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Goal 

 

 

Circuit Design: 

Control Circuit: 

 

 

 

 

 

Power Supply Circuit:  

 Design a garden lighting system that provides a safe and decorative 
environment while cutting down energy use and water 
consumption for the residential landscape 

 Use photovoltaic (PV) to harvest daylight energy and store it for use 
at night  

 

 

Methodology  

Results  
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Smart Garden System 

Research Challenges 

 Watering controls:  
 Research for Soil Moisture Sensor  

 PV/utilities Dual Feed: 
 Switching from solar to line power sources.  
 Voltage level adjustments (3.3v – 5v) 

 Control Light Intensity: 
 Pulse width modulation function and controls 

Motivations and Objectives 

 Residential landscape systems usually relay on a single source of 
power (utilities or PV + battery) and a single functionality 
(decorative, lower intensity lighting, or safety, high intensity, lighting)  

 The project objectives: 

 Incorporate safety,  energy savings, and water consumption 
control in a single system in a user-friendly, low-cost, product 

 Improve garden watering and lighting efficiency with a single 
system for residential application 

 Integrate renewable energy use in addition to the utility power 
(dual-feed) 

 Control light intensity for additional energy saving and 
supporting both safety and decorative light schemes 

 Android Application:  

 

 

 

 

 

 

 

 

 

 Identifying the problem: help residents save 
electricity by designing a more efficient 
garden light and water control system  

 Sensor integration: two sensors were 
integrated to the circuit  light intensity  
(day/night time sensing) motion detector 
(detect motion and go automatically to 
‘safety’ light mode  

 Microcontroller: Arduino controller is used to 
process the sensors data and control the 
various actuators  LED intensity and water 
valve 

 Add solar panels: reduce energy cost with 
‘free’ energy  

 Duel power feed: switching from line voltage 
to solar power. The switching was a little off 
so we added in a relay to solve our problems 

 Lawn sprinklers control: humidity sensor and 
a water valve control expands the garden 
system to support better water economy 

 

Wireless Controller for sprinkler from APP: 

 

 

 

 

 Power Consumption by control circuit  
and Load (Solenoid Valve Excluded) 

 

 

 Circuit Board: 


