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Background

Three core challenges in snapshot spectral imaging: (a) complex structure; (b) Compromised imaging 
accuracy, and (c) the need for repeated calibrations



Background

Three main elements to be calibrated in a parallel optical path imaging system



Motivation

Matching of differentiated data obtained from different coded modulation is a difficult problem that 
cannot be achieved by traditional image registration algorithms



System Overview

The serial coding of ADIS is adapted to parallel coding (PCCADIS). And the fusion and reconstruction of cross-
modal images are addressed by algorithmic design that directly skips image alignment



System Overview

We trained the reconstruction algorithm using data 
randomly sampled from the data in 384*384 resolution as prior information



Reconstruction Algorithm

SFEM encodes and guides the fusion of uncalibrated inputs, allowing us to extract matching features from both 
modalities and use them to recover a high-fidelity data cube

We construct the SSFCT Framework based on CDDFuse and deep unfolding architecture: 
➢ SFEM: Transformer+CNN Encoder for feature fusion based on MAD measurements; 
➢ SSFCT Framework: Fusion and reconstruction;



Simulation Experiments

SSFCT-9stg significantly outperforms two recent SOTA methods Restormer and MST++ by 1.85dB and 2.99dB, 
demonstrating the effectiveness and acceptability of the imaging system



Simulation Experiments

A comparison of PCCADIS and ADIS proves the effectiveness of the parallel system, and the SOTA performance 
of the SSFCT algorithm in uncalibration experiments is also demonstrated



Simulation Experiments

Comparison of system complexity and calibration complexity illustrates the sophistication of PCCADS



Real Reconstruction

From the reconstruction results for the resolution targets, PCCADIS can recover a resolution level similar to that 
of RGB direct imaging



Real Reconstruction

With the well-calibrated experimental setup, PCCADIS recovers the spectral details of the scene with a clear 
spatial structure



Real Reconstruction

Under uncalibrated mode, PCCADIS can reconstruct accurately and stably for different guided images.



Ablation and Analysis
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