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This paper compares wavelength-band characteristics
for reducing false alarms in an imaging-based laser
tracker. Environmental images were acquired under
natural, urban, and night conditions for two candidate
wavelengths and a no-filter condition. The images
were analyzed using five quantitative metrics derived
from a target-background deviation model. The
experimental results showed that 905 nm provided
consistently superior performance in daytime
environments, whereas 808 nm demonstrated
significant advantages under nighttime point-light
conditions. The proposed analysis can serve as a
foundation for future studies on background and laser
spot characteristics in laser-guided operational
environments.

0| X ATt HZ(Laser Spot Detection),

IHATHS M (Wavelength Selection),

i ZE{(Narrow-Band Filter),

HiZZ221Ef 2A|(Background Clutter Suppression),
QAH XZH(False Alaram Reduction),

OFe| 2t4 F4f 2M(Outdoor Image Analysis)
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Lighting
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Fig. 1. Solar irradiance (AM1.5G)
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Table 1. Weight for composite score

. Wi Subtotal
Category Metric %] [%]
Metrics Z.099.9 o5
RMS Contrast 10
S“plf’/'ég]ec’;tary svClutter 10 30
Gradient Magnitude 10
Total - 100 100
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Table 2. System specification
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Pixel Pitch 3.45 um
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Frame Rate 30Hz
Lens 35 mm (F1.8)
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Auto Exposure 1000 + 50 gray
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Table 3. Image data set

Scenario ScleDne Scene Analysis Group
S tree A1 Natural Diffuse
S2 shrub A1 Natural Diffuse
Nature S3 grass A1 Natural Diffuse
river A3 Specular Reflection
S5 mud A1 Natural Diffuse
S6 sky A1 Natural Diffuse
S7 shaded wall A2 Artificial Structure
S8 building wall A2 Artificial Structure
S9 building A2 Artificial Structure
S10 pole transformer A2 Artificial Structure
Urban S11 motorcyc.le A2 Art?fic'{al Structure
S12 A-frame sign A2 Artificial Structure
S13 window+building A3 Specular Reflection
S14 bollard small A3 Specular Reflection
S15 bollard big A3 Specular Reflection
S16 window A3 Specular Reflection
_ S17 streetlight A4 Night point-light
Ti'r?g S18 wall light A4 Night point-light
S19 barrier pole A4 Night point-light
No-Filter 808 nm 908 nm

A1(S1)

A2(s8)

A3(S14)

A4(S18)

Fig. 3. Representative scenes for analysis group
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