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Internal Macroscopic Defects Perspective Imaging Detection System
for Infrared Chalcogenide Glasses
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Abstract Chalcogenide glasses are widely used in optical systems of thermal imagers for its high transmission and
broad spectral band width. However, internal defects brought by composition’s disproportion of glasses during the
melting and solidification can affect the imaging performance. A detection system of internal macroscopic defects is
introduced by using the principle of perspective imaging based on resolution estimate. The optical power of system is
adjustable., which can detect the thickness and diameter of glass samples within several millimeters to dozens of
millimeters. It’s resolution can reach 0.19 mm at the distance of 300 mm, and it can make a full image of an object
at 63.4 mm. The distinct stripes inside the glasses are obtained by glass edge extration of internal stripe through
Sobel operator.
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Fig. 1 Typical transmission spectrum of

chalcogenide glass
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Fig. 2 Response spectrum of detector
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Fig. 3 Schematic of detection system
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Table 1 Main parameters of Contour IR

Spectral range /nm 400~1700
Focus /mm F1.4/26
Field of view /(*) 25
Detector 1/3” CMOS
Focal plan array resolution /pixel 782 X582
Signal noise ratio /dB 48
Interface USB
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Fig. 4 Diagram of light path
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Table 2 Relation of diameter, distance and resolution

Diameter of Imaging Resolution

samples /mm distance /mm size /mm
20 =100 —=0.06
30 =150 =0.10
50 =250 =0. 16
60 =300 =0.19
80 =400 =0. 25
100 =500 =0. 32
110 =550 =0. 35
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Fig. 7 Internal morphology of infrared glasses with

different processes
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Fig. 8 Transmission spectra of sample (a)~(d) in

different regions
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