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一、专业简介（200字左右）
为积极响应《国务院关于深入实施“人工智能+”行动的意见（国发〔2025〕11号）》，信息科学与工程学院推出“人工智能与机器视觉”微专业，聚焦“计算机视觉前沿技术”，课程体系覆盖计算机视觉与深度学习基础、目标检测与实例分割、网络安全、大模型微调与应用、多模态与场景数据处理、科研方法与学术写作等模块。项目旨在培养面向“科研—工程—产业场景”的 π型复合人才，具备农业知识建模、多模态数据治理、田间场景的模型优化与部署，以及农业大模型的工程化应用与落地能力。
二、特色优势（200字左右）
由全博士教学科研团队领衔，以研究生标准开展系统教学，围绕学科竞赛、学术科研与企业实践三大场景，让本微专业的学生沉淀出可复现、可发表、可展示的高质量成果，成长为社会急需的数字化全面型人才。现面向全校大一、大二学生开放报名！
在这里你将 
· 深入参与国家级学科竞赛和高水平SCI学术论文，对接企业真实项目，系统学习计算机视觉前沿算法，让你早日踏上科研之路；

· 依托“双导师制”，由校内博士导师与企业技术总监进行联合指导，与研究生培养方案高效衔接，实现教学资源与实践环节的精准配置与过程化跟踪，确保高水平科研成果产出以及项目化落地实施。
教师寄语：
不论专业背景，只要你愿意以研究生的标准要求自己，我们将与你共同开展“真正的研究”。通过可验证的成果、导师团队的细致指导，以及跨学科、全方位的全过程培养，为你申请硕士、博士提供坚实而有力的支持。








三、成果展示
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图 1 国家级发明专利
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图 2 部分高水平论文（SCI一区TOP）
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图 3 蓝桥杯国家级比赛获奖
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图 4 一带一路金砖国家级比赛
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图 5 软件著作权
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图 6 软件著作权

[image: 12893ce73a5513cc5529411a3b466b1a]
图 7 团队部分成员合照
[image: f1ddfdd79b182186d3e35049ff7e5837]
图 8 热烈、民主的科学研究讨论

[image: bde75ee431f66b4058b0e0e363d7104c]
图 9 中国科学技术大学教授前来学术指导
[image: 45221aafc90f10980315794653d9252f]
图 10 与企业密切的交流合作
[image: 972ef87ddcc230409212ec0ae6d60277]
图 11 博士老师的悉心指导

[image: b58ac371399b108dec155f5a9d54c083]
图 12 教师携学生团队进行学术交流
[image: a01b2d5448e311ddca8c7622dda89c7d]
图 13 教师携带学生参加科学创新发展大会
四、核心课程
	课程名称
	学分
	学时
	开课学期

	从零构建大模型:算法、训练与微调
	3
	48
	第一学期

	农业模型学
	2
	32
	第一学期

	AI大模型创新案例开发实践
	2
	32
	第一学期

	YOLO 模型开发
	1
	16
	第二学期

	特色实训项目1:特色实践农业大模型调优竞赛/智慧大棚项目实训(二选一）
	1
	16
	第二学期

	农业信息安全构建
	1
	16
	第一学期

	特色实训项目2:企业联合课题
	1
	16
	第二学期



五、修读安排
1学年，11学分，本微专业独立开班，采取线下小班制教学，上课时间为每周六。
六、招生要求
本微专业面向学生层次、年级，接收人数为30-50生/年，招生条件如下：
1.2024，2025级（即大一、大二）全日制本科生，不限定专业。
2.对人工智能怀有浓厚兴趣；专注自律，内驱力强。
七、联系方式
符合条件的同学可加入微信群进行报名以及相关咨询。
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Robust crop disease detection using multi-domain data augmentation and
isolated test-time adaptation

Rui Fu®®, Jiao Han*®, Yumei Sun *®, Shiyu Wang*®, Mohammed Abdulhakim Al-Absi *®,
Xuewei Wang 2@, Hao Sun*®

* Shandong Province University Laboratory for Protected Horticulture, Weifang University of Science and Technology, Weifang, 262700, Shandong, China
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ARTICLE INFO ABSTRACT

Keywords:
Adaptive disease detection
Selective parameter updating
Fisher Information Matrix
‘Smart agriculture
Uncertainty estimation

Crop diseases present a critical threat to global food security, with traditional methods for disease detection
often relying on manual diagnosis, which is labor-intensive and requires specialized expertise. While deep
learning provides promising avenues for automated disease detection, many existing models are challenged by
domain shift, performing poorly when applied to data from new environments with different distributions. To
address this issue, we propose a novel cross-domain detection framework that integrates Multi-Domain Data
Augmentation and Isolated Test-Time Adaptation Optimization (ITTA) to enhance model generalization and
robustness in dynamic agricultural settings. Our approach begins with Multi-Domain Data Augmentation, which
combines strong and weak augmenters to generate diverse cross-domain images. The strong augmenter, based
on Generative Adversarial Networks (GANs), produces varied images that preserve class consistency, while the
‘weak augmenter applies Gaussian noise and brightness adjustments to make the model more resilient to minor
environmental changes. This dual augmentation strategy enables the model to learn domain-invariant features
and improves its generalization capability across different domains. The second component ITTA, employs a
teacher-student model structure that leverages the Fisher Information Matrix (FIM) to isolate domain-sensitive
and domain-invariant parameters. During test-time adaptation, only the domain-sensitive parameters in the
student model are updated, allowing the model to adapt to new domain-sensitive features while preserving
essential knowledge from the source domain. This selective update process prevents catastrophic forgetting and
maintains high detection accuracy under varying environmental conditions. Experimental results demonstrate
that our framework significantly enhances model performance across diverse settings, offering a robust
foundation for intelligent and precise crop disease detection, which is essential for improving agricultural
productivity and food security.
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Pest detection in dynamic environments: 2

an adaptive continual test-time domain
adaptation strategy

Rui Fu'?, Shiyu Wang', Minggiu Dong?, Hao Sun', Mohammed Abdulhakim Al-Absi*, Kaijie Zhang',
Qian Chen?, Liqun Xiao®, Xuewei Wang'" and Ye Li'"

Abstract

Pest management is essential for agricultural production and food security, as pests can cause significant crop losses
and economic impact. Early pest detection is key to timely intervention. While object detection models perform well
on various datasets, they assume i.id. data, which is often not the case in diverse real-world environments, lead-

ing to decreased accuracy. To solve the problem, we propose the CrossDomain-PestDetect (COPD) method, which

is based on the YOLOv9 model and incorporates a test-time adaptation (TTA) framework. CDPD includes Dynamic
Data Augmentation (DynamicDA), a Dynamic Adaptive Gate (DAG), and a Multi-Task Dynamic Adaptation Model (MT-
DAM). Our DynamicDA enhances images for each batch by combining strong and weak augmentations. The MT-DAM
integrates an object detection model with an image segmentation model, exchanging information through feature
fusion at the feature extraction layer. During testing, test-time adaptation updates both models, continuing feature
fusion during forward propagation. DAG adaptively controls the degree of feature fusion to improve detection capa-
bilities. Self-supervised learning enables the model to adapt during testing to changing environments. Experiments.
show that without test-time adaptation, our method achieved a 7.6% increase in mAPS0 over the baseline in the orig-
inal environment and a 16.1% increase in the target environment. Finally, with test-time adaptation, the mAPS0 score
in the unseen target environment reaches 73.8%, which is a significant improvement over the baseline.

Keywords Pest detection, Unseen environment, Domain adaptation, Test-time adaptation, Self-supervised leaming

Background
Insect pests are present throughout all developmental
stages of cultivated plants, adversely impacting both the

‘ 1. Introduction..

Testtime adaptation,

Uncertainty estimation.
Proposed approach.
3.1, Problem formulation and notation defini

3.2, Multi-domain augmentation
3.2.1.  Strong Augmenter
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quality and quantity of agricultural produce. Dest infesta-
tions pose significant threats to the growth, development,
yield, and quality of crops in agricultural production.
Pests directly feed on plant leaves, stems, fruits, caus-
ing tissue damage and affecting the normal growth and
development of plants. Some pests may carry pathogens
during feeding, thereby spreading diseases to healthy

322, Weak augment
3.3, Parameter sensitivity assessment..
3.4, Domain-sensitive and domain-invariant parameter isolation..
35, Tsolated test-time adaptation optimization ..
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Multi-kernel inception aggregation diffusion
network for tomato disease detection

Hao Sun', Changying Fan', Xiaomei Gai', Mohammed Abdulhakim Al-Absi?, Shiyu Wang', Muhammed Alam’,
Xuewei Wang'* and Rui Fu'*"

Abstract

Tomato leaf diseases significantly impact the yield and quality of tomatoes during cultivation, the main of which
are septoria leaf spot, leaf curl virus, verticillium wilt, and early blight. These diseases necessitate prompt detection
and management strategies to mitigate their deleterious effects on crop productivity. Due to the considerable
scale variations in diseased tomato leaves, accurate and rapid detection and diagnosis remain challenging.

To address the detection of tomato leaf diseases at different scales, we propose a real-time detection model
incorporating a Multi-kernel Inception Aggregation Diffusion Network. In this paper, (1) We present a Multi-

kemel Inception Aggregation Diffusion Network (MIADN) for the feature processing stage, which facilitates the
aggregation and diffusion of multi-scale features across hierarchical levels, benefiting the detection of targets at
various scales. (2) We present the Multi-kernel Inception Module (MKIM), designed to extract multi-scale object
features using diverse convolution kernels, thereby enhancing the model’s feature fusion and representation
capabilities. (3) We incorporate the efficient FasterNet network at the feature extraction stage to preserve feature
diversity and improve the model’s ability to extract complex target features. (4) Extensive comparative and ablation
experiments demonstrate that our method achieves the mean average precision (mAPS0) of 96.6%, surpassing the
baseline model by 4.1% and the advanced YOLOv9s model by 2.0%. This method provides an effective solution for
high-quality tomato cultivation.

Keywords Tomato disease detection, Deep learning, Multi-scale detection, Multi-kernel inception aggregation
diffusion network, Multi-kernel inception module, FasterNet

Introduction

‘Tomatoes are not only an indispensable vegetable in

daily diets but also play a crucial role in human nutri-
*Conrespondence: tion due to their rich content of vitamins, minerals, and
XueweiWang. antioxidants. With the continuous growth of the global
{;nrgxmwusledum population, the demand for tomatoes has been steadily
RisasiZ00auhis Shizh increasing, underscoring the economic and social sig-
"Shandong Facilty Horticulture Bioengineering Research Center, Weifang nificance of ensuring high yields and quality in tomato
:J"ivm‘ﬂy~>4‘5;;esrr\<“::'21thh;wo?(wV"ei";c'\‘?Zl(j27°".<‘1"‘l';;‘t i cultivation. However, climate change-induced extreme
;‘;;;;gw Cangwondosirea e e weather events, fluctuations in humidity, and rising tem-
*school of Engineering, London South Bank University, London, UK peratures have exacerbated the frequency and severity of

tomato diseases (Fig. 1), introducing greater uncertain-

ties for farmers and agricultural production [1]. Common
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plants and triggering more widespread disease outbreaks.
Additionally, a novel insect species has severely affected
salt marsh ecosystems, greatly accelerating the degra-
dation of coastal salt marshes [1, 2]. Consequently, the
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PMJDM: a multi-task joint
detection model for plant
disease identification

Rui Fu, Xuewei Wang, Shiyu Wang and Hao Sun*

Shandong Province University Laboratory for Protected Hortic
and Technology, Weifang. China

ture, Weitang University of Science

Introduction: Plant disease detection is critical for ensuring agricultural
productivity, yet traditional methods often suffer from inefficiencies and
inaccuracies due to manual processes and limited adaptability.

Methods: This paper presents the PlantDisease Multi-task Joint Detection Model
(PMJIDM). which integrates an enhanced ConvNeXt-based shared feature
extraction, a texture-augmented N-RPN module with HOG/LBP metrics, multi-
task branches for simultaneous plant species classification and disease detection,
and CRF-based post-processing for spatial consistency. A dynamic weight
adjustment mechanism is also employed to optimize task balance and
improve robustness.

Results: Evaluated on a 26,073-image dataset, PMJDM achieves 71.84%
precision, 61.96% recall. and 61.83% mAPS50, surpassing Faster - RCNN (51.49%
MAPS0) and YOLOV10x (59.52% mAPS0) by 10.34% and 2.31%, respectively.

Discussion: The superior performance of PMIDM is driven by multi-task synergy
and texture - enhanced region proposals, offering an efficient solution for
precision agriculture.

KevwoRos

plant disease detection, multi-task learning, candidate region generation, conditional
random fields, dynamic weight adjustment

1 Introduction

Plant discase detection is a cornerstone of precision agriculture, significantly
influencing crop yield, quality, and sustainability. With global food demand projected to
increase by 70% by 2050, timely and accurate discase identification is critical to minimizing
yield losses and reducing reliance on chemical pesticides. Traditional manual detection,
which relies on expert visual inspection and laboratory analysis, is labor-intensive,
subjective, and prone to errors under complex field conditions, as illustrated in Figure 1.
Automated solutions based on computer vision and machine learning have emerged as
scalable and efficient alternatives. However, these methods face significant challenges in

o1 trontersin.org
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