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Abstract: An effective algorithm for detecting pupil size based on image processing was established. Three features
reflecting differences between opiate addicts and normal subjects in pupillary light reflex were extracted by applying this
algorithm, including absolute amplitude of contraction (AAC), relative amplitude of contraction (RAC) and slope of
contraction velocity (SCV). Effects of addiction, sex, myopia, aging, sleep deprivation on the three features were studied.
None of three features was found significant differences between sexes, myopia, sleep deprived and normal subjects.
Only RAC increased significantly in aging subjects in comparison to opiate addicts, The features of pupillary light reflex
in opiate addicts decreased significantly not only comparing with normal subjects, but the subjects with potential facts
that may alter their pattern of pupil light reflex as well. Our study provided basic data for future establishment of a rapid,
non-contact method in distinguishing opiate addicts from other subjects based on pupillary light reflex.
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Fig. 1 Extraction and denoise of pupil image
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A: Original pupil image from camera; B: Image classifications processed by
K-mean algorithm; C: Image obtained by retaining pixels in which its k

value is 1; D: Denoised pupil image processed by image morphology.
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Fig. 2 Elimination of light reflection located on the

edge of pupil image from the infrared diodes

and subsequent pupil ellipse fitting
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K 5.
A: Original pupil image with infrared light reflection on its edge; B: A
k-mean algorithm processed image followed by edge extraction, plot on the
top left indicated the distances from pupil center to its extracted edge; C:
Pupil edge with elimination of light reflection; D: Ellipse fitting using edge

points obtained from figure C.
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Fig. 3 Pupillary light reflex Time-Diameter Curve and
selection of feature points
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Fig. 4  Absolute amplitude of contraction of pupillay
light reflex
" P<0.01, FIEH AXHAILE (Dunnett’s test); * P<0.01, A%
IR AL B (Dunnett’s test)o

" P<0.01, In comparison with normal group (Dunnett’s test); #P<0.01, In

comparison with opiate addicts group (Dunnett’s test).
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Fig5 Relative amplitude of the contraction of pupillay

light reflex
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with opiate addicts group (Dunnett’s test).
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Fig. 6 Slope of contraction’s velocity of pupillay
light reflex
" P<0.01, SIEHAMEAILE (Dunnett’s test); ™ P<0.01, S}
P41 LS (Dunnett’s test).
** P<0.01, In comparison with normal group (Dunnett’s test); * P<0.01, in

comparison with opiate addicts group (Dunnett’s test).
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