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Remote Experts Network Decision Support System (RENDSys) 

Objectives  

 
• Design, develop and implement a machine vision guided multi sensor 

based crop health and growth monitoring system  
 

• Develop a web based decision support platform for information 
acquisition, analysis, and support for LGH operational control 

  



Aerial Environment 
• Air temperature 
• Relative humidity 
• Photosynthetic active radiation 
• CO2 

Root Zone Environment 
• Nutrient temperature 
• Electrical conductivity 
• pH 
• Dissolved oxygen 

Crop Canopy 
• Color/NIR/Thermal Imaging 
• Morphological Features 
• Textural Features 

CR-3000 

System Overview 

Story, D., M. Kacira, C. Kubota, A. Akoglu, L. An. 2010. Lettuce 
calcium deficiency detection with machine vision computed 
plant features in controlled environments. Computers and 
Electronics in Agriculture, 74: 238–243.  



Tri-Camera System and Housing 
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• RGB, HSL 
• Morphology 
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• Crop Indices 
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CEAC Greenhouse 2078-2 
A closer look at this system will be given during today’s tour 



Current Site – http://cealive.arizona.edu/lgh/ 

RENDSys Platform  
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Ongoing efforts 

• Image Stitching - To generate panoramic canopy 
images 
 

• Image Processing – Analyze images for crop 
health/growth characteristics and store within 
databases 

• Assembling of the whole system in GH for experiments 
 

• RENDSys 

– Add to existing platform to allow remote 
accessibility to LGH data 

– Enhance site functionality 



Computational Fluid Dynamics (CFD) Analysis of LGH 
Internal Aerodynamics 

Objectives  

 
• Analyze airflow and climate uniformity in the LGH system 
• Improve climate uniformity with revised air distribution tube   
  



With Current Tubes 

Aperture Coefficient = total area of the holes / cross section area of the duct 

Hole Diameter = 1.5 inches 
# of holes per group = 1 
# of groups per side = 33 (two sides) 
Aperture Coefficient (6” inlet) = 4.13 

Airsoft – Equal Spaces 

Airsoft – Uneven Spaces 

Hole Diameter = 0.48 inches 
# of holes per group = 4 
# of groups per side = 33 (two sides) 
Aperture Coefficient (6” inlet) = 1.75 
Aperture Coefficient (8” inlet) = 1.00 

X 2X 3X 4X 

Hole Number Density 

Air Inlets 

Air Outlet 



CFD Results: Side- Left View 
Airsoft – Equal Spaces Airsoft – Uneven Spaces 

Airsoft – Equal Spaces Airsoft – Uneven Spaces 

No Air Tubes With Original Air Tubes 



Airflow uniformity 

Airsoft – Uneven Spaces (6” ID Inlet) With Current Tubes 

Airsoft – Uneven Spaces (8” ID Inlet) 



http://ag.arizona.edu/lunargreenhouse/ 
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