating that the installation is 

correct.

• If there are other compilers, you 

can also switch to other compilers 

such as VS 2013/2015 on this page
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1. Installation method

• 1.4 Installation method 

of Matlab 2023a

• MATLAB installation 

package download path:

• https://ww2.mathworks.c

n/products/matlab.html
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https://ww2.mathworks.cn/products/matlab.html
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2. Introduction to key interfaces

• 2.0 Overview of Basic 

Experiments

Including basic functio

n interface "RflySimA

PIs/9.RflySimComm

For details, see API_en.

pdf and Readme_en.pd

f
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API_en.pdf
API_en.pdf
Readme_en.pdf
Readme_en.pdf


2. Introduction to key interfaces

• 2.1 DDS networking 

communication experiment

• Configure the environment required 

for DDS networking. Create DDS 

protocol and transceiver port by 

yourself to implement DDS 

communication.

• For detailed operations and 

experimental results, see 

0.ApiExps\1.DDS\readme_E

n.pdf
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0.ApiExps/1.DDS/readme_En.pdf
0.ApiExps/1.DDS/readme_En.pdf


2. Introduction to key interfaces

• 2.2 MAVlink communication 

experiment

• Use MAVlink communication to achieve 

aircraft control and obtain aircraft flight 

status information using different 

communication modes.

• For detailed operations and 

experimental results, see 

0.ApiExps\2.Mavlink\readme_En.

pdf
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0.ApiExps/2.Mavlink/readme_En.pdf
0.ApiExps/2.Mavlink/readme_En.pdf


2. Introduction to key interfaces

• 2.3 Mqtt communication 

experiment

• Use mqtt to start the server, 

connect the publisher and 

subscriber to the server, and 

implement communication 

through topic sending and 

receiving.

• For detailed operations and 

experimental results, see 

0.ApiExps\3.MqttDemo\readme_E

n.pdf
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0.ApiExps/3.MqttDemo/readme_En.pdf
0.ApiExps/3.MqttDemo/readme_En.pdf


2. Introduction to key interfaces

• 2.4 Network simulation 

experiment
• By creating Redis communication, the 

impact of terrain on signal transmission 

is simulated. Obtain communication 

quality between drones.

• For information about the installation 

and use of Redis, see 1.BasicExps 0-

ResourcesFile\Redis networking 

communication routine under 

Windows.pdf

• For detailed operations and experimental 

results, see 

0.ApiExps\4.NetSimMini_redis_nomat\re

adme_En.pdf
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0.ApiExps/4.NetSimMini_redis_nomat/readme_En.pdf
0.ApiExps/4.NetSimMini_redis_nomat/readme_En.pdf


2. Introduction to key interfaces

• 2.5 Redis communication 

simulation experiment

• Start the Redis server, create 

a communication link, and 

simulate Redis 

communication.

• For detailed operations and 

experimental results, see 

0.ApiExps\5.RedisDemo\read

me_En.pdf
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0.ApiExps/5.RedisDemo/readme_En.pdf
0.ApiExps/5.RedisDemo/readme_En.pdf


2. Introduction to key interfaces

• 2.6 net networking 

experiment

• Realize data sharing by sending 

data to different ports under the 

same IP and understand the 

communication principle.

• For detailed operations and 

experimental results, see 

0.ApiExps\6.PythonNetSimAPI\re

adme_En.pdf
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0.ApiExps/6.PythonNetSimAPI/readme_En.pdf
0.ApiExps/6.PythonNetSimAPI/readme_En.pdf


2. Introduction to key interfaces

• 2.7 Coarse-grained cluster 

networking experiment
• The data sent through the drone cluster 

network will be sent to the 30000 port 

monitored by the coarse-grained 

networking program, and then based on 

the coarse-grained networking rules, it 

will be judged whether it can reach the 

destination drone and packet loss will be 

calculated.

• For detailed operations and experimental 

results, see 

0.ApiExps\7.NetSimMini_redis_nomat\re

adme_En.pdf
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0.ApiExps/7.NetSimMini_redis_nomat/readme_En.pdf
0.ApiExps/7.NetSimMini_redis_nomat/readme_En.pdf
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3. Basic experimental cases

• 3.1 fast-DDS 

communication networking 

experiment

• Use fast-DDS to realize 

information exchange 

between aircraft.

• For detailed operations and 

experimental results, see 

1.BasicExps\e1-Fast-

DDS\readme_En.pdf
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1.BasicExps/e1-Fast-DDS/readme_En.pdf
1.BasicExps/e1-Fast-DDS/readme_En.pdf


3. Basic experimental cases

• 3.2 MQTT multi-drone 

control experiment

• Use mqtt to realize 

information exchange 

between aircraft, and use 

Mavlink to realize the 

control of the aircraft itself.

• For detailed operations and 

experimental results, see 

1.BasicExps\e2-

MQTT\readme_En.pdf
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1.BasicExps/e2-MQTT/readme_En.pdf
1.BasicExps/e2-MQTT/readme_En.pdf


3. Basic experimental cases

• 3.3 Net-CentCtrl aircraft 

communication 

experiment

• Use Net to complete 

information exchange 

between aircraft.

• For detailed operations and 

experimental results, see 

1.BasicExps\e3-

PythonNetSimAPI-

CentCtrl\readme_En.pdf
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1.BasicExps/e3-PythonNetSimAPI-CentCtrl/readme_En.pdf
1.BasicExps/e3-PythonNetSimAPI-CentCtrl/readme_En.pdf
1.BasicExps/e3-PythonNetSimAPI-CentCtrl/readme_En.pdf


3. Basic experimental cases

• 3.4 Net aircraft communication 

experiment

• Use Net to complete data interaction 

between aircraft. In this routine, the 

aircraft shares its own information 

to the networking program and then 

the networking program distributes 

it to each aircraft.

• For detailed operations and experimental 

results, see 1.BasicExps\e4-

PythonNetSimAPI-newest\readme_En.pdf
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1.BasicExps/e4-PythonNetSimAPI-newest/readme_En.pdf
1.BasicExps/e4-PythonNetSimAPI-newest/readme_En.pdf


3. Basic experimental cases

• 3.5 Net aircraft communication 

experiment

• Use Net to complete information 

exchange between aircraft.

• For detailed operations and 

experimental results, see 

1.BasicExps\e5-

PythonNetSimAPI-

SimpPack\readme_En.pdf
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1.BasicExps/e5-PythonNetSimAPI-SimpPack/readme_En.pdf
1.BasicExps/e5-PythonNetSimAPI-SimpPack/readme_En.pdf
1.BasicExps/e5-PythonNetSimAPI-SimpPack/readme_En.pdf
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4. Advanced interface experiment

• 4.1 Redis communication 

experiment

• Send multiple times, 

subscribe multiple times. 

Implement inter-aircraft 

communication based on 

Redis.

• For detailed operations and 

experimental results, see 

2.AdvExps\e1-

Redis\e6.1\readme_En.pdf
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2.AdvExps/e1-Redis/e6.1/readme_En.pdf
2.AdvExps/e1-Redis/e6.1/readme_En.pdf


4. Advanced interface experiment

• 4.2 Redis communication experiment

• Use set and get for data interaction 

between aircraft.

• For detailed operations and 

experimental results, see 

2.AdvExps\e1-

Redis\e6.2\readme_En.pdf
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2.AdvExps/e1-Redis/e6.2/readme_En.pdf
2.AdvExps/e1-Redis/e6.2/readme_En.pdf


4. Advanced interface experiment

• 4.3 Redis communication 

experiment

• Send once, subscribe multiple 

times. Realize data interaction 

between aircraft based on 

Redis.

• For detailed operations and 

experimental results, see 

2.AdvExps\e1-

Redis\e6.3\readme_En.pdf
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2.AdvExps/e1-Redis/e6.3/readme_En.pdf
2.AdvExps/e1-Redis/e6.3/readme_En.pdf
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5. Advanced case experiments

• 5.1 Net networking experiment

• This program will send the data to 

(netSimPort, netSimIP), transfer it 

through the network simulator, and then 

send it to the IP and port of the 

corresponding aircraft based on the 

target ID. And actually detect the 

communication quality between aircraft.

• For detailed operations and 

experimental results, see 

2.AdvExps\e2-

NetSim4Demo\readme_En.pdf
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2.AdvExps/e2-NetSim4Demo/readme_En.pdf
2.AdvExps/e2-NetSim4Demo/readme_En.pdf


5. Advanced case experiments

• 5.2 Redis network signal quality 

detection experiment

• During simulation, create data 

interaction between multiple nodes, 

detect and return the communication 

quality between nodes. Deepen your 

understanding of Redis communication.

• For detailed operations and 

experimental results, see 

2.AdvExps\e3-

NetSimMini_redis_nomat\readme_E

n.pdf
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2.AdvExps/e3-NetSimMini_redis_nomat/readme_En.pdf
2.AdvExps/e3-NetSimMini_redis_nomat/readme_En.pdf
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5. Advanced case experiments

31

• 5.3 Stand-alone control 

experiment and online 

detection experiment

• Add heartbeat detection 

function to detect its own 

communication status.

• For detailed operations and 

experimental results, see 

2.AdvExps\e4-

Python\readme_En.pdf

2.AdvExps/e4-Python/readme_En.pdf
2.AdvExps/e4-Python/readme_En.pdf
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6. Expand cases

• 6.1 Redis networking signal 

quality detection 

experiment

• The program communicates 

through Redis set and get.

• For detailed operations and 

experimental results, see 

3.CustExps\e0-

NetSimMini_redis_mat\readme

_En.pdf
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3.CustExps/e0-NetSimMini_redis_mat/readme_En.pdf
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7. Summary

More tutorials on 

RflySim
Scan the QR code for consultation and 

communication
RflySim technical exchange group

• This lecture mainly explains the communication creation of drones and the networking between 

aircraft. It is divided into three parts: basic experiments, advanced experiments and extended 

cases. It can realize local area networking, drone cluster communication and different 

communication architectures.

If you have any questions, please go to https://rflysim.com/ for more 
information.

https://space.bilibili.com/3493283546269949?spm_id_from=333.1007.0.0
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Thanks!
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