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Design and Implementation of RamanNexus: A Software for
Qualitative and Quantitative Raman Spectral Analysis

Zhong Chenrui!, Tian Yaping2*

1. School of Physics and Electronic Engineering, Jiangsu Normal University, Xuzhou 221116
2. Kewen College, Jiangsu Normal University, Xuzhou 221132

Raman spectral analysis often involves separate workflows for classification, concentration
prediction, and result management. RamanNexus was developed in MATLAB R2025b to integrate these
operations into a desktop application. A layered architecture and unified model interface support data import,
preprocessing, batch inference, visualization, and export for neural network and kernel extreme learning
machine models. Classification performance was evaluated using stored test labels and predictions, regression
performance using GA-CNN-LSTM-Attention model test results, and implementation consistency by
comparison with direct model calls. The 360 classification test records yielded a Top1 accuracy of 99.72% and
a macro-averaged F1 score of 0.9972. Regression R? values were 0.9884, 0.9585, 0.9988, and 0.9964 for
anthracene, fluoranthene, fluorene, and pyrene, respectively. RamanNexus provides an integrated environment
for applying trained spectral models and managing batch analysis results.

Raman spectroscopy; intelligent analysis software; MATLAB
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