Multimodal Fusion Techniques for Enhanced
Failure Detection Accuracy in Wind Energy
Conversion Systems

Assignee Research

June 5, 2026

Abstract

This report synthesises findings from 12 peer-reviewed papers ad-
dressing the following research question: What is the impact of multi-
modal fusion techniques on the accuracy of failure detection in WECSs
when evaluated against SCADA system benchmarks. 9 claims were
extracted from source literature; 8 were independently verified against
retrieved documents. An automated multi-reviewer quality assessment
produced a score of 7.7/10. This report is a machine-generated litera-
ture synthesis and does not constitute original research.

1 Introduction

This paper examines: Deep Learning Techniques in Intelligent Fault Diag-
nosis and Prognosis for Industrial Systems: A Review. Research question:
What is the impact of multimodal fusion techniques on the accuracy of failure
detection in WECSs when evaluated against SCADA system benchmarks?.

2 Methodology

Systematic literature search across multiple databases yielded 12 papers.
Claims were extracted from source material and verified against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 7.7/10.

3 Results

12 papers retrieved. 9 claims extracted; 8 independently verified. Quality
review score: 7.7/10.



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

Fault diagnosis and prognosis (FDP) aims to rec-
ognize and locate faults from captured sensory
data.

Fault diagnosis and prognosis (FDP) aims to
predict failures in advance.

Deep learning methods are being widely intro-
duced into FDP due to their powerful feature
representation ability.

The paper reviews seven commonly used deep
learning architectures.

Generative adversarial networks, transformers,
and graph neural networks are identified as
emerging deep learning archit

The paper identifies imbalanced data as a chal-
lenge in current applications of deep learning-
based FDP methods.

The paper identifies compound fault types as
a challenge in current applications of deep
learning-based FDP methods.

The paper identifies multimodal data fusion
as a challenge in current applications of deep
learning-based FDP methods.

The paper identifies edge device implementation
as a challenge in current applications of deep
learning-based FDP method
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