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Multimodal Intelligent Assessment and Rehabilitation Technologies for Cognitive Impairment
in Older Adults

HUANG Xiang"’, WANG Wenkai'?, YANG Liangwei'’, YANG Hongjun"*", HOU Zeng-Guang"’

1. State Key Laboratory of Multimodal Artificial Intelligence Systems, Institute of Automation, Chinese Academy of Sciences,
Beijing 100190, China

2. School of Artificial Intelligence, University of Chinese Academy of Sciences, Beijing 100049, China

Abstract As the population ages, cognitive impairment has emerged as a major threat to both the quality of life in older adults and
public health. Accurate assessment and personalized rehabilitation represent promising approaches to decelerate the progression of
the disease. Recent advances in brain science and artificial intelligence have propelled the assessment and rehabilitation of cognitive
impairment into an “intelligent” stage. Intelligent assessment integrates multimodal data—such as electroencephalography (EEG),
functional near-infrared spectroscopy (fNIRS), speech, gait, and eye-tracking—with Al algorithms to enable earlier detection and
more accurate evaluation of cognitive impairment. Intelligent rehabilitation leverages virtual reality (VR), brain—computer interfaces
(BCIs), and neuromodulation to deliver personalized and immersive interventions that enhance patient adherence and treatment
efficacy. Supported by national policies, China has formed a systematic framework in intelligent assessment and rehabilitation
through the synergistic promotion of multiple policies, yielding representative outcomes including digital screening tools and
immersive training systems. Nonetheless, critical challenges remain, including the limited capacity of current models to
accommodate patient heterogeneity, the insufficient availability of high-quality rehabilitation resources in primary care, and the slow
translation of research into clinical practice. Future efforts should focus on improving multimodal and cross-institutional big data
platforms for rehabilitation, promoting the development of low-cost rehabilitation devices, strengthening the validation and clinical
translation of research findings, and enhancing international cooperation to increase the global influence of China’s intelligent
assessment and rehabilitation technologies.

Keywords older adult; cognitive impairment; intelligent assessment; intelligent rehabilitation; artificial intelligence
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