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Goal

 Both the top and bottom sensor 

generate a voltage when there 

is a knock because the 

vibration causes a piezoelectric 

film to deform.

 The ratio of these voltages 

allows us to determine the 

relative height of each knock, 

regardless of knocking strength 

(above a minimum threshold). 

 Raising the bottom sensor far 

from the floor allows the system 

to distinguish between 

vibrations carried through the 

floor and vibrations caused by 

knocks.
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Lighting The Way to a Switchless Life

System Design Plan

Motivations and Objectives

Motivations: Improve people’s lives with a more convenient 

light switching system. This system will reduce lighting 

power losses by making people intuitively aware of their 

lighting systems.

 Objectives: Design a decentralized and ergonomic smart 

home lighting system, controlled by tapping on walls. This 

design must be easily incorporated as one of the many 

features of a typical smart home design. A minimal set of 

sensors will be used for this task. 

 The sensor pair acts as a unit which is repeated to cover 

the entire length of the wall. The spacing required between 

pairs is determined by the minimal voltage threshold radius 

at a specified knocking strength. This radius varies based 

on the material used and the minimum knocking strength. A 

simplified, not to scale illustration is shown: 

Arduino UNO sends commands for light 

levels to  x10 module based on user 

input using the loop diagramed above..
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 Develop user friendly input instructions for how knocking 

ideally controls lights.  

 Detect and compute multiple sequential knocks and their 

relative heights on the wall as commands.

 Design a control and communication system for changing light 

levels that can be incorporated into a total smart home 

application.

 The main goal of this project is to design a low cost 

retrofittable home lighting system, that is both innovative 

and ergonomic, while on a budget. 

 The x10 PSC04 

transmitter module 

relays 4 bit commands 

from Arduino UNO 

through the 120VAC 

60hz mains power line.

 Commands for “on” 

“off” “dim” and “bright” 

are transmitted.
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 The X10 WS467 wall 

switch receiver 

interprets commands 

and modifies current 

into lights 

accordingly to adjust 

light intensity.

 A minimum threshold of 0.2 volts was 

used in our design to distinguish between 

a signal and noise for each individual 

sensor. This threshold is appropriate for 

use on sheetrock walls. 

 The top and bottom pair effectively 

allowed us to determine relative knock 

heights and to further remove noise 

caused by vibrations translating from the 

ground through the wall. 

 x10 devices have several drawbacks including a large 

reliability issue on three phase systems. It may be advisable in 

the future to implement this system with a more reliable 

communication protocol such as Z-Wave or any other wireless 

protocol which can communicate with mobile devices. It is 

also desirable to develop a custom I.C. to operate control of 

commands given specific user inputs, rather than using an 

Arduino. This would reduce power loss of the system.
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