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An average of 19,000 cyclists injured or killed 
every year across the US 

 

Lack of vision 

 

Lack of communication 
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Visibility is the Key! 
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                  *Direction Part*                                           *Braking Light Part* 

            RGB LED Matrix 6*6cm                                ADXL 335 Accelerometer 

 

 

 

 

 

                   Colorduino V1.3                                  Super Red LED (Braking Light) 
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Firmware  

 Colorduino Library          

 The algorithm of sensing the deceleration of the bike. 



 Xbee S2 2mW Zigbee 

 X – CTU (Configuration) 

 BoardCast Mode 
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Voice Control  
(Coordinator) 

Front LED Feedback 
         (Rounter1) 

Back LED Display Panel  
            (Rounter2) 



Feedback display LED array 

 MUX (MAX7219) 

 LedControlMS Library 

 RED LED Matrix 2.5*2.5cm 
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Left Feedback Right Feedback 



Original plan: 4 digit - 7 segment LED display (discard - used too many pins) 

Final decision: 16x2 LCD display with blue backlight (significantly reduced pin 
usage) 

 

Hall Effect Switch 

- Attaching a magnet to the wheel, switch closes  

    every time it passes the Hall effect sensor.  

 

(Speedometer equation) 

wheelCircumference = π * wheelDiameter  

Speed = wheelCircumference / timePerCycle 

 

(Odometer equation) 

Distance = rolation * wheelCircumference 
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- Only 8 pins are used on the Arduino 
- Pin usage gone down from 16 to 8 
- Simplified coding complexity (Library 

with LCD functions already exist in 
Arduino IDE) 
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Rechargeable Lithium Polymer 
battery: 

• 3.7V 
• 2000mAh 
• Standard JST connecter 
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The Powercell – Lipo. Battery Charger/Booster: 
 
• Boost or buck a 3.7V Lipo battery to 

5V or 3.3V 
• Charge Lipo Battery via micro-USB 
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In summary: 
- EN is high (not grounded) -> Powercell is ON 
- EN is low(grounded)          -> Powercell is OFF 
 



Arduino Uno 

 

uSpeech library 
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Phoneme 
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3D printer design of Feedback Display 

Open Box of Feedback Display 
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3D printer design of LED Light 

Open Box of LED Light 
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Improvements 

More accurate voice recognition 

Have all signal lights on the same LED panel 

 Improve overall feel of the product 

 

Additional Features 

Calories counter 

Heart rate detector 

Ability to share on social network (e.g.: Facebook, Twitter) 
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