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Since its inception in 1974, Atsumi Electric Co., Ltd.has established itself as a cornerstone of the Japanese
security industry. Headquartered in Hamamatsu, Shizuoka Prefecture, the company has spent over five decades
refining the mechanics of intrusion detection. In an era where physical security is increasingly integrated with digital
intelligence, understanding the engineering behind these systems is vital for security consultants, facility managers,
and systems integrators. This article provides a deep-dive technical analysis into Atsumi’s core technologies,
specifically focusing on their photoelectric detectors, passive infrared sensors, and the theoretical frameworks that
allow for high-reliability perimeter protection.

The Evolution of Perimeter Intrusion Detection Systems (PIDS)

The history of electronic security is a progression from simple mechanical triggers to sophisticated electronic
sensing. Atsumi Electric entered the market during a pivotal shift toward Active Infrared (AIR)technology. Unlike
passive systems that merely wait for a heat signature, active systems create an invisible wall of light. This shift
allowed for proactive security measures where a breach could be detected at the boundary of a property rather
than at the point of entry (doors or windows).

Theoretical Framework: Active vs. Passive Sensing

To understand Atsumi’s product line, one must distinguish between the two primary sensing modalities utilized in
their hardware:

e Active Infrared (AIR): These systems consist of a transmitter and a receiver. The transmitter emits a
modulated beam of infrared light (typically in the 850nm to 950nm wavelength range) toward the receiver. When the
beam is interrupted, the receiver detects a drop in photon flux and triggers an alarm relay.

e Passive Infrared (PIR): These sensors do not emit energy. Instead, they monitor changes in the infrared
radiation (heat) emitted by objects within their field of view. Atsumi's PIR sensors utilize Fresnel lenses and
pyroelectric elements to divide the detection area into zones, identifying movement through the differential heat
signatures between those zones.

Technical Breakdown: The NR30TD Photoelectric Detector

The Atsumi NR30TD is a flagship example of the company’s engineering prowess. As a quad-beam

photoelectric detector, it is designed to mitigate the most common failure point in perimeter security: false alarms.
A single beam can be broken by a falling leaf or a bird; however, a quad-beam system requires multiple beams to
be broken simultaneously or in a specific sequence, ensuring that only human-sized objects trigger the system.

Engineering Specifications and Signal Processing

The NR30TD utilizes a synchronized infrared beam system. The synchronization between the transmitter and
receiver is critical to prevent crosstalk—a phenomenon where a receiver accidentally picks up a signal from a
nearby transmitter not intended for it. This is achieved through frequency modulation.



Feature Specification Details Operational Benefit

Detection Distance 30m (Outdoor) / 60m (Indoor) High-intensity beam for adverse
weather.
Beam System Quad-Beam (4 synchronized beams) Prevents false alarms from small

animals/debris.

Interruption Time 50ms to 700ms (Adjustable) Customizable for running vs. climbing
targets.

Alignment Angle +90° Horizontal, £10° Vertical Flexible mounting on uneven terrain.

Supply Voltage 10.5V to 28V DC Compatible with most global power
standards.

The Mathematical Model of Beam Attenuation

In outdoor environments, the reliability of a photoelectric detector is governed by the Beer-Lambert Law, which
describes the attenuation of light through a medium. For security professionals, this is expressed as the Margin of
Sensitivity. Atsumi engineers their detectors with a high "power margin" to ensure functionality even during heavy
fog or rain where up to 99% of the beam energy might be scattered.

The formula for the received power (Pr) can be simplified as:
Pr=Pt*(Ar/(< ¢ f,*d)"2) * e(-; B

Where:Pt = Transmitted powerAr = Area of the receiver lens;€ Beam divergence angled = Distance between units;
= Atmospheric attenuation coefficient

By maximizing Pt and optimizing Ar through high-quality aspheric lenses, Atsumi ensures that the Prremains  well
above the detection threshold even when ; —a7&V 6W2 6—vee—f—6 ¢FC’ GVR FO Vavironmental factors.

The "Red Barrier" Series and Intrusion Logic

Atsumi’s Red Barrier series represents the pinnacle of their outdoor PIR technology. Unlike standard PIR sensors
used in residential hallways, the Red Barrier is designed for the harsh fluctuations of the outdoors. It employs
Triple-Layer Detection Logic.

Core Mechanics of Triple-Layer Logic

1. Upper Detection Zone: Monitored by a high-gain pyroelectric sensor.

2. Lower Detection Zone: Monitored simultaneously to establish a "human height" profile.

3. And-Gate Processing: The alarm is only triggered if both the upper and lower zones detect a thermal
signature within a specific millisecond window. This effectively ignores pets, rodents, and moving vegetation located
near the ground.

Environmental Disqualification Circuitry

Outdoor sensors face the challenge of "thermal noise" caused by sunlight reflecting off water or moving clouds.
Atsumi incorporates an Automatic Gain Control (AGC)circuit that monitors the ambient noise floor. If the
environment becomes too thermally "loud,” the sensor automatically adjusts its sensitivity threshold to maintain a
consistent signal-to-noise ratio, preventing nuisance alarms.



Step-by-Step Field Implementation Guide

Proper installation of Atsumi Electric hardware is as critical as the hardware itself. Misalignment is the leading
cause of system failure in infrared barriers. Follow these technical procedures for optimal deployment:

1. Site Survey and Zone Planning

Identify the perimeter boundaries. Ensure that the ground is level. If there are significant elevation changes, use the
stacked beam methodor adjust the vertical mounting angle. Calculate the "dead zones"—areas directly beneath
the sensor where an intruder could crawl undetected.

2. Mounting and Rough Alighment

Install the units on stable, vibration-free surfaces (e.g., concrete-filled steel poles). Perform a rough visual
alignment using the built-in viewfinder. Most Atsumi units feature a mirrored optical systemthat allows the
installer to see the distant receiver clearly through the transmitter housing.

3. Precision Voltage Alignment

Use a voltmeter connected to the Monitor Jackson the receiver. The voltage output (usually 0-5V) corresponds to
the beam strength. Rotate the optical axis until the peak voltage is reached. For a 100m run, a reading above 2.5V
is typically required for a stable operation margin.

4. Interruption Time Calibration

Adjust the interruption time based on the likely threat profile:

¢ Fast (50ms): Detects fast-running intruders or thrown objects.
e Medium (200-300ms): The standard setting for walking or climbing.
« Slow (500-700ms): Used in areas with high bird activity or falling leaves to reduce false positives.

Troubleshooting and Operational Failure Modes

Even the most robust systems encounter operational challenges. Technical writers and engineers must be aware of
common failure modes in photoelectric systems.

Common Error Matrix



Symptom Probable Cause Technical Solution

Intermittent Alarms (Night only) Dew or frost on the lens. Install Atsumi heaters (HE-1/HE-2) to
maintain lens temperature above the
dew point.

Constant Alarm State Optical axis misalignment or power Check supply voltage at the unit; re-

loss. align using the monitor jack.

Delayed Triggering Interruption time set too high. Recalibrate the interruption
potentiometer to a lower millisecond
value.

Ghost Alarms (Direct Sun) Infrared saturation from sunrise/ Adjust the sunshade or use the

sunset. Double Modulated Beam feature to

distinguish from solar IR.

Advanced Troubleshooting: The Oscilloscope Method

For complex installations with persistent issues, technicians can use a portable oscilloscope to view the modulated
waveformat the receiver. A distorted sine wave indicates multipath interference or signal reflection off a nearby
metallic fence. In such cases, shielding the receiver or changing the frequency channel (if the model supports multi-
channel selection) is necessary.

Integration with Modern Security Ecosystems

Modern security is no longer siloed. Atsumi Electric devices are designed to interface with IP-based security
systems. By connecting the dry contact relay output (Normally Closed/Normally Open) to an I/O moduleor an IP
camera’s alarm input, the physical detection can trigger a sequence of digital events:

e PTZ Tracking: A beam break sends a command to a nearby PTZ (Pan-Tilt-Zoom) camera to move to a
specific preset at the location of the breach.

* VMS Notification: The Video Management System logs the event and alerts the Monitoring Station with a live
video feed popup.

¢ Remote Monitoring: Via Atsumi's remote monitoring systems, facility owners can check the status of each
zone in real-time from a centralized dashboard.

Materials Science and Durability Standards

The longevity of Atsumi products is attributed to their choice of materials. Outdoor units are typically encased in
Polycarbonate (PC) or Acrylonitrile Butadiene Styrene (ABS) with UV-stabilizer additives. This prevents the
housings from becoming brittle and cracking under the intense UV radiation found in equatorial or high-altitude
climates. Furthermore, the internal circuitry is often coated with a conformal coatingto  resist  corrosion  from
humidity and salt air in coastal deployments.

Synthesis of Value and Future Outlook

The engineering philosophy of Atsumi Electric Co., Ltd. emphasizes a balance between high-sensitivity detection
and extreme environmental rejection. By utilizing quad-beam architectures, frequency modulation, and

sophisticated thermal logic, they address the primary pain point of any security system: the false alarm. As we look
toward the future, the integration of Artificial Intelligence (Al) and Edge Computinginto these sensors will likely



be the next frontier, allowing sensors to distinguish not just between a cat and a human, but between an authorized
employee and a trespasser based on gait analysis and behavioral patterns.

For now, the foundational principles of infrared physics and robust Japanese manufacturing remain the gold
standard for protecting critical infrastructure. Whether it is a utility substation, a logistics warehouse, or a private
estate, the technical precision of Atsumi’s intrusion detection systems provides the reliable boundary layer
necessary for a modern, multi-tiered security strategy. Professionals choosing these systems are not just buying
hardware; they are implementing a decades-old legacy of optical and electronic refinement designed to perform
when environmental conditions are at their worst.
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