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A detection system for ocular pain based on machine vision
LI Kunhao, HE Hong, CHEN Suya

(School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract; In view of the lack of a rapid, intelligent and objective diagnosis system for patients with ocular pain, a detection system
for ocular pain based on machine vision is proposed. The system consists of three modules: image acquisition and preprocessing,
pupil track recognition and head action interactive recognition. The data preprocessing is first implemented by image enhancement
based on an adaptive gamma transformation algorithm, and a trajectory continuous transformation detection algorithm is employed to
detect the eye movement trajectory. a coordinate jitter detection algorithm based on standard deviation threshold is proposed to detect
patient’ s head movement feedback. In the process the system realizes operation guide and condition output of ocular pain combined
with voice guide and inquiry. Finally, the accuracy and real-time performance of this system are verified in the actual experiment of
20 subjects. The experimental results show that the accuracy rate of ocular pain recognition is 96. 91% , and the average response
delay of the algorithm is 106. 9 ms. The accuracy and real —time performance of the system are good, which exhibits promising
potential for clinical applications in replacing manual diagnosi.
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Fig. 1 Framework of detection system for ocular pain
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Fig. 2 Ocular pain detection system workflow
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Fig. 7 Comparative experiment results
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Table 4 Experiment results of trajectory continuous transformation detection algorithm
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