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Overview Analysis of Micro-ROS System as an Embedded
Solution for Microcontrollers in Automatics and Robotics

Applications

Abstract. Micro-ROS extends ROS capabilities to resource-constrained devices like ESP32, enabling seamless integration into robotic systems.
This paper compares micro-ROS with classic ROS 2, emphasizing its practicality for microcontroller applications. Future plans include evaluating
micro-ROS on a mobile robot platform for performance and efficiency.

Streszczenie. Micro-ROS rozszerza możliwości środowiska ROS na urządzenia o ograniczonych zasobach, takie jak ESP32, umożliwiając płynną
integrację z systemami robotycznymi. Niniejszy artykuł porównuje system micro-ROS z klasycznym ROS 2, podkreślając praktyczność w zastosowa-
niach z mikrokontrolerami. Plany na przyszłość obejmują ocenę systemu micro-ROS na platformie robota mobilnego pod kątem wydajności i efekty-
wności. (Analiza Przeglądowa Systemu Micro-ROS jako Rozwiązania dla Mikrokontrolerów w Aplikacjach Automatyki i Robotyki)
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Introduction
Robot Operating System (ROS) is a commonly used

framework across various robotic applications, serving as
a robust toolkit for developers dealing with complex robotic
designs. This standardized platform addresses the phases
of research, prototyping, and deployment. The second it-
eration of the system, called ROS 2, signifies a leap for-
ward addressing drawbacks and constraints of its prede-
cessor. ROS 2 achieves this through the implementation
of a more distributed design, the incorporation of real-time
capabilities, and the deployment of advanced communica-
tion protocols. Typically, a robotic system often consists of
a network of microcontrollers that implement functionalities
wrapped within hard real-time control loops. With industry
embracing ROS 2, the need arises to extend its capabili-
ties to resource-constrained devices, which are not driven by
a native Operating System (OS). This gap is to be filled by
a relatively fresh solution referenced as micro-ROS system,
a direct extension of ROS 2, which reuses its stack and com-
bines components specifically tailored for microcontrollers’
platform.

In this paper, we present a technical overview of the
micro-ROS system and compare it with the classic ROS 2
implementation, especially with reference to microcontroller
applications. It should be underlined that the micro-ROS sys-
tem has been designed to work as a part of ROS 2 platform,
which means that it inherits many of the features and capa-
bilities of ROS 2. To exemplify the current state of the art,
the system was deployed on an ESP32 embedded device
using the available toolkit. In the future, it is planned to imple-
ment a micro-ROS system for a mobile robot platform as part
of PhD thesis, aiming to evaluate the impact of transitioning
from a traditional computer to a resource-constrained device
while maintaining functionality at an equivalent level. Micro-
controllers are known for their low power consumption and
ability to operate in real-time, which is particularly beneficial
for mobile robots. Extending such capabilities with features
equivalent to those offered by classic ROS 2, can open up
and extend possibilities in the field of robotics.

ROS and ROS 2 Basics and Overview
Despite its suggestion of name, ROS is not an oper-

ating system, but rather a middleware framework designed
for robotics applications. In order to run it, users typi-
cally install ROS on top of a conventional operating sys-
tem such as Linux, which serves as the underlying plat-

form for executing ROS-based programs and managing hard-
ware resources. The ROS system is quite popular among
robotics researchers, engineers, and enthusiasts around the
world. It is used by companies such as Boston Dynamics,
Clearpath Robotics, and Fetch Robotics for developing ad-
vanced robotic solutions for commercial purposes. These
systems excel in various tasks including navigation, percep-
tion, manipulation, coordination, and more.

The evolution of ROS [1] was marked by the incorpo-
ration of a standardized communication approach based on
DDS (Data Distribution Service), an external middleware that
forms the foundation of ROS 2 [2]. DDS enables the ex-
change of data in a real-time publisher-subscriber model,
where a publisher sends data to subscribers that are linked
by message queue. DDS provides message definition, mes-
sage serialization, and control over different QoS (Quality
of Service) of transportation to meet specific application re-
quirements. A distinctive feature of DDS is its data-centric
concept, designed to send updates only to the data that have
changed, rather than transmitting the entire message with
each update. This approach effectively reduces network traf-
fic, a valuable feature within robotic systems characterized by
rich and dynamic data flows.

With integrated abstraction layers, the complexity of DDS
is hidden from ROS components, providing users with famil-
iar ROS 1 like interface. ROS 2 does it by integrating the
so-called RMW (ROS Middleware) on top of the DDS middle-
ware, rather than directly using it. This enables the system to
support the usage of multiple DDS implementations, allow-
ing users to leverage different functionalities and properties
offered by different vendors. On top of the RMW, the RCL
(ROS Client Library) comes into play. Written in C language,
this library provides essential access to ROS 2 features in
the form of an interface. This is further wrapped as an API for
languages like Python and C++, forming another abstraction
layer. The architectural layout of ROS 2 is presented in the
figure 1.

The presence of discovery system resulted in the de-
cision to eliminate tools like ROS Master (centralized en-
tity coordinating communication between nodes), promoting
a more distributed architecture. When a new component ap-
pears in the system, it broadcasts information about its exis-
tence using the DDS API interface, meaning that nodes do
not need to be aware of each other’s existence. This design
enables modularization of robotic systems, allowing compo-
nents to run independently of each other, which can be par-
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Fig. 1. ROS 2 architecture overview

ticularly beneficial in the case of a hardware-distributed sys-
tem. Furthermore, there is no single point of failure that could
cause a complete system breakdown. Individual nodes use a
lifecycle management mechanism with an internal state ma-
chine capable of error handling and recovery.

Introduction to micro-ROS
In contrast to ROS 2, micro-ROS introduces the core

concepts of the ROS 2 system to resource-constrained de-
vices that would not have sufficient performance to run its
classical counterpart. Employing a layered architecture, the
micro-ROS stack reuses existing components of the ROS 2
to ensure compatibility between both systems and providing
a common interface. Provided functionalities include node
design, communication with the publish-subscribe or client-
service model, lifecycle management, node graph, and more.
Although both systems are comparable, there are major dif-
ferences that originate in the requirements of their targeted
platforms [3]. Working with devices limited in resources, such
as microcontrollers, requires an optimized architecture with
elements specifically tailored to fit their specific hardware [4].
The current architectural layout of the micro-ROS system is
presented in the figure 2.

Fig. 2. Architecture of the micro-ROS stack [5]

Within the layers maintained by both micro-ROS and
ROS 2, we can identify the components of RCL and RMW. To
deliver features similar to RCLCPP, which is a C++ abstrac-
tion over RCL, an additional lightweight library RCLC was tai-
lored to provide a complete and optimized C API for mech-
anisms such as executors or convenience functions. The
combination of RCL and RCLC enables the system to oper-
ate without dynamic memory allocation after the initialization

stage. This aspect ensures efficient use of limited resources
and deterministic behavior, which is crucial for real-time sys-
tems.

Ultimately, what shapes the micro-ROS architecture is
its middleware layer. It is based on Micro XRCE-DDS,
a standard for Extremely Resource-Constrained Environ-
ments (XRCE) capable of bringing the DDS model to embed-
ded systems. The middleware includes built-in support for
serial transports. While XRCE-DDS is responsible for pass-
ing messages between two entities, it is complemented by
the micro-ROS agent, which takes over discovery processes
and QoS (Quality of Service) mechanisms that would be too
computationally expansive to handle by an embedded device.
The agent is running on a host with standard ROS 2, as pre-
sented in the figure 3.

Fig. 3. ROS 2 to micro-ROS communication concept with Agent

The micro-ROS environment supports the assumptions
of the real-time system by integrating selected open source
real-time operating system, e.g. FreeRTOS [6]. As such,
the remaining layers are run on top of RTOS, which enables
compliance with time-critical requirements, a task rather hard
to achieve on standard operating systems lacking determin-
istic scheduling. Furthermore, the usage of RTOS provides
a POSIX interface, which is required for interoperability with
upper-class layers. This standard ensures compatibility and
portability across different operating systems, making pro-
grams easily portable between derivatives of Unix systems.
Consequently, developers can use a single POSIX-compliant
application and expect it to behave consistently across most
Unix-like systems.

Executor of the micro-ROS System
With ROS applications being based on distributed node

design, communication is handled by invoking callback for
each message. The messages are buffered in DDS, and
then the Executor is responsible for dequeuing them, thus
dispatching to threads for execution. Prior to message han-
dling, a wait-check is configured allowing the system to wait
until specified conditions are met. However, in the default
Executor of ROS 2, there is no further prioritization of mes-
sages and their scheduling is nonpreemptive round-robin
type, meaning that deterministic execution is hard to fulfill.
With the presence of time-critical callbacks, this behavior is
prone to suffer from missed deadlines, affecting the response
jitter.

To resolve the said limitation, the RCLC Executor [7, 8]
has been specifically implemented for micro-ROS. It is a
feature-complete component that is based on the RCL layer
and further expands the available tools with:

1. Sequential execution: enables for configuration of the
processing order, in which callbacks should unfold dur-
ing runtime.

2. Trigger execution: provides control over execution flow
through trigger conditions; user can select logic dictating
when processing of callback should start. The available
conditions are: all, any, and one. In addition, a custom
definition can be used.

3. LET-semantics for data synchronization: Logical Execu-
tion Time is a concept which reads all input data on a
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periodic trigger of executor, and then processes all re-
quired callbacks. This removes the requirement of data
synchronization for subsequent callbacks.

4. Multithreading support: for every callback dequeued
by Executor, a new thread is spawned with provided
scheduling policy. Executor threads can be prioritized
according to real-time requirements.

During the initialization phase of the RCLC Executor, which is
shaped by user-defined properties, essential dynamic mem-
ory is allocated, and the total number of callbacks is set by
the user. This makes the Executor static, ensuring that no
additional memory is allocated during run-time once initial-
ized; no further callbacks can be added during run-time. The
drawback of this solution is that it lacks flexibility. Since the
total number of callbacks must be determined at initialization,
any need for additional callbacks or changes in the callback
configuration during runtime cannot be accommodated. This
can be particularly limiting in dynamic environments where
the workload or functional requirements may evolve.

ESP32 Platform Support
The micro-ROS framework supports a number of mi-

crocontroller platforms, e.g., STM32L4, Raspberry Pi Pico,
Espressif ESP32, etc. The ESP32 family stands out as a
cost-effective and robust entry point for exploring the ca-
pabilities of the mentioned system. The ESP32 family are
low-cost, low-power microcontrollers developed by Espres-
sif Systems. They feature a dual-core processor, integrated
WiFi and Bluetooth connectivity, GPIO pins, and other pe-
ripheries. These capabilities make the ESP32 platform an
attractive choice for a wide range of embedded, robotic, and
IoT systems. Complementing the device, the official ESP-
IDF (Espressif IoT Development Framework) [9] is provided
to simplify application development. This includes essentials
like RTOS kernel and CMake based build system with capa-
bility to support external components.

The latest advancements within the micro-ROS build
system includes a tool generating static libraries and head-
ers, which are required for the external build systems. As
such, it is possible to install the micro-ROS software as
a component of ESP-IDF rather than performing a manual
installation. This is the recommended approach due to bet-
ter optimization within the platform. Furthermore, FreeRTOS
is natively supported by the hardware and falls within the
scope of supported RTOSes of the micro-ROS system. The
resulting mix enables a system with complete ROS capabil-
ities, real-time support, and the ability to exploit the built-in
WiFi communication. This is appealing to users seeking to
develop wireless applications within the ROS 2 ecosystem.
Alternatively, the Arduino Portenta H7 board supports WiFi
UDP transport, but does not include RTOS support.

The development process involves configuring the de-
vice using the Menuconfig tool prior to flashing. As presented
in the figure 4, it provides an interactive interface for settings
related to target hardware, internal components, compiler op-
tions, bootloader, and more. As part of the system, the micro-
ROS software extends the basic configuration list with its in-
ternal parameters consisting of:

• The micro-ROS Agent IP and port: denoting information
where agent is hosted within the network.

• The micro-ROS network interface: selection of the
transport setting among the following: WLAN, Ethernet,
or custom transport over UART.

• The micro-ROS middleware: selection of available ven-
dor, the package is capable of running two different mid-

Fig. 4. Menuconfig interface of the ESP-IDF Development Frame-
work

dlewares compatible with ROS 2 (figure 1):
– eProsima Micro XRCE-DDS: default, which is was

used for testing,
– embeddedRTPS: an experimental implementation

of a RTPS.

Installation and Testing of micro-ROS on ESP32
In this paper, we detail the micro-ROS installation pro-

cess on ESP32 through the ESP-IDF framework. This in-
volves pre-installing the necessary SDK (Software Develop-
ment Kit) for further development purposes. This step can
be performed via manual installation or, preferably, as an IDE
extension for Eclipse or VSCode to ease the process. Once
the ESP-IDF tool is present, one can source the environment
from terminal using the source $IDF_PATH/export.sh
command, enabling the use of the idf.py build manage-
ment tool, which was written in Python language.

To start with, it is necessary to create a project with the
idf.py create-project <project_name> command.
The micro-ROS system is considered a component of our
application and, as such, the subsequent step is to clone the
relevant repository [10] directly into the components folder.
To match specific ROS 2 distribution, particular branch can
be selected denoting a version of ROS; as for the moment,
the latest LTS (long-term support) Humble was used in the
study. The cloned component includes several example ap-
plications that can serve as a starting point for further devel-
opment.

In prior to the building process, the micro-ROS compo-
nent can be configured within colcon.meta file where one
can override predefined ROS-specific CMake arguments,
such as enabling the trace tools. To build an application,
several Python packages are required by the micro-ROS
component. Instead of manually installing them, it is sug-
gested to use a Docker container. Docker is a container-
ization platform that allows for packaging, deploying, and
running applications in isolated environments called contain-
ers. The container is instantiated from the prepared im-
age microros/esp-idf-microros:latest [12], provid-
ing a reproducible and isolated environment with all the re-
quirements ready. With the workspace directory mounted to
the created container, the entire build and run process can
be executed with a single command idf.py menuconfig
build flash monitor. This command initiates the fol-
lowing steps:

1. Menuconfig: opens up an interactive environment to
setup micro-ROS configuration and WiFi credentials un-
der micro-ROS settings. By default, the UDP connection
will be used.

2. Building and flashing: compiles the project using the
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cross-compilation toolchain, links libraries and depen-
dencies, and generates firmware binaries. Once the
process is successful, these binaries will flash onto
the device, assuming that the chip is in download mode.

3. Monitoring: provides a way for developers to read the
serial output of the device, enabling one to monitor
the real-time behavior of an user application.
After successful deployment, the ESP32 is now in the

state of an operational standalone system. However, to un-
lock its full potential, the ESP32 has the capability to con-
nect to a selected WiFi network and search for an Agent at a
specified address. Complementing the integration into a scal-
able system, it is required to run the micro-ROS Agent within
a common network on a host device. The recommended
approach is to run a container using the official Docker
image microros/micro-ros-agent:humble, leveraging
the host machine’s network stack. Once the Agent is up and
running, it will wait for a connection, and when acquired, the
subsequent debug info will be displayed (figure 5). Now, hav-
ing an ROS 2 application running on the host computer, it is
possible for both devices to share their topics and exchange
data. The micro-ROS Agent acts as a proxy, being responsi-
ble for interfacing any send messages.

Fig. 5. ROS 2 Agent logs for a message interfacing with micro-ROS
system

Testing Bench
The testing bench was prepared for the purpose of

exemplifying the use cases of micro-ROS in automatics,
robotics, and distributed systems, while showcasing its po-
tential benefits compared to other solutions, such as Mi-
croPython. The experiments aimed to demonstrate the ad-
vantages of using micro-ROS for reliable communication
in resource-constrained environments. Both environments
were evaluated within the same platform configuration; the
prepared circuit sketch is presented in the figure 7. Tools
and technologies used for testing and development were as
follow:

• ESP32-WROOM-32E development board (figure 6),
• DHT22 (AM2302) sensor,
• ROS 2 Humble and micro-ROS Humble distributions,
• PC with Ubuntu 20.04 installed for project building and

running ROS 2 Agent,
• Docker version 24.0.5 for containerization,
• MicroPython v1.23.0 for ESP32 [11].

In the context of our example application, we have a sys-
tem responsible for managing and collecting data from a sen-
sor connected to an ESP32 device. The selected sensor is a
DHT22, which provides temperature and humidity measure-
ments. It is compatible with the ESP32 platform and can be
integrated using either MicroPython or FreeRTOS software,
making it a versatile choice for various IoT applications. This
flexibility eases integration with the ROS 2 ecosystem, as ex-
isting libraries can be used as a wrapper for the sensor.

Fig. 6. Version of ESP32 device used for testing and development

Fig. 7. Testing bench and its wiring

The DHT22 is a simple sensor with well-supported li-
braries and was chosen to demonstrate micro-ROS capabili-
ties in an accessible manner. The goal was to highlight how
micro-ROS can be used to streamline communication and
data exchange between distributed systems, even in simple
setups. Although more complex sensors such as IMUs could
be used, the DHT22 provides a clear and easily reproducible
example of micro-ROS in action. This allows us to focus on
its key benefits in a straightforward manner, such as scalabil-
ity, real-time communication, and seamless integration with
ROS 2, ensuring that data formatting and communication are
aligned with ROS 2 standards.

This setup showcases how micro-ROS and ESP32 can
address automation and robotics challenges by enabling ef-
ficient communication and integration between distributed
modules. For example, sensor data can be used to trigger
real-world actions such as controlling HVAC systems based
on temperature or activating alarms when humidity exceeds
predefined thresholds. Micro-ROS ensures that this process
is reliable and scalable, offering a solid framework for data
management and communication across devices.

Application Based on micro-ROS System
The application was written with the help of the rclc,

freertos, uros_network_interfaces, zorxx_dht [13] and esp32
libraries. The zorxx_dht driver was integrated as a compo-
nent within ESP-IDF, enabling communication with DHT. To
aid in the distribution of data for subsequent analysis outside
the microcontroller, a node was defined along with the neces-
sary topics within the micro-ROS framework. The node han-
dling was performed as a FreeRTOS task with its own stack
size and priority. Concurrently, DHT data reading was also
implemented as another FreeRTOSs task. Both tasks were
synchronized by a semaphore, as they both access the same
data stored locally for reading or updating purposes. FreeR-
TOS is an integral part of the ESP32 system when micro-
ROS is deployed (as it provides POSIX-like interfaces), allow-
ing efficient concurrent task management and essential tools
for synchronization. This ensures data consistency, system
reliability, and real-time support.

The development started with structuring the message
containing DHT reading, suitable for the ROS system. The
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sensor data reading involves two variables that represent hu-
midity and temperature. Since there is no such direct rep-
resentation within standard ROS messages, a custom one
was created. The process involved creating a new package
with dependencies described as on the official site [14]. The
new package is meant to be placed in the extra_packages
folder of micro_ros_espidf_component component, as they
get copied into the ROS workspace at build time. The con-
tent of DhtData.msg from custom dht_sensor package is pre-
sented on the listing 1. The message definition must be
present on both sides of the communication; as such, a
ROS 2 system needs to have a copy of this package built
and sourced to interface with associated topics.

Listing 1. Definition of custom DhtData.msg

1 f l o a t 6 4 humid i ty
2 f l o a t 6 4 temperature

Listing 2. Publisher of type DhtData and sensor_data topic name

1 RCCHECK( r c l c _ p u b l i s h e r _ i n i t _ b e s t _ e f f o r t (
2 &pub l i sher ,
3 &node ,
4 ROSIDL_GET_MSG_TYPE_SUPPORT(
5 dht_sensor , msg , DhtData ) ,
6 "sensor_data"
7 ) ) ;

The listing 2 presents the initialization of the publisher
along with its configuration. To ensure efficient communica-
tion, a QoS profile was set as a predefined best effort policy.
This policy prioritizes timely message delivery while main-
taining a preference for the most recent data. We selected
a message DhtData definition which was defined previously.
ROS timer was used to periodically publish the most recent
data, and the subscriber was used to capture data outside of
the microcontroller; both the timer and the subscriber must
be added to the Executor for callback handling (listing 3).

Listing 3. Adding handles to the Executor

1 RCCHECK( rc lc_executor_add_t imer (& executor , &t imer ) ) ;
2 RCCHECK( rc l c_execu to r_add_subsc r ip t i on (
3 &executor , &subscr iber , &recv_msg ,
4 &subsc r i p t i on_ca l l back , ON_NEW_DATA
5 ) ) ;

With micro-ROS Agent running, the micro-ROS node
and its associated topics become visible within the ROS 2
ecosystem (figure 8). As such, we established connections
to these topics by creating the corresponding subscriber and
publisher on the host running ROS 2. It is crucial to en-
sure alignment between the QoS profiles and message types
across both ends of the communication channel. It should be
underlined that in a practical scenario, ROS 2 can utilize the
sensor data received from micro-ROS to generate and pub-
lish commands back to the microcontroller, allowing seam-
less interaction between the two systems (figure 9).

Application Based on MicroPython Embedded System
In addition to the micro-ROS setup, an alternative

method was implemented using a MicroPython embedded
system for microcontrollers [15]. This firmware is a com-
pact and efficient version of the Python programming lan-
guage suited for microcontrollers; installing it transforms the

Fig. 8. Micro-ROS node visible within ROS 2; output of ros2 node
command line tool

Fig. 9. Rosgraph tool output for application sharing nodes in micro-
ROS and ROS 2 systems

device into a Python interpreter machine capable of running
scripts directly on the hardware. The MicroPython installa-
tion process requires a USB connection. After downloading
the firmware[11], the esptool.py tool can be used to erase
the existing flash memory and then to deploy MicroPython
onto the device. Then, the REPL (Python prompt) can be
accessed.

The alternative approach uses sockets and WiFi to es-
tablish communication between a ROS 2 node running on
a main computer and ESP32 device with MicroPython in-
stalled. The application involves a script periodically read-
ing the sensor data from the ESP32 and transmitting it over
a socket connection to the host machine. On the main com-
puter, the ROS 2 node receives the data and propagates it to
another node for further processing.

The script is responsible for establishing an ESP32 WiFi
connection, configuring a socket server, and obtaining data
from a connected DHT22 sensor. The required libraries (net-
work, socket, dht) come pre-installed within the kit. The
DHT sensor is initialized with the appropriate model and con-
nected pin. Each sensor reading is formatted as JSON,
encoded in UTF-8, and transmitted to the host computer
through the socket connection (listing 4). On the host side,
a ROS 2 node was written to listen for incoming data on the
corresponding socket port, decoding them into known format.
Finally, the sensor readings are parsed into a ROS message
and then and published to a ROS 2 topic which can be listen
to by other nodes.

Listing 4. Sending sensor reads as JSON via socket

1 sensor . measure ( )
2 data = {
3 ’temperature’ : sensor . temperature ( ) ,
4 ’humidity’ : sensor . humid i ty ( )
5 }
6 message = json . dumps( data )
7 c l i e n t . send ( message . encode ( ) )

Although this method demonstrates the flexibility and
simplicity of using MicroPython for IoT applications, it
presents several limitations compared to the micro-ROS ap-
proach:

1. Limited ROS integration: with MicroPython, develop-
ers must manually handle communication, data seri-
alization, and parsing to establish ROS connectivity.
Such setup requires a dedicated node running on the
main computer rather than microcontroller, making auto-
discovery and dynamic node connection less practical.
In contrast, micro-ROS offers built-in support for ROS
messages and communication protocols, leveraging the
existing DDS system, simplifying data handling, and de-
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ploying ROS node directly on the ESP32.
2. Scalability and maintainability: micro-ROS supports ad-

vanced ROS 2 features such as QoS settings, timers,
and executors, which are not available in the MicroPy-
thon approach. These features enhance the scalability
and maintainability of the application, allowing detailed
control over communication and task scheduling.

3. Real-Time performance: micro-ROS is designed for
real-time applications requiring deterministic behavior
and low latency. The MicroPython method, while func-
tional, may not meet the performance requirements of
time-critical applications due to the overhead of Python
interpreted nature and socket communication.

Conclusion
The micro-ROS system acts as a bridge, connecting the

ROS framework concepts to microcontrollers through a lay-
ered architecture that leverages components from ROS 2.
It offers a unified interface for node design, communication,
and lifecycle management, facilitating the creation of scalable
software with uniform communication mechanisms. The im-
plementation of the system on the ESP-32 platform has been
highlighted as a cost-effective and practical solution, espe-
cially in relation to connectivity with other devices, as it eases
their integration into larger systems. The combination of in-
herent support for real-time control and capabilities, along
with DDS communication mechanisms, promotes edge com-
puting in automatics and robotics by allowing data process-
ing, decision making, and control either directly on the robot
or at the network edge. However, this versatility is somewhat
limited by the required presence of ROS Agent which acts as
a server interacting with DDS.

In contrast, using the MicroPython embedded system as
an alternative approach showcases its own strengths, es-
pecially regarding flexibility and ease of use for IoT appli-
cations. However, it has several drawbacks compared to
micro-ROS, such as the need for manual handling of com-
munication and data serialization, restricted ROS integra-
tion, and limited scalability, real-time performance, and mem-
ory efficiency. These limitations highlight the advantages of
micro-ROS, particularly when integrated with other ROS 2
applications, due to integrated support for ROS messages,
advanced scalability and maintainability features, and en-
hanced real-time performance capabilities.

The presented procedure of the system installation and
the corresponding test results show that the adoption of mi-
crocontrollers provides advantages like reduced power con-
sumption and cost-effectiveness compared to conventional
OS-driven devices. This positions micro-ROS as a perfect
fit for mobile robots, where the importance of power effi-
ciency and compactness cannot be overstated. Future re-
search plan consists of the integration of the micro-ROS sys-
tem for a mobile robot platform that can benefit from the new
architecture, then investigating the impact of this transition
on the robot’s performance, power consumption, and over-
all efficiency. This presents the difficulty of adapting the ex-
isting code base to an environment with limited resources,
yet maintaining functionality at a comparable level. However,
overcoming these challenges will be essential in realizing the
full potential of micro-ROS in mobile robotics or automatics
applications.
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