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Product Overview 



Motivation 

Problem 
 
 Lack of accessibility to desired color for painters. 

 
 Limited mobility of color mixing devices. 

 
 Time consuming ordering process. 

Solution 
 
 FASM RYB paint mixer.  

 
 



    Disadvantage 
 

  High purchasing price 
 
  lack of portability 

 
  High maintenance cost 
 

Existing Products 

Advantages 
 

  More accurate in color range 
 
  More economical in high scale        
      mixing 

 



Our Product 

Advantages 
 
 

  Small dimension 
 
  Easy to use device 

 
  Portable 

 
  Accurate result 

 
  Environment friendly 

 
  Affordable  
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System Overview               



System Overview 

 User inputs a color wirelessly or through a touch screen. 

 

 Systems converts RGB values to RYB color ratios. 

 

 LCD displays the currently dispensing paint. 

 

 Values open to dispense the paints. 

 

 User mixes the paints to get the desired paint. 



System Overview 

Algorithm 
decides on color 

ratios 

Desired  
color is 

selected 

Timing for each 
valve is 

calculated 

Microcontroller 
opens the vales 

and lets the 
color to pure 

  



System Overview 

Color selection 

User chooses the 
color by typing color 

number 

User chooses the 
color by pressing the 
desired color on the 

Touch Screen 

User point the 
camera pen and 
press the button 

Image color is 
averaged and the 

RGB value is stored 

Color value is sent to 
the device wirelessly 
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Components 

Gravity Cup 
 

   QUANTITY : 5 
   Capacity 1000 ml 
   Covered with snug fitting press fit lid 
   Made up of Aluminum 
   Rust free 
 

Connector 
 

  Quantity : 5 
  Material : Stainless steel 
  Connects Gravity Cups to the    
      Solenoid valves 



Components 

Solenoid valve 
 

  Model : 2W-040-10 
  Quantity : 5 
  Controls the paint flow. 
  Operating voltage : 45 Volts. 
  Mosfets (IRF510) turn the valves   
      on/ off .  

Arduino Mega 2560 
 
  Main part of control system. 
  Controls the touch   
      screen, valves, LCD display 
  Allows to use color mixing   
      algorithms. 
  Flash memory 128 KB. 



Components 

Arduino Uno 
 
  Controls the wireless pen. 
  Prepares the sensor values and  
     transmit the data to the receiver. 
  Digital i/o pins: 14 
  Flash memory 32 KB 
 

Touch Screen 
 
  Model: ezlcd-002 
  Gathers the user input. 
  Sends the color values to the   
      microprocessor, which open the  
      valves. 
 



Components 

Color Sensor 
 
  Model: Avango adjd color light sensor 
  Senses the RGB values of the  surfaces 
  Operating voltage : 2.5 v 
  Connected to Arduino UNO 

Receiver 
 
  Model: WRL-10533 
  Operating voltage: 5 Volts 
  Baud rate 4800 bps 
  Range: 500 ft 

 
    



Components 

 
    

Transmitter 
 
  Model: WRL-08945 
  Transmission frequency: 315 MHz 
  Operating voltage: 5 VOLTS 
  Baud rate 4800 bps 
  Range 500 ft 

 
 

Power Source 
 
  Connected five 9 volts batteries    
      in series 
  Powers the valves, and  
      Microprocessors 
  Portable 



Valve Control Circuit 



Circuit Design of Wireless 

RF Receiver RF transmitter 

Color sensor 
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 Software 

 
 
 
 
 
 
 
 
 
 
 

              

 
 
 
 
 
 
 
 
 
 
 
 
 

              

        



Touch Screen User Interface 

New Color Predefined Help Off 

Select a color 
from display 

boxes 

User manual 
screen 

Input screen with 
touch keyboard 

Select Red, Green, 
Blue box to edit 

value 

Color/ ml 
finalized 

NO 

YES 

Press Mix 



RGB Conversion  

Read R, G, AND B Values 

Convert from 8 BIT to float 

Apply values to formulae 

Adjust resulting ratio for 
volume (ml) chosen by user 



RGB Conversion  

Formula 

 RGB is additive. 
 
 
  Everything we see is subtractive. 

 
 
  Need to change RGB into a new form for the paints. 

 
 
  Mixture of RYB conversion with Black and White for the contrast. 



Valve Control Algorithm 

READ IN COLOR RATIO 

APPLY TO CALCULATED TIMING CONVERSION 
FORMULA 

RUN FUNCTION TO SEND SIGNAL TO OPEN 
THE VALVE 

ADD A DELAY TO MATCH CALCULATED DELAY 
TIME 

RUN FUNCTION TO CLOSE VALVE 

END 

IS PROCESS 
COMPLETED 

FOR 5th VALVE? 

NO 

Yes 



Wireless Algorithm 

  RGB values are read from the sensor. 
 
  Values are compressed into a single long integer. 

  Final Value = R + (G x 255) + (B x 2552) 

 
  Checksum is made based on the final value 

 
  Checksum and the value are sent using the RF transmitter 
 
   

 

Transmitter 



Wireless Algorithm 

  System is constantly checking for a wireless signal until the correct  
      start value is received. 

 
  Checksum can be used to make sure of the validity of the values. 

 
  Final received value is decrypted. 

  R = (v%255) 
  G = (v/255) % 255 
  B = (v/2552 ) % 255 

 
 
 

Receiver 
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               Business Aspect 



Prototype Expenditures 

Budget 
 
  Estimated budget: $1400 
  Actual budget: $670 

 
  

Primary Source of funding 
 

  ESSEF - $500 
  FASM Solutions - $170 



Cost breakdown 
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 Complications & 
Difficulties 

 
 
 
 
 
 
 
 
 
 
 

              



Complications 

   Touch screen can break if the device falls.  
 
   May have to use color thinner to clean the values. 

 
   Color sensor may malfunction due to settled  dust. 

 
   Microprocessors can burn out.  

 
   Batteries have  to be replaced.  

 
   Paint can dry inside the gravity cups if they are left open. 



Difficulties 

   Wireless communication 
 
   Color code conversion. 

 
   Solenoid valve timing and accuracy. 

 
   System cleaning. 

 
   Color matching. 

 
   Color sensor error .  
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 Timeline 

 
 
 
 
 
 
 
 
 
 
 

              

 
 
 
 
 
 
 
 
 
 
 
 
 

              

        



Predicted  Timeline 



Actual Timeline 
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               Future Development 



Future Development 

  Fiberglass body. 
 
  Finished wireless pen. 

 
  Improving accuracy of color mixing procedure. 
 
  Case for the primary circuit. 

 
  Product logo on the RGB paint mixer. 

 
  More durable power supply. 

 
  Better mixing container. 
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 Conclusion 

 
 
 
 
 
 
 
 
 
 
 

              



Learning Experiences 

  Professionalism 
 

  Planning and scheduling 
  Time management 
  Team work 
  Communication 
  Improved research skills 
  Product integration and troubleshooting 

 

   Business 
 

  Manufacturer contacts 
  Budgeting 
  Product selection and price matching 



Conclusion 

  Mixing unit can receive the RGB values sent by the wireless pen. 
 
  Touch screen can receive the user input and send RGB values to the   
      microprocessor. 

 
  Microprocessor can open the valves and dispense the desired color. 

 
  No leakage in the system. 

 
  LCD displays the paint that is currently dispensing. 

 
  Batteries can provide enough power to run the system 

 
  System meets our safety requirements 
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Thank You 


