
Depth-Aware Concealed Crop Detection 
in Dense Agricultural Scenes

Liqiong Wang1†, Jinyu Yang2,3†,   Yanfu Zhang4,   Fangyi Wang1*,  Feng Zheng2*
Poster: THU-PM-252

1China Three Gorges University, 2Southern University of Science and Technology, 
3University of Birmingham, 4College of William and Mary



Background
Concealed Object Detection (COD) aims to identify objects that are visually embedded 
in their background. 

Reference:
[1] D.-P. Fan, G.-P. Ji, M.-M. Cheng, and L. Shao, "Concealed object detection," IEEE TPAMI, 2022.



Limitation
We mainly focus on concealed objects in 
dense agricultural scenes, which pose 
unique challenges:

 Dense objects

 Intricate backgrounds

 Severe occlusion

 Small objects



Introduction

• This paper aims to address the overlooked challenge of detecting small, concealed crops 
amidst dense plant populations and occlusions in the agricultural domain.

• Existing COD methods primarily focus on animals or humans, and this paper aims to bridge 
this gap by introducing Concealed Crop Detection (CCD) and developing novel techniques to 
help detection in this area.



Dataset
To facilitate research on CCD, we 
propose our ACOD-12K.

 The sole existing multi-modal COD 
dataset.

 The largest-scale COD dataset.

 Higher object density.

 Focus on the distinctive challenges 
presented by concealed objects in 
dense agricultural scenes. 



Contribution
• Introduce Concealed Crop Detection (CCD), extending classic COD to 

agriculture. 
• Collect a new large-scale RGB-D dataset ACOD-12K, which is the first 

multi-modal dataset on COD tasks.
• Develop a new baseline RISNet, which fuses depth features for CCD and 

achieves SOTA on COD and CCD.



The proposed framework



Comparison with SoTA COD methods
Quantitative comparisons on CCD

Quantitative comparisons on COD



Qualitative results on ACOD-12K



Ablation Study
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