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Abstract

Agricultural image processing technology plays a critical role in

enabling precise disease detection, accurate yield prediction, and var-

ious smart agriculture applications. However, its practical implemen-

tation faces key challenges, including environmental interference, data

scarcity and imbalance datasets, and the di�culty of deploying models

on resource-constrained edge devices. This paper presents a systematic

review of recent advances in addressing these challenges, with a focus

on three core aspects: environmental robustness, data e�ciency, and

model deployment. The study identi�es t

1 Introduction

This paper examines: Agricultural Image Processing: Challenges, Advances,
and Future Trends. Research question: How does the generalization capabil-
ity of tabular foundation models �ne-tuned with CausalMixFT compare to
those �ne-tuned with adversarial data augmentation methods, as evaluated
by performance metrics on unseen cross-domain tabular datasets?.

2 Methodology

Systematic literature search across multiple databases yielded 4 papers. Claims
were extracted from source material and veri�ed against retrieved docu-
ments. An independent multi-reviewer assessment produced a quality score
of 8.0/10.

3 Results

4 papers retrieved. 7 claims extracted; 7 independently veri�ed. Quality
review score: 8.0/10.
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4 Limitations

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

5 Extracted Claims

Claim Veri�ed Con�dence

Agricultural image processing technology en-
ables precise disease detection, accurate yield
prediction, and various smart

✓ 0.30

Practical implementation of agricultural image
processing faces challenges such as environmen-
tal interference, data scar

✓ 0.32

Attention mechanisms, Transformers, multi-
scale feature fusion, and domain adaptation can
enhance model robustness under

✓ 0.33

Self-supervised learning, transfer learning,
GAN-based data augmentation, SMOTE
improvements, and Focal loss optimizatio

✓ 0.35

Model compression techniques such as pruning,
quantization, and knowledge distillation facili-
tate e�cient deployment.

✓ 0.27

Future research should emphasize multi-modal
fusion, causal reasoning, edge�cloud collabora-
tion, and dedicated hardware

✓ 0.32

Integrating agricultural expertise with AI is es-
sential for promoting large-scale adoption and
achieving intelligent, su

✓ 0.31
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