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Multiple measurements performed either simultaneously or 
sequentially on the same scan area.

Powerful approaches to drawing structure-function-performance 
relationships[1].

Image Registration

Hyperspectral PL and Raman data provide variations in local 
photophysical properties and spatially varying vibration modes 
associated with chemical structures and orientation, respectively.

Data preprocessing to adjust the images acquired with 
different resolutions, in different positions, or by different 
equipment based on features or fiducial markers.

Image Segmentation

Materials of Interest

Halide perovskite materials and 
devices exhibit heterogeneity in the 
chemical, structural and 
optoelectronic properties on different 
length scales. 

The morphology of the blended active 
layer in organic solar cells plays an 
important role in the performance.[2]

An approach to 
reducing complexity of 
image processing tasks 
and a fundamental 
building block of 
machine learning 
method in materials 
image processing.
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PL maps exhibiting PL 
wavelength and intensity shift 
reveal spatial variations of 
dominant emitter of PM6:BTP-
eC9-based organic solar cell.

Classification of the pixels sharing 
similar characteristics.

Hyperspectral PL can give insight into the local photophysical 
properties associated with local components in organic blends.

Combining PL and Raman mapping, it is possible to get further 
understanding of the relationship between local photophysical 
properties and local chemical structures.

Image processing is crucial to matching multimodal images 
more precisely and extraction of local features in large 
datasets.
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