
Laser Dust Discrimination (LDD-3D3™) - The advanced dust 
discrimination algorithm used by AIR-Intelligence aspirated  
air sampling smoke detectors.

The system works on the principle that the laser sensor signal will show a steady output 
(caused by the homogeneous distribution of smoke particles throughout the moving 
air sample), with ‘spikes’ caused by any dust particles intermittently passing through 
the point of laser focus on the moving airstream.  
 
Any dust present will cause these ‘spikes’ to be superimposed on the smoke reading 
signal. LDD-3D3 works on the principle that if these spikes can be eliminated from the 
underlying detector signal, then the steady output which remains would represent 
the underlying smoke density present. The result is greatly enhanced dust rejection by 
these detection products. 

LDD-3D3

The LDD-3D3 Advantage

The advanced algorithm used in 
LDD-3D3 makes AIR-Intelligence 
aspirate air sampling smoke 
detectors suitable for dusty and 
challenging environments reducing 
or eliminating the occurrence of 
nuisance alarms.

Key Features:
•  Enables use of AIR-Intelligence 

detectors in very dusty 
environments.

•  Reduces occurrence of nuisance 
alarms without sacrificing 
reliable performance.
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Applications
•  Aircraft Hangars

•  Airport Terminals

•  Anti-Smoking Enforcement

•  Atria

•  Cable Tunnels 

• Ceiling Voids & Raised Floors

•  Cleanrooms

•  Coal Conveyers

•  Computer Cabinets

•  Computer Rooms 

• Corrections Facilities

•  Electronic Data Processing 
(EDP) Centers

•  Engine Rooms

•  Escalators

•  Flour Mills

•  Food Preparation Areas

•  Freezer Warehouses

• Heritage Buildings

•  High-End Residential

•  Hospitals

•  Hotel Lobbies

•  Metro Tunnels

•  Museums

•  Paper Mills

• Record Storage Facilities

•  Recycling Centers

•  Semiconductor Fabrication

•  Telecommunications Facilities

•  Textile Areas

•  Tobacco Plants

•  Warehouses and Distribution 
Centers

•  Wood Recycling

LDD-3D3
Laser Dust Discrimination (LDD-3D3)

The algorithm works as follows:

•  The laser is pulsed at a frequency of approximately twice per second, with
    a pulse duration of approximately 15 milliseconds. During each 15ms pulse, 
    a total of 50 readings of ‘light scatter’ signal are taken and temporarily 
    stored in RAM.

•  The average signal (arithmetic mean) of the 50 readings is calculated. All 
    readings above the average are removed.

•  A second average (arithmetic mean) is calculated using all the remaining 
    readings (those below or equal to the previously calculated average).

•  The second average is considered to be the detector output for this cycle. It 
    is passed to a selectable moving average arithmetic routine to reduce 
    slower variations in chamber output.

•  The result of the moving average is compared to the alarm thresholds to
    establish if a fire condition exists and passed to ClassiFire® to be added to 
    the histogram. This cycle is repeated twice per second.

•  The calculation of the moving average in stage 4 can be omitted. This is
    set by the “LDD enable” tick box in the function settings of the detector. 
    Omitting this stage will make the detector faster-responding but more 
    prone to alarms caused by dust.


