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RTMPose-MCA : An Improved Model for Pupil and Eye
Corner Localization

ZHANG Ding-wei' ,WAN Ya-ping' ,ZOU Gang'*,LUO Yang',ZHANG Xuan’
(1. School of Computer, University of South China,Hengyang 421001 , China;
2. Hunan Zhongke Help Innovation Research Institute ,Changsha 410000, China;
3. Xiangya Hospital ,Central South University ,Changsha 410000, China)

Abstract : Accurate localization of the pupil and eye corners contributes to precisely measuring the visual reaction time,a key indicator in
cognitive impairment assessments. However, achieving high—precision localization remains challenging due to shape variations, lighting
conditions, and image noise interference. To address these issues, we propose an improved RTMPose-based model , named RTMPose—
MCA, for pupil and eye corner localization to enhance accuracy. Firstly, a Multi —Scale Fusion Convolution Module ( MSFCM) is
designed to replace the first convolution module of the original model, which enhances the ability of extracting regional details. Secondly,
the Channel Variance Fusion Attention Module ( CVFAM) is designed to replace specific Backbone modules, which strengthens the
capture of global and local features and weakens the noise interference such as light. Lastly, the Atrous Fusion Convolution Module
(AFCM) substitutes the 7x7 convolution in the Head, which reduces the number of parameters and improves the scalability of the
model. Experimental results on the BiolD and GI4E datasets show that the RTMPose —- MCA model outperforms other comparison
algorithms in localization accuracy ,achieving mean pixel distance error of 0. 82 pixels and 1. 08 pixels, respectively, while maintaining a
relatively low parameter count. These findings demonstrate the model’s effectiveness in accurately localizing the pupil and eye corners in
complex environments.
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