
Laser Diode Target Recognition

Article Overview

Laser diode target recognition uses modulated laser beams to illuminate targets, with reflected signals guiding

precision munitions or tracking systems.

Overview of Laser Target Recognition

Laser diode target recognition relies on laser designators to mark or illuminate a target. The laser emits a

beam, often in the infrared spectrum, which is reflected off the target and detected by a seeker on a weapon or

tracking system. This allows precise guidance of laser-guided munitions (LGMs) such as bombs or missiles,

or enables accurate target tracking for reconnaissance and measurement systems .

Key Components

o Laser Diode Module (LDM): High-power diode lasers serve as the source for target illumination. Their

characteristics, such as I-V behavior, optical power output, beam profile, and wavelength stability, are critical

for reliable target recognition .

o Pulse Repetition Frequency (PRF) Coding: The laser is modulated in pulses with specific PRF codes. These

coded pulses allow the seeker to distinguish the designated target from background reflections and prevent

interference from other lasers .

o Seeker/Detector: Typically a quadrant photodetector or similar sensor detects the reflected laser energy. The

system calculates miss angles and guides the weapon or tracking system toward the target .

o Control Algorithms: Intelligent control systems process the reflected laser signals in real time to adjust the

guidance path, ensuring accurate targeting .

Operational Principles

o Target Acquisition: The laser designator identifies and illuminates the target. This can be done from

airborne, ground, or handheld platforms .

o Laser Reflection Detection: The reflected laser energy is captured by the seeker on the weapon or tracking

system.

o Guidance and Homing: The system computes corrections based on the reflected signal to steer the munition

or tracking device toward the target. Semi-active laser (SAL) guidance is commonly used, where the weapon

does not emit its own laser but relies on the external designator .

o Environmental Considerations: Atmospheric conditions such as clouds, rain, or smoke can affect laser

propagation and target recognition accuracy .

Applications

o Military: Precision-guided munitions (e.g., AGM-114 Hellfire, Paveway bombs) and UAV target tracking .
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o Range Finding and Lidar: Laser diodes are also used in distance measurement and mapping, leveraging the

speed of light for high-precision detection .

o Compact Platforms: Mini-UAVs and handheld systems use compact laser designators for tactical flexibility .

Performance Considerations

o Range: Laser designators can operate effectively from 1 km up to 10 km, depending on power, beam

divergence, and atmospheric conditions .

o Synchronization: PRF codes must be synchronized with the seeker to maintain continuous target tracking

throughout the munition's flight .

o Visibility: Infrared wavelengths (e.g., 1064 nm) are often used to remain invisible to the naked eye while

still detectable by specialized sensors . Laser diode target recognition systems combine high-power laser

sources, precise modulation, and intelligent guidance algorithms to achieve accurate and reliable target

acquisition and tracking in modern military and measurement applications .

Laser Designators and Range Finders We are the world leader in advanced targeting systems. Our laser

designators and range

The proposed method is used in the methane near-infrared laser remote detection system to solve the

instability

Additionally, a multi-feature information fusion method is proposed, enabling the classification and

recognition of

Based on high resolution three-dimensional point cloud data of target recognition and tracking problem both

in theory

Aiming at the problem of reliable detection and recognition of targets in the short-range laser detection system

under

Here are many challenges for target detection in the complex scenes. In the real scene, such as the diversity of

the

Traditional target detection methods based on manual features have limitations, and it is difficult to adapt to

complex

This book systematically introduces readers to laser imaging target detection principles and techniques. It

covers the fundamentals of
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In the process of high-speed missile-target intersection, target recognition technology is a very important part

of the laser fuze

Existing target recognition methods are difficult to implement on a low-cost and small-volume fuze platform.

This paper

This paper presents an automatic target recognition (ATR) system for laser radar (LADAR) imagery, designed

to classify objects at

Recently, laser-based active detection technology utilizing the cat''s eye effect has seen rapid development

worldwide,

This study assesses the development trend of this technology and the feasibility of implementing long-range

target

Light detection and ranging (LIDAR) sensor provides complicated and large volume of environmental point

cloud data

Low-cost semiconductor laser diode pump sources have made a dramatic impact in sectors such as advanced

manufacturing. They

Download Citation | Target detection and recognition techniques of line imaging ladar sensor | A line imaging

ladar
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