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Novel LED lighting equipments with data transmission functions are developed based on the optical 
wireless communication technique by Nakagawa Laboratories, Inc. Using our lighting equipments, optical 
image/audio information can be real-timely obtained in any illuminated area via a wireless portable terminal. 
 

We are grateful to AIST (National Institute of Advanced Industrial Science and Technology) for providing the information 
terminal, Aimulet for our researches and developments. 

Why Use Optical carriers in wireless communications? 
   

Existing infrastructure (lighting, power lines) can be used for data transmission; 
 

There are no frequency restrictions on all bands for data transmission; 
 

Human safety because optical carriers are electromagnetic wave free;  
 

Adequate privacy protection by directionality of light. 
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Power Consumption: 6W(110V); 

Luminous Flux: 270lm; 

Beam Angle: ±30°;  

Data Rate: 2Mbps;  

Transmission Quality: BER≦10-8  

On the lighting/sending side: 

On the receiving side: 

A white light LED bulb to use not only just illumination, but 
also can wirelessly send image data for users. I-4PPM 
(Inverted Four Pulse Position Modulation) encoding 
method is used to adequate lighting. 
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Using an iPad/iPod with a dongle as a receiver to get 
image data from the LED lighting and display them 
on the iPad/iPod . 
Receive Response Time: about 0.5s 

Receive Quality: BER≦10-8 

On the lighting/sending side: 

A white light LED bulb with infrared sending LEDs 
to use not only just illumination, but also can 
wirelessly send  audio information for users. PWM 
(Pulse width Modulation) encoding method is used 
to modulate original sound signals to transmit. The 
sampling frequency is 44kHz. 
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On the receiving side: 
A compact battery-less information terminal, 
named Aimulet is used to convert the light into the 
sound.  
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