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MOTIVATION	
  

“For	
  all	
  people,	
  both	
  with	
  and	
  without	
  
disabili4es,	
  a	
  home	
  is	
  the	
  cornerstone	
  of	
  a	
  

person’s	
  independence	
  and	
  provides	
  a	
  sense	
  of	
  
belonging.”	
  

-­‐	
  2010	
  Federal	
  Disability	
  Report	
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MOTIVATION	
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  [1]	
  hZp://www.hrsdc.gc.ca/eng/disability_issues/reports/disability_profile/2011/disability_profile.pdf	
  	
  

•  The	
  most	
  common	
  types	
  of	
  disabiliBes	
  among	
  adults	
  are	
  pain,	
  
mobility	
  and	
  agility-­‐related	
  [1]	
  	
  

•  Energy	
  ConservaBon	
  
•  General	
  Improvement	
  of	
  Home	
  Comfort	
  	
  



OUR	
  SOLUTION	
  

Eco	
  Voice	
  AutomaBon	
  (EVA)	
  Control	
  System	
  
	
  Voice	
  Controlled	
  Home	
  AutomaBon	
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SYSTEM	
  OVERVIEW	
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FEATURES	
  

•  Infrared	
  (IR)	
  TransmiZer	
  
– Possibility	
  to	
  Control	
  Any	
  IR	
  Device!	
  

•  Daylight	
  HarvesBng	
  
– AutomaBcally	
  Control	
  Light	
  Levels	
  Based	
  on	
  
Incoming	
  Daylight	
  

– Save	
  $	
  !	
  
•  Voice	
  Commands	
  

– Hands	
  Free	
  Control	
  
•  Web	
  Interface	
  

– Control	
  From	
  Any	
  Internet	
  Device	
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VOICE	
  RECOGNITION	
  OVERVIEW	
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VOICE	
  CONTROL	
  HARDWARE	
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HOW	
  IT	
  WORKS	
  

•  AcBvate	
  the	
  system	
  by	
  speaking	
  the	
  key	
  word	
  
“EVA”	
  

•  Speaks	
  “light	
  turn	
  on”	
  to	
  turn	
  on	
  the	
  light	
  
•  Speaks	
  “close”	
  to	
  turn	
  off	
  the	
  light	
  
•  Speaks	
  “Done”	
  to	
  shut	
  down	
  the	
  system	
  
•  Lights	
  will	
  remain	
  open	
  if	
  command	
  “close”	
  
is	
  not	
  received	
  



MORE	
  ABOUT	
  THE	
  PCB	
  

•  If	
  EVA	
  is	
  not	
  properly	
  inpuZed,	
  the	
  LED	
  
represent	
  the	
  light	
  flashes	
  twice	
  

•  If	
  other	
  commands	
  are	
  not	
  recognized,	
  the	
  
LED	
  beside	
  start	
  buZon	
  flashes	
  once	
  

•  Talking	
  distance	
  is	
  currently	
  limited	
  to	
  a	
  fairly	
  
short	
  range	
  



MICROCONTROLLER	
  UNIT	
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•  Atmel’s	
  ATmega2560	
  
microcontroller	
  

•  Arduino	
  –	
  
prototyping	
  plajorm	
  



MICROCONTROLLER	
  UNIT	
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•  Interfaces	
  with:	
  
•  Voice	
  Control	
  
•  IR	
  transmiZer	
  
•  Daylight	
  HarvesBng	
  
•  Ethernet	
  



MICROCONTROLLER	
  UNIT	
  

•  Commands:	
  
– Full	
  on:	
   	
  Turns	
  light	
  to	
  max	
  level	
  
– Full	
  off:	
   	
  Turns	
  light	
  off	
  
– Up: 	
   	
  Brightens	
  light	
  by	
  1	
  increment	
  
– Down: 	
   	
  Dims	
  light	
  by	
  1	
  increment	
  
– Eco: 	
   	
  UBlizes	
  the	
  Daylight	
  HarvesBng	
  unit	
  
– Normal: 	
  Default	
  operaBon	
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MICROCONTROLLER	
  UNIT	
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INFRARED	
  (IR)	
  TRANSMITTER	
  



MICROCONTROLLER	
  UNIT	
  

•  Uses	
  the	
  TSL235R	
  from	
  
TAOS	
  

•  Converts	
  light	
  to	
  frequency	
  
•  Outputs	
  a	
  square	
  wave	
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DAYLIGHT	
  HARVESTING	
  



MICROCONTROLLER	
  UNIT	
  

•  Interfaces	
  with	
  the	
  
microcontroller	
  

•  Acts	
  as	
  a	
  server	
  
•  Transmits	
  data	
  between	
  
the	
  client	
  and	
  the	
  
microcontroller	
  

•  Displays	
  the	
  webpage	
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ETHERNET	
  MODULE	
  



WEB	
  BASED	
  INTERFACE	
  

•  Started	
  with	
  iPhone	
  interface	
  

•  Decided	
  to	
  expand	
  to	
  all	
  plajorms	
  =>	
  WEB	
  

	
  	
  	
  	
  =>	
  =>	
  =>	
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WEB	
  BASED	
  INTERFACE	
  

•  Page	
  runs	
  on	
  Arduino	
  

•  Can	
  be	
  accessed	
  from	
  any	
  device	
  connected	
  
to	
  the	
  network	
  

•  Can	
  be	
  accessed	
  from	
  anywhere	
  with	
  an	
  
Internet	
  connecBon	
  through	
  port-­‐forwarding	
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WEB	
  BASED	
  INTERFACE	
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WEB	
  BASED	
  INTERFACE	
  

•  Designed	
  using	
  the	
  jQuery	
  mobile	
  framework	
  

•  CompaBble	
  with	
  any	
  kind	
  of	
  mobile	
  device	
  
that	
  has	
  internet	
  browsing	
  capability	
  

•  VersaBle	
  and	
  user-­‐friendly	
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BUDGET	
  &	
  FINANCING	
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Unit	
  Price	
   Quan=ty	
   Subtotal	
  
Arduino	
  Mega2560	
   $62.23	
  	
   1	
   $62.23	
  	
  
Arduino	
  Ethernet	
  Shield	
  w/o	
  POE	
  REV3	
   $47.42	
  	
   1	
   $47.42	
  	
  
Lutron	
  IR	
  Dimmer	
   $42.54	
   1	
   $42.54	
  	
  
INSTEON	
  RF	
  Switch	
   $86.22	
   1	
   $86.22	
  	
  
Philips	
  Dimmable	
  LED	
  Bulb	
   $22.37	
   1	
   $22.37	
  	
  
Various	
  Electrical	
  Components	
   $40.16	
   $40.16	
  	
  
MounBng	
  Plajorm	
   $8.05	
   1	
   $8.05	
  	
  
RF	
  TransmiZer	
   $44.42	
  	
   1	
   $44.42	
  	
  
IR	
  LED	
  (751-­‐1204-­‐ND)	
   $1.20	
   5	
   $6.00	
  	
  
Photodiode	
  (751-­‐1002-­‐ND)	
   $2.31	
   3	
   $6.93	
  	
  
Light	
  to	
  Frequency	
  Converter	
  (TSL235R-­‐LF)	
   $4.70	
   3	
   $14.10	
  	
  
PCB	
   $42.53	
   1	
   $50.53	
  	
  
Voice	
  recogniBon	
  Chip	
  LD3320	
   $30.72	
   1	
   $30.72	
  	
  
Display	
  LEDs	
  (5/PK)	
   $3.30	
   1	
   $3.30	
  	
  
PC	
  Header	
  Pins	
   $1.90	
   2	
   $3.80	
  	
  
NPN	
  Transistors	
  (10/PK	
   $3.15	
   1	
   $3.15	
  	
  
Case	
  Material	
   $18.65	
   $18.65	
  	
  

Total	
  Expenses	
   $482.59	
  	
  
Total	
  Financing	
   $500.00	
  

$17.41	
  	
  
Original	
  Budget	
   $595.00	
  



BUDGET	
  &	
  FINANCING	
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PROJECT	
  TIMELINE	
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PROPOSED	
  TIMELINE	
  



ACTUAL	
  TIMELINE	
  

26	
  



MARKETING	
  

•  Designed	
  for	
  integraBon	
  
–  No	
  need	
  to	
  replace	
  current	
  household	
  devices	
  (dimmers/lights)	
  

•  Voice	
  Control	
  
–  Presents	
  users	
  the	
  ability	
  to	
  control	
  their	
  lighBng	
  through	
  
speech	
  if	
  more	
  convenient/desired	
  

•  Web	
  based	
  Control	
  
–  Allows	
  for	
  any	
  device	
  with	
  internet	
  access	
  to	
  remotely	
  control	
  
the	
  lighBng	
  

•  Budget	
  AlternaBve	
  
–  Less	
  costly	
  Home	
  AutomaBon	
  LighBng	
  compared	
  to	
  current	
  
opBons	
  out	
  on	
  the	
  market	
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COMPETITION	
  

–  Wi-­‐Fi	
  control	
  requires	
  Netlinc($100)	
  and	
  individual	
  Lamplinc($50)	
  or	
  
Light	
  Bulbs($30)	
  

–  Replace	
  current	
  dimmers	
  with	
  INSTEON	
  dimmers($60)	
  
	
  
–  Wireless	
  Daylight	
  Sensor($80)	
  as	
  a	
  separate	
  unit	
  that	
  requires	
  

baZeries	
  and	
  performs	
  one	
  funcBon	
  
	
  
	
  
–  Huge	
  selecBon	
  of	
  light	
  control	
  switches	
  are	
  offered,	
  but	
  most	
  have	
  

similariBes	
  that	
  could	
  be	
  resolved	
  through	
  customizaBon	
  opBons	
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FUTURE	
  DEVELOPMENT	
  

•  Increasing	
  CommunicaBon	
  OpBons	
  	
  
–  Developing	
  X10	
  and	
  RF	
  compaBbility	
  will	
  allow	
  for	
  easier	
  
integraBon	
  of	
  the	
  product	
  for	
  more	
  users	
  

•  AddiBonal	
  Voice	
  Commands	
  
–  More	
  commands	
  will	
  be	
  available	
  compared	
  to	
  prototype	
  with	
  
limited	
  pins	
  

•  Expanding	
  Product	
  CompaBbility	
  
–  Broadening	
  our	
  AutomaBon	
  system	
  to	
  more	
  household	
  devices	
  
than	
  just	
  lighBng	
  control	
  

•  EVA	
  Voice	
  InteracBon	
  
–  Voice	
  commands	
  will	
  be	
  met	
  with	
  a	
  vocal	
  response,	
  adding	
  to	
  
the	
  sense	
  of	
  home	
  automaBon	
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REFLECTIONS	
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q On/Off	
  Via	
  Voice	
  Control	
  
q Daylight	
  HarvesBng	
  
q Device	
  Control	
  Via	
  Internet	
  
q IR	
  Control	
  
q RF	
  Control	
  

✔

✔

✔

✔

✗	
  

PROJECT	
  GOALS	
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CONCLUSION	
  

•  Fundamental	
  Proof-­‐of-­‐Concept	
  
•  Various	
  improvements	
  can	
  sBll	
  be	
  made	
  

– Replace	
  Ethernet	
  with	
  WiFi	
  
–  Implement	
  RF/X10	
  CompaBbility	
  
– Ability	
  to	
  “Learn”	
  New	
  Devices	
  

•  Built	
  On	
  Time	
  &	
  Under	
  Budget	
  	
  
•  Future	
  of	
  EVA	
  Controls?	
  

– Undecided…	
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QUESTIONS	
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