© December 2024| 1JIRT | Volume 11 Issue 7 | ISSN: 2349-6002

A review paper on Multiple Wireless Automation
Technologies Used in Robotic Mower for Multipurpose
Applications

Prof. Ashwini A. Dhavale. (M.E. Electronics)?, Prof.Abhijeet S.Dhavale (M.E. Design)?
!Assistant Professor1, Electrical Department, VVPIET Solapur, Maharashtra
“Assistant Professor2, Mechanical Department, SVERI Pandharpur, Maharashtra

Abstract: Robotic lawn mowers integrate multiple
automation technologies to perform a variety of
applications, making them highly versatile and efficient.
Core technologies include sensor-based automation and
Al-powered navigation systems, which allow the mower
to detect obstacles, avoid collisions, and adapt to uneven
terrains. GPS technology is used for precise mapping and
geofencing, enabling the mower to define boundaries and
ensure complete lawn coverage. Advanced machine
learning algorithms allow the mower to analyze grass
growth patterns and adjust cutting schedules for optimal
results. For multipurpose applications, some robotic
mowers are equipped with moisture sensors to avoid
mowing wet grass, fertilizer dispensers for lawn care,
and weed detection systems to maintain a healthier yard.
Integration with 10T systems enables remote control and
monitoring through mobile apps, providing real-time
updates and analytics for maintenance and performance
tracking. These mowers often support energy-efficient
technologies, such as solar charging and intelligent
battery management, reducing environmental impact.
Additionally, voice control and smart home integration
allow seamless operation within connected ecosystems.
By combining these automation technologies, robotic
mowers deliver comprehensive, autonomous lawn care
and can extend their functionality to tasks like garden
monitoring and soil analysis.

1. INTRODUCTION

Robotic lawn mowers incorporate various automation
technologies to enable efficient, autonomous, and
intelligent operation. Core technologies include
Artificial Intelligence (Al) and Machine Learning
(ML), which allow the mower to learn and adapt to its
environment, optimize mowing patterns, and handle
complex tasks like obstacle avoidance. Navigation
technologies, such as GPS, RTK (Real-Time
Kinematics), and LiDAR, ensure precise movement
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and boundary recognition, enabling the mower to
cover large or irregularly shaped areas without missing
spots or overlapping. Sensor integration enhances
situational awareness, with ultrasonic and infrared
sensors detecting obstacles, weather sensors pausing
operations during rain, and soil sensors monitoring
ground conditions to adjust cutting strategies. loT and
connectivity enable remote control and scheduling via
mobile apps, as well as real-time data sharing for
diagnostics and updates. Energy management systems,
including efficient batteries and solar panels, ensure
sustainable and long-lasting operation. Together, these
automation technologies make robotic lawn mowers
versatile, reliable, and adaptable for various
residential, commercial, and agricultural applications.
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Fig. a. Different communication technology

2. DIFFERENT WIRELESS TECHNOLOGY
USED FOR AUTOMATION IN LAWN
MOVER

2.1. Using Atrtificial Intelligence (Al) and Machine
Learning (ML):

Artificial Intelligence (Al) and Machine Learning
(ML) play a crucial role in enhancing the capabilities
of robotic lawn mowers, enabling them to perform
tasks autonomously, efficiently, and adaptively. Al
allows the mower to process data from various
sensors, such as cameras, LIDAR, GPS, and weather
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sensors, to make real-time decisions about navigation,
obstacle avoidance, and mowing patterns. Machine
Learning, on the other hand, enables the mower to
learn from its environment and past performance. For
instance, ML algorithms can analyze terrain data to
optimize mowing strategies, adjust cutting heights
based on grass type, and identify obstacles or no-go
zones for precise operation. Over time, these mowers
improve their efficiency by learning user preferences
and adapting to specific lawn conditions. Additionally,
Al-powered robotic mowers can integrate with 1oT
platforms for remote monitoring, scheduling, and
diagnostics, ensuring seamless operation. Together,
Al and ML transform robotic lawn mowers into smart,
autonomous devices capable of handling complex
tasks with minimal human intervention.
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Fig. b. Al based Robotic Lawn Mower

(b) Target System Configuration

2.2. Sensor Technologies:-

Sensor integration in the automation of robotic lawn
mowers plays a critical role in enabling efficient and
intelligent operation. Sensors such as LiDAR and
ultrasonic modules help detect and avoid obstacles,
ensuring safe navigation around trees, furniture, and
other objects. GPS and RTK systems provide precise
location data, enabling accurate mapping and
boundary definition for the mowing area. Terrain
sensors detect slopes and ground textures, allowing the
mower to adapt its speed and blade height for optimal
cutting on uneven surfaces. Weather sensors monitor
conditions like rain to pause operation during
unsuitable weather. Cameras and vision systems
analyze the environment for dynamic obstacles and
identify grass boundaries. Data from these sensors is
processed by an Al engine, which makes real-time
decisions for navigation, path planning, and cutting
strategies. This integration ensures that robotic
mowers operate autonomously, efficiently, and
adaptively across various terrains and conditions.
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Fig.c. Sensor based Robotic Lawn Mower

2.3. Navigation and Localization Systems:-

Navigation technology is essential for automating
robotic lawn mowers, enabling them to operate
independently and efficiently across varied
landscapes. Advanced systems like GPS and RTK
(Real-Time Kinematics) provide precise location data,
ensuring accurate coverage of large or complex areas
without overlap or missed spots. LiDAR and
ultrasonic sensors enhance obstacle detection and
avoidance, allowing the mower to safely navigate
around objects like trees, furniture, and pets. Boundary
wire systems or virtual fences, defined through GPS,
establish operational zones, keeping the mower
confined to specific areas while avoiding flowerbeds
or restricted spaces. Terrain sensors detect slopes,
uneven surfaces, and grass types, enabling the mower
to adjust its speed and cutting mechanism for optimal
performance. Path planning algorithms use this
navigation data to calculate the most efficient mowing
routes, minimizing time and energy consumption.
Additionally, some mowers incorporate cameras and
Al vision systems to dynamically identify obstacles
and boundaries, further improving adaptability.
Combined with loT connectivity for remote
monitoring and control, these technologies ensure
reliable, autonomous, and precise lawn maintenance.

~

Cellular

Cellular RTCM

Fig.d. Navigation and Localization used in Robotic
Lawn Mower.

2.4. Path Planning and Dynamic Task Allocation:-
Path planning and dynamic task allocation are vital
components in the automation of robotic lawn
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mowers, enabling them to operate efficiently and
adapt to changing conditions. Path planning
algorithms calculate the most efficient routes to cover
the mowing area, minimizing redundant movements
and ensuring complete coverage. These algorithms use
data from GPS, sensors, and environmental maps to
optimize navigation, even in complex or irregularly
shaped lawns. Dynamic task allocation allows the
mower to adjust its tasks in real-time based on
environmental inputs, such as obstacle detection or
grass density. For instance, if an obstacle is detected,
the mower dynamically reroutes to avoid it and
resumes mowing seamlessly. Additionally, in multi-
mower systems, dynamic task allocation ensures that
each mower is assigned specific zones, preventing
overlaps and maximizing efficiency. Together, these
technologies enable robotic lawn mowers to work
autonomously, adapt to real-time conditions, and
deliver  precise and  energy-efficient  lawn
maintenance.
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Fig. e. Path Planning and Dynamic Task Allocation

2.5. Energy management systems:-

Energy management systems in robotic lawn mowers
are critical for ensuring efficient, reliable, and
sustainable operation. These systems optimize battery
usage by monitoring charge levels and dynamically
adjusting the mower’s functions, such as motor speed
and blade rotation, based on grass density and cutting
requirements. When the battery is low, the system
autonomously directs the mower to its docking station
for recharging, enabling seamless operation without
human intervention. Some advanced models integrate
renewable energy sources like solar panels, allowing
the system to balance solar and battery power for eco-
friendly operation. Energy-efficient path planning
minimizes unnecessary movements, reducing power
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consumption and extending battery life. Additionally,
the system provides real-time energy monitoring and
diagnostics via 10T connectivity, allowing users to
track battery health and energy usage remotely. Safety
features prevent overcharging or overheating,
enhancing the longevity of the battery and overall
system reliability. These capabilities make energy
management systems indispensable for the automation
of robotic lawn mowers

2.6. 10T and Connectivity:-

loT plays a crucial role in enhancing the functionality
and convenience of robotic lawn mowers by enabling
smart, autonomous operations. Through IloT
integration, these mowers can be controlled remotely
using mobile apps, allowing users to start, stop, or
adjust mowing schedules from anywhere. Real-time
updates provide notifications on mowing progress,
battery levels, and maintenance needs. loT-enabled
mowers often utilize GPS for precise navigation and
mapping, ensuring complete coverage of the lawn
while avoiding restricted areas through geo-fencing.
They can access weather forecasts to optimize mowing
schedules and adapt to seasonal grass growth patterns.
Advanced sensors integrated with loT allow the
mower to detect and avoid obstacles, while data
analytics provide insights into performance and
maintenance  requirements.  Additionally, loT
enhances energy efficiency by monitoring battery
usage and integrating with solar charging systems.
Security features such as anti-theft tracking and
remote locking are also enabled by loT, and many
models can integrate with smart home systems and
voice assistants for seamless control. Overall, 10T
transforms robotic lawn mowers into smarter, safer,
and more user-friendly devices, aligning them with
modern connected lifestyles.
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Fig.f. 10T based Robotic lawn mower

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2182



© December 2024| 1JIRT | Volume 11 Issue 7 | ISSN: 2349-6002

3. CONCLUSIONS

Robotic mowers benefit from advanced automation
technologies such as path planning, tracking control,
and robust control designs. These technologies
enhance the efficiency, accuracy, and adaptability of
robotic mowers in various environments. While
significant progress has been made, ongoing research
and development are essential to overcome existing
limitations and further improve the performance of
these autonomous syste To conclude the discussion on
multiple wireless automation technologies used in
robotic mowers for multipurpose applications, it is
evident that these technologies collectively enable
unprecedented levels of efficiency, precision, and
autonomy. From wireless connectivity protocols like
Wi-Fi, Bluetooth, and Zighee for seamless
communication to GPS and RTK for accurate
navigation, these technologies form the backbone of
modern robotic mowers. Integration of 10T ensures
remote monitoring and control, while wireless sensor
networks provide real-time data for adaptive decision-
making. These advancements not only enhance the
primary function of lawn mowing but also enable
diverse applications such as perimeter surveillance,
environmental monitoring, and garden management.
By leveraging wireless automation, robotic mowers
are evolving into versatile, intelligent systems that
offer sustainable and user-friendly solutions for
residential, commercial, and agricultural settings.
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