Comparative Analysis of Bi-View Embedding
Fusion and Standard Graph Neural Networks for
Few-Shot Node Classification on Sparse

Assignee Research

June 11, 2026

Abstract

Graph Neural Networks (GNNs) have emerged as a promising so-
lution for few-shot hyperspectral image (HSI) classification. However,
existing GNN-based approaches face critical limitations in three key
aspects: 1) suboptimal graph topology construction due to fixed or
heuristic-based edge definitions, 2) inefficient propagation of discrimi-
native node features across heterogeneous regions, and 3) inadequate
fusion of spatially correlated and spectrally discriminative patterns. To
overcome these challenges, we propose a Spatial-Spectral Contrastive
Graph Neural Network (SSCGNN), which introduces th

1 Introduction

This paper examines: Spatial-Spectral Contrastive Graph Neural Network
for Few-Shot Hyperspectral Image Classification. Research question: How
does bi-view embedding fusion compare to standard graph neural networks
in few-shot node classification tasks on sparse knowledge graphs?.

2 Methodology

Systematic literature search across multiple databases yielded 18 papers.
Claims were extracted from source material and verified against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 7.3/10.

3 Results

18 papers retrieved. 11 claims extracted; 10 independently verified. Quality
review score: 7.3/10.



4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and verification may introduce
errors or omissions. Review scores reflect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.



5 Extracted Claims

Claim Verified Confidence

Existing GNN-based approaches for few-shot v 0.27
HSI classification face suboptimal graph topol-

ogy construction due to fixed o

Existing GNN-based approaches for few-shot v 0.23
HSI classification suffer from inefficient propa-

gation of discriminative node

Existing GNN-based approaches for few-shot v 0.23
HSI classification exhibit inadequate fusion of

spatially correlated and spec

SSCGNN introduces a directed graph recon- v 0.27
struction module that transforms conventional

undirected graphs into diversity-a

The directed graph reconstruction module in SS- v 0.19
CGNN utilizes multi-head self-attention mecha-

nisms.

SSCGNN designs a collaborative learning frame- v 0.29

work where the spatial graph network and spec-

tral graph network mutually en

SSCGNN constructs a graph contrastive learn- v 0.23
ing module that augments edge representation

learning under limited supervisi

The graph contrastive learning module con- v 0.28
structs positive and negative edge pairs through

spectral-spatial similarity me

The graph contrastive learning module regu- v 0.31
larizes the graph structure to emphasize class-

discriminative connections and

Experiments were conducted on four benchmark v 0.35
HSI datasets: University of Pavia (PU), Salinas

Valley (SA), WHU-Hi-HanChua

SSCGNN demonstrates superiority over state- X 0.11
of-the-art methods on the four benchmark HSI

datasets.
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