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 Our proposed AI4GrainInsp is a complete 

pipeline from data acquisition to deep 

learning-based data analysis models. 

 We formulate GAI as an AD problem and 

further propose data augmentation-based 

method: AD-GAI. 

 We release a large-scale dataset, called 

OOD-GrainSet, including 220K images for 

wheat and maize with expert-level 

annotations

Categories of Grains

Total
HY

Defective Grains

SD FS BP/HD MY BN AP IM

Wheat 135k 5k 5k 5k 5k 5k 5k 5k 180k

Maize 33k 1k 1k 1k 1k 1k 1k 1k 40k

GitHub Code:

Quality Inspection Application

Grain Appearance 

Inspection Storage

Processing

Reports

Wheat

Maize

Harvest

Anomalous

Normal Input 

Image

Synthesized 
Anomaly-like Image

2
D

 P
er

li
n
 n

o
is

e 
P

Gaussian noise 

A
g

g
re

g
a
tio

n

Feature 

Extractor

C
lassifie

r

Synthesized Anomaly-like 
Image Features

Normal Image 
Features

Synthesized 
Anomaly-like Features

Normal

Anomalous

Training & Testing
Training

Overview of our proposed AD-GAI. 
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Grain Appearance Inspection (GAI) serves as an

essential process to determine grain quality and facilitate

grain circulation and processing. However, GAI is

routinely performed manually by inspectors with

cumbersome procedures, which poses a significant

bottleneck in smart agriculture.

In this paper, we endeavor to develop an automated

GAI system: AI4GrainInsp, to identify defective grains

under anomaly detection setting.

Defective grains refer to grains of decreased value and

can be mainly categorized into six types:

- Sprouted (SD) grain,

- Fusarium & shriveled grain (FS),

- Black point (BP) grain for wheat or heated (HD) grain

for maize,

- Moldy (MY) grain

- Broken (BN) grain

- Grain attacked by pests (AP)

And Healthy grains (HY), and Impurities (IM).
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