
Methods
The HyperEst framework employs a two-stage approach for estimating BPs 

from HSI data with minimal annotations. Initially, it extracts spectral 

information from Rrs image tiles in the HICO Level 2 dataset, processing 

them into 5x5 patches for the UCAA. The encoder weights from UCAA are 

transferred to the second stage, applied to both HICO and Landsat 8 bands. 

During training, backpropagation of gradients enables learning task-specific 

features. HyperEst comprises the UCAA and the Water Quality Multi-

parameter Estimator.

Aims
The primary aim is to develop a novel framework HyperEst, which leverages 

Hyperspectral Images (HSIs) for pretraining to improve the accuracy of 

Biogeochemical Parameters (BPs) estimation. The framework aims to 

address the limitations of current models that rely on limited labelled data by 

effectively utilizing unlabelled satellite data. Additionally, it seeks to enhance 

feature learning through the Universal Context-Aware Autoencoder (UCAA) 

and improve error reduction with the Multi-Scale Diffusion Loss (MSDL).

Results

Cumulative absolute difference of HICO bands ground truth and predicted 

values for outlier labels.

Introduction
The state-of-the-art models for estimating Biogeochemical Parameters 

(BPs) rely solely on limited labelled in-situ measurement data and do not 

fully utilize the abundant unlabelled satellite data, which contain valuable 

prior knowledge. This paper proposes an adaptive Self-Supervised Learning 

(SSL) framework using Hyperspectral Images (HSIs) as pretraining data, 

adaptable for both low-dimensional multispectral and high-dimensional 

hyperspectral data. This approach captures complex spectral and spatial 

variations, addressing the challenges of limited labelled data and reducing 

BPs estimation errors. Experimental evaluations were conducted on two 

public in-situ datasets with HICO and Landsat 8 bands. HyperEst 

outperforms state-of-the-art model by overall weighted mean of 3% in logR2.
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