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Motivation Method Experiments
Recent advances have demonstrated that coded aperture (a) Overall Architecture Quantitative comparison with baseline methods on ICVL scenes.
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reconstruction methods are restricted to fixed, discrete
spectral outputs, thereby precluding continuous spectral
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establishing a new paradigm for continuous spectral (b) Degradation-Aware Network (DAN) (c) Continuous Spectral Fields (CoSF)
reconstruction and super-resolution in CASSI. Specifically,
we propose a two-phase architecture that bridges discrete-
wavelength training with continuous spectral rendering,
enabling the synthesis of high-fidelity HSIs at arbitrary target
wavelengths. At the core of our framework lies the
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each unfolding stage as a dynamic prior, which comprises a The overall architecture of the proposed Phy-CoSF. The framework operates in two distinct phases: : DAGS_04% 997 DG AL 0I5 B3 Oo0¢ DAS_SKE (415
triple-branch cross-domain feature mixer for comprehensive a training phase that utilizes discrete training wavelengths and a rendering phase capable of i Gy : I
spatial-frequency-channel feature fusion, alongside a spectral generating outputs at arbitrary continuous wavelengths. sl G . o0

synthesis head that generates spectral intensities by querying
continuous wavelength coordinates. Extensive experimental
results demonstrate that Phy-CoSF not only achieves
continuous modeling at arbitrary spectral resolutions but also
outperforms many state-of-the-art methods in both
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reconstruction fidelity and spectral detail preservation. c z
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* We propose the Phy-CoSF framework for continuous
spectral  reconstruction and  super-resolution,  which
incorporates implicit continuous modeling while preserving (b) Spectral Synthesis Head (SSH) Element-wise
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» We establish a train-render two-phase paradigm, which £ RFE @ Addition 9
empowers models trained on discrete spectral bands to 2 HSI() . ¥
natively render arbitrary spectral resolutions. A\ -1 L Cos(.) { © Concatenation o

+ We design a CoSF module, achieving dynamic, Wavelength Spectral Embedding _(SE) ! Synthesis Head (SH) ® Split ' : ' E
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triple-branch cross-domain feature mixer and a SSH. (b) The structure of the SSH module. Qualitative comparison with baseline methods on the ICVL scene.
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