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Hardware Design 

Technical Specifications 

 Accommodate appliances all over the room  

 Large wireless range, e.g. 100 m range with 1mW XBees 

 Safely separate the Arduino from input voltages 

 Zero-cross and dimmer circuits are optically isolated 

 Conserve power wherever and whenever possible  

 Prototype is powered by 9V battery and consumes ~.3 W 

 Software turns lights off if no one in room  

 Uses duty cycle modification to dim lights 

 Robust against unwanted tampering 

 System requires gesture-based password before control 

actions will be accepted 
Software Design 1 (Kinect/Computer) 

The Problem 

 Current lighting technologies are inefficient 

 Motion-controlled appliances are inflexible—sedentary users may 

still want control, e.g.  keeping lights on & light intensity 

 Remote controlled lights rely on hand held devices, which can be 

easily lost, resulting in time wasted to look for them 

 Standard light switches are sometimes improperly or inefficiently 

placed, resulting in users’ extra efforts in turning them off, or 

sometimes forgetting to all together 

Our Solution 

 Make system user aware rather than motion-aware 

 Lights can be controlled from anywhere in the room without the 

need for a physical remote 

 More complex controls than just simple on/off operation pro-

vided by typical motion detectors 

 On exiting rooms, lights will automatically turn off without requir-

ing a user to remember to flip a switch 

 Cost effective and energy efficient! 

Future Work 

 Extend all software to accommodate other appliances 

 Develop Kinect software to use 3D room mapping abilities, allow-

ing for more versatility (currently using 2D mapping) 

 Add Smartphone user interface for alternative control mechanism 

 Investigate potential ways to lower cost further 

 Switch to Arduino Mini Light 

 Develop our own wireless modules 
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Prototype 

User Specifications 

 User owns a Kinect 

 Product is a Kinect add-on 

 Cost should be $100 or less (not including Kinect) 

 Actual cost is about $60 (it should ultimately be around 

$50 due to discount prices for large quantity part orders) 

 Should be versatile in terms of application  

 Our hardware and software is easily modified to control 

many other appliances 

 Dimmer uses low pass filter to enable safe use with both 

resistive and inductive loads 

System 

Results 
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