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Environment 
diversity Conditions Example Agriculture Information Technical challenges for bale 

detection 

Illumination 
diversity 
(Target 

domains-1) 

Lighting 
condition 

 To gain the efficiency of 
agriculture, different process 

routines are conducted to 
crops in morning, afternoon 

and night. 

Decreasing the difficulties of 
shaping an accurate classification 
models built on the deep learning 

architecture. 

Shadow 

 

Shadow is commonly seen 
during daytime. This always 
happens in rain season. The 

images taken by UAV 
includes shadows in certain 

months. 

Shadows cross the objects 
decrease the accuracy of the 

classification on these kinds of 
objects. Also, the scale of 

background and bale size make it 
worse. 

Seasons change 
(Target 

domains-2) 
Hue change 

 

Farms with different plants 
have various harvest seasons. 

As a result, the bales and 
backgrounds vary in different 

season. 

The inconsistency changes of 
background and bale with season 

trigger the decrease of bale 
detection performance. 

Adverse 
Weather 

Condition 
(Target 

domains-3) 

Haze 

 

Haze weather sometimes 
happen with temperature drop 
or precipitation change. This 
may cause the grain lifecycle 
adjustment, that need to be 

monitored. 

The high performance of 
supervised learning and semi-
supervised learning – (object 
detection) in haze weather is 

always a challenge. 

Snow covered 

 

Tracking bales in winter and 
snow environment is also 

important for continuously 
feeding livestock. 

 

Restoration-based algorithms may 
mislead or overfit the object 

comparing to the original one. The 
snow weather reduces the features 

of objects in the images. 
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