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Abstract

The Internet of Things (IoT) is revolutionizing our interaction with the environment; traditional sensing methods of-
ten fall short for modern IoT applications, particularly in harsh or precision-critical settings, but radar sensors, excel 
by operating effectively under diverse conditions, detecting subtle movements, and providing detailed spatial data.

The Internet of Things (IoT), is changing the way we interact with our environment. Traditional sensing methods, while 
valuable, often struggle to meet the intricate demands of modern IoT applications, especially in harsh environments or 
when precision is crucial. In contrast, radar sensors have proven to be highly versatile, capable of operating effectively 
in diverse conditions, detecting subtle movements, and providing detailed spatial data while conserving energy.

This article delves into the role of radar sensing technology in overcoming the challenges faced by IoT applications to-
day, with a special emphasis on how Infineon’s XENSIV™ radar sensors are empowering the creation of more intelligent, 
responsive and efficient IoT systems.
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1  Challenges in Current IoT Sensing Technologies 
Traditional IoT sensing technologies face several significant challenges that limit their effectiveness. For instance, tradi-
tional sensors, such as passive infrared (PIR) sensors commonly used for motion detection, often struggle to provide the 
accuracy and reliability required for modern IoT systems. PIR sensors rely on detecting changes in infrared radiation, 
which can lead to false positives or missed detections when conditions are not ideal. This lack of precision can hinder 
the effectiveness of IoT solutions in critical applications. 

Environmental factors like lighting conditions, temperature fluctuations, and physical obstructions can also affect the 
performance of many traditional sensors. Optical sensors, for example, may falter in low-light conditions or be over-
whelmed by direct sunlight. Ultrasonic sensors can also be influenced by temperature changes and the presence of 
sound-absorbing materials. 

The limited versatility of conventional sensing technologies is another significant challenge. Many sensors are designed 
to perform specific tasks, such as detecting motion or measuring temperature, but struggle to provide the detailed, 
multidimensional data often required in IoT applications. Detecting subtle movements, differentiating between objects, 
or tracking complex interactions mostly requires multiple sensors or sophisticated data fusion techniques that increase 
system complexity and cost.

Furthermore, IoT devices are deployed in scenarios where energy efficiency is critical, such as battery-powered wear-
ables or remote environmental monitoring systems. However, traditional sensors, particularly those with continuous 
monitoring requirements, can drain power resources quickly, which poses a significant barrier to scaling IoT solutions, 
as frequent maintenance or battery replacement undermines the cost-effectiveness and practicality of such deploy-
ments. 

These challenges require sensing technologies that can deliver high precision, robustness, and efficiency while seam-
lessly integrating into IoT ecosystems.

2  Radar Sensor Solution
Radar sensors offer a powerful solution to overcome the limitations of traditional IoT sensing technologies. By providing 
high accuracy and reliability, even in dynamic and cluttered environments, radar sensors have proven to be a game-chang-
er. For instance, unlike PIR devices, which struggle with motion detection in crowded spaces or through barriers, radar sen-
sors utilize electromagnetic waves to detect motion, measure distances, and track objects in real-time. This enables them 
to function effectively in environments where obstructions, noise, or movement might impair other sensing technologies.
Moreover, radar sensors operate independently of light and temperature conditions, ensuring consistent performance 
in diverse environments. They can accurately sense motion and objects in complete darkness or under extreme weather 
conditions, making them an ideal choice for applications where reliability is paramount.

Radar sensors also excel in real-time applications and provide instant feedback on motion, distance, and velocity. This ca-
pability of radar sensors is critical for applications like automated lighting, security monitoring, and robotics, where timely 
and accurate data is essential. Furthermore, modern radar sensors are designed for seamless integration into existing IoT 
systems, offering support for various communication protocols and interfaces. Their compact and modular designs simpli-
fy the integration process, allowing developers to enhance their IoT solutions without extensive redesigns.

Key Features of Infineon’s Radar Sensors for IoT
Infineon’s XENSIV™ radar sensors, operating at 24GHz and 60GHz, are transforming the IoT landscape with their exception-
al performance, precision, and power efficiency, making them an ideal fit for a wide range of IoT ecosystems.

To address the growing demand for smaller, more efficient sensing technologies, Infineon’s radar sensors are designed 
to be compact and powerful. The 24GHz radar family boasts the smallest MMIC radar sensor on the market, such as the 
BGT24LTR11, perfect for applications that require compact solutions. The 60GHz sensors, like the BGT60LTR11AIP, feature 
integrated antennas and detectors, enabling the creation of ultra-compact system designs without sacrificing perfor-
mance. Each category has its unique strengths: the 60GHz radar offers up to 28x better resolution compared to 24GHz 
sensors, enabling precise object detection and segmentation, as well as horizontal and vertical angular measurements for 
detailed spatial analysis. In contrast, 24GHz sensors provide a longer range of up to 100 meters compared to 60GHz radar’s 
up to 15 meters detection range, making them ideal for outdoor lighting, drone soft landing, and security systems.
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Infineon’s radar sensors are engineered to minimize power consumption, maximizing battery life and reducing energy 
costs through advanced circuit design and optimized signal processing techniques. Both 24GHz and 60GHz sensors oper-
ate with power consumption, making them ideal for battery-powered IoT devices like wearables, smart home systems, and 
mobile electronics.

The 60GHz radar sensors, particularly the BGT60TR13C, are designed for advanced applications. They can track mi-
cro-movements, enabling the measurement of respiration, heartbeat, and even blood pressure without physical contact. 
A prime example of the capabilities of Infineon’s radar sensor BGT60TR13C is its integration into the Google Pixel 4 smart-
phone enabling features like gesture control, motion sensing, and even sleep tracking.

3  Case Studies and Applications
Infineon’s XENSIV™ 24GHz and 60GHz radar sensors demonstrate exceptional versatility, making them a perfect fit for a 
diverse range of IoT applications.

Smart Homes
The 24GHz and 60GHz sensors, such as the BGT60TR13C, unlock the potential for gesture control, allowing users to in-
teract with devices without physical contact. For example, these sensors can be used to control lighting systems, adjust 
thermostats, or manage entertainment systems based on hand movements. Furthermore, radar-based fall detection 
systems can provide critical safety measures for elderly individuals living independently, detecting incidents in re-
al-time, and triggering alerts for caregivers or emergency services in case of a fall. Additionally, these radar sensors can 
optimize energy consumption by automatically adjusting lighting and climate control based on occupancy patterns, 
promoting a more sustainable and efficient living environment.

Healthcare
In the healthcare sector, Infineon’s 60GHz radar sensors are revolutionizing patient care with their ability to provide 
contactless vital sign monitoring. By accurately detecting micro-motions such as heartbeats and respiratory rates, these 
sensors offer a non-invasive solution that improves patient comfort, and reduces the risk of infection. Their compact 
size and low power consumption make them ideal for wearable devices or bedside monitoring systems, particularly in 
chronic illness management. This has the potential to make a significant impact in elderly care, remote patient moni-
toring, and applications in intensive care units, where accurate and continuous monitoring is crucial.

Security
Radar sensors are transforming security systems by providing reliable intruder detection and object tracking capabili-
ties. Infineon’s 24GHz sensors, with their range of up to 100 meters, are perfect for outdoor security systems, as they can 
detect intruders even in low-light or obstructed conditions, thanks to their excellent penetration capabilities.  These 
sensors can identify unauthorized entry, monitor perimeters, and track the movement of objects within a designated 
area ensuring enhanced system reliability even in challenging environments.

In contrast, 60GHz radar sensors, optimized for short-range applications, are ideal for indoor security, such as monitor-
ing restricted areas or triggering alarms, alerting security personnel, and providing critical information for situational 
awareness. 
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Industrial IoT
In industrial settings, radar sensors are crucial in supporting advanced automation and process optimization. They play 
a vital role in robotics and machine vision, enabling robots to navigate complex environments, interact with objects, 
and perform precise tasks with ease. For example, Infineon’s 24GHz radar solutions can be leveraged in robotics for 
tasks such as obstacle detection and avoidance, ensuring smooth operation in factory environments. These sensors 
also are also instrumental in precision monitoring, tracking the movement and position of machinery and components 
with high accuracy. In conveyor systems, for instance, radar sensors guarantee accurate placement and movement 
tracking, significantly reducing operational errors and boosting efficiency. Furthermore, their low power consumption 
aligns perfectly with the energy efficiency goals of modern industries, making them an attractive solution for industrial 
automation.

Automotive
Radar sensors have become an integral part of advanced driver-assistance systems (ADAS) in the automotive industry, 
transforming the way vehicles operate. Moreover, their applications extend beyond driver assistance to in-cabin moni-
toring systems (ICMS), which utilize radar sensors to detect passenger presence, monitor driver alertness, and provide 
personalized comfort settings based on occupant behavior, elevating the overall driving experience.
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4  Future Outlook for Radar Sensors in IoT
The future of radar sensors in IoT is poised for significant growth, driven by advancements in miniaturization, AI integra-
tion, and expanded applications. The integration of radar technology and artificial intelligence will unlock new oppor-
tunities for data-driven insights and more informed decision-making. These AI-enabled radar systems will not only 
learn and adapt to complex patterns but also deliver enhanced accuracy and functionality across diverse environments, 
revolutionizing the way we live and work.

Emerging use cases are expanding the scope of radar sensors into sectors such as precision agriculture, retail analytics, 
and the development of intelligent infrastructure for smart cities. Future designs focus on higher resolution, extended 
operational range, and improved privacy features, addressing critical concerns about data security and paving the way 
for widespread adoption.

In this regard, Infineon stands as one of the world’s leaders, driving decarbonization and digitalization across various 
industries, and charting the course for the future of radar innovation. By empowering IoT developers to achieve new 
levels of accuracy, reliability, and efficiency in their projects, Infineon is helping to transform the IoT landscape and 
create a more sustainable future. Discover the power of Infineon’s radar sensors and unlock new possibilities for your 
IoT projects. Visit their website today and start turning your vision into reality.
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