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Background

In Taiwan, smart agriculture has seen transformative advancements through the
integration of artificial intelligence (Al), agricultural sensors, the Internet of Things (loT),
drones, and robots. A notable success story demonstrates the effective application of

these technologies in optimizing agricultural production and management.

Main Challenges

In the development of the advanced smart agriculture system in Taiwan, several key
challenges were addressed. Integrating multiple ground and aerial robots into a
cohesive system required overcoming compatibility issues and ensuring effective
communication between different robotic units. The design needed to be robust and
weather-resistant to ensure reliable operation in varying environmental conditions. Real-
time data processing presented a significant challenge, demanding high-performance
computing to handle large volumes of sensor and camera data effectively. Achieving
precise measurements of environmental factors and accurate pest and disease
detection was critical for the system’s success. Power management was also crucial to

ensure extended operational capability while managing energy consumption.

Customizing Winmate’s robotics controllers to meet specific agricultural needs required
careful adaptation for varied tasks and environments. Additionally, integrating data from
diverse sources into a unified system required advanced data fusion and Al algorithms
for comprehensive analysis. Finally, ensuring the system's scalability and adaptability for
different agricultural applications, including both terrestrial and marine environments,

was essential for maximizing its utility and impact.



Core Product

* G101TG - 10.1-inch Intel® Tiger Lake Rugged Ground Control Station

Why Winmate

The case involves a sophisticated system that combines multiple ground and aerial
robots with an intelligent monitoring system, using Winmate’s advanced robotics
controllers. This system was designed to address key challenges in growing economic
crops by providing precise measurements of environmental factors, detecting pests and

diseases, and evaluating harvest projections.

+ Integrated Robot System: The solution employs a fleet of land-based and aerial
robots that collaborate seamlessly. These robots are equipped with sensors and
cameras to monitor environmental conditions, detect pest infestations, and assess
crop health. The integration of Al algorithms enables real-time analysis and decision-

making.

« Smart Monitoring and Control: Winmate’s robotics controllers play a crucial role in
managing and synchronizing the activities of the ground and aerial robots. These
controllers provide the necessary interface for real-time data processing and remote

control, ensuring efficient operation and coordination across the system.

» Environmental Monitoring: The system measures critical growth factors such as
soil moisture, temperature, and nutrient levels. This data helps in optimizing irrigation

and fertilization practices, improving crop yield and quality.


https://www.rosch-computer.de/produkt/mobile-ipc-und-industrie-tablets/rugged-handheld-computer/winmate/G101TG

+ Pest and Disease Detection: Advanced sensors and imaging technologies are used
to detect and identify pests and diseases early. This enables targeted treatment and
reduces the need for widespread pesticide use, promoting sustainable farming

practices.

+ Harvest Assessment: The system evaluates crop maturity and predicts harvest

times, aiding in better planning and resource allocation.

» Scalability: The technology developed is not only applicable to crops but can also be
extended to terrestrial and marine environments for aquaculture and livestock

farming.

This successful implementation in Taiwanese agriculture showcases the potential of
combining robotics and intelligent monitoring systems to revolutionize farming practices.
The system's ability to integrate and analyze data from multiple sources enhances
decision-making and operational efficiency. Looking ahead, the technology can be
adapted for various agricultural environments, including both terrestrial and marine

settings, further advancing the capabilities of smart agriculture.
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Related Product

Winmate G101TG

* 10.1” Intel® Tiger Lake Rugged Ground Control Station

* Low Latency video SW decoder for real-time high-resolution video
viewing

 All-weather, dust, and water-resistant design (IP65). MIL-grade drop,
Shock and vibration

» Supports WIFI, BT and optional 4G/5G

» Embedded TPM IC and Optional OPAL SSD

* Providing improved wireless connectivity and stability Ground Control
Station

» With a removable second battery and a battery life of over 10 hours is

a must-have tool for serious UAV pilots
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