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The chain structure, condensed matter structure and hybrid structure of polymer fibers are the keys to link 

molecular information and macroscopic properties. Therefore, how to track the structural evolution in the 

material processing process, and improve the material production efficiency are the key issues in the 

material design and preparation process. Although many advanced equipment and methods have 

successfully achieved the characterization of polymer structures, most of these techniques are limited to a 

fixed state, and it is difficult to track the dynamic evolution process. In order to address above problems, 

aggregation-induced emission (AIE) organic molecules are used as intelligent building units, and they are 

heterogeneously assembled with polymer networks through physical or chemical bonds. The macroscopic 

optical signal is used to reversely perceive the changes of the polymer microenvironment, realize the online 

visualization of the polymer chain structure (resolution: 30 µm, response time: < 1 s), condensed matter 

structure and its hybrid structure, establish the structure-activity relationship between the polymer material 

structure and the macroscopic optical signal. The intelligent application of optically responsive materials 

provides theoretical guidance and data support for the processing and preparation of polymer fibers and their 

composites. 
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