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Visible Light Communication (VLC) ?

การส่องสว่าง + ข้อมูล

จุดประสงค์หลักเพื่อให้ความสว่าง

เพิ่มมูลค่าด้วยการสื่อสารข้อมูล
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Indoor Broadband with VLC
Indoor broadband broadcasting in Hospital / Supermarket / University / Office

Source: Boston University

Source: Oxford University
(OMEGA project)
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Super market promotion via VLC 

The product information is acquired by the
visible light receiver on the shopping cart.

Prototype presented by NEC and
Matsushita Electric Works
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Traffic Communications
FSO

M Kavehrad PSU, USA

Source:
Hoa Le Minh and Zabih
Ghassemlooy, Visible Light 
Communications, Optical 
Communications Research Group 
(OCRG), Northumbria University.
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An illustration of the VLC concept

This is for the downlink only, 
and a parallel similar system 
is needed for the uplink.

Prof. Brandt-Pearce, Optical Wireless Communications,Lecture 4 Visible Light Communications.
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Type of Light Source
 Incandescent bulb

 First industrial light source

 5% light, 95% heat

 Few thousand hours of life

 Fluorescent lamp
 White light

 25% light

 10,000s hours

 Solid-state light emitting diode (LED)
 Compact

 50% light

 More than 50,000 hours lifespan

Source: Hoa Le Minh and Zabih Ghassemlooy, Visible Light Communications, Optical Communications Research 
Group (OCRG), Northumbria University.
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White Light LED

Well-known technology, limited use, 
problem with balancing each R, G, B 
component to create white light

Popular for today general lighting, 
efficient and cheap

Source: Hoa Le Minh and Zabih Ghassemlooy, Visible Light Communications, Optical Communications Research 
Group (OCRG), Northumbria University.

RGB LED
Blue LED + Phosphor
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CP1223 standard

 One of the most popular VLC standard announced by “Standard of Japan 
Electronics and Information Technology Industries Association”.
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Receiver
 Generally used Photodiode as a signal receiving device

“ชุดพัฒนาระบบสื่อสารด้วยแสงสว่าง ตามมาตรฐาน CP1223”     ณ มหาวิทยาลัยศรีปทุม 25 พฤศจิกายน 2015      คทา จารุวงศ์รังสี (NECTEC)



Signal Processing

11

 Optical and electrical filtering:
 Block out-of-band background light
 Remove electrical harmonics

 Equalization required:
 Bandwidth limited by LED response and by multipath
 Types of equalizers:
 FIR filters, adapted using an LMS algorithm
 Decision-feedback equalizer
 MLSE – very complex

 Remove multiuser interference

Prof. Brandt-Pearce, Optical Wireless Communications,Lecture 4 Visible Light Communications.
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Solution for shadowing
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Solution for shadowing
 As shown before, the impulse response in

VLC systems has two parts
 When the line-of-sight (LOS) part (which is

received via direct path) is blocked, the
impulse response is only the second part

 Then the data can be recovered using the
second part which is indeed the received data
from the indirect paths (multipath signal)

Prof. Brandt-Pearce, Optical Wireless Communications,Lecture 4 Visible Light Communications.
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Microcontroller Families & Manufacturers
 8051: (multiple manufacturers)

 Atmel: AT and AVR

 Microchip: PIC

 ARM: (multiple manufacturers)

 Cypress Semiconductor: PSoc

 Intel

 Parallax: Basic stamp

 etc.

*ref:  http://en.wikipedia.org/wiki/List_of_common_microcontrollers
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Various versions of Board, Programmer and Programming 
Language 
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ที่มาของการพัฒนาชุดพัฒนาอุปกรณ์สื่อสารข้อมูลผ่าน
แสงส่องสว่างที่สามารถเข้าใจและพัฒนาได้ง่าย

Idea Required High Skill Innovations

Idea Required Less Skill Innovations
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องค์ประกอบของชุดพัฒนาอุปกรณ์สื่อสารข้อมูลผ่าน
แสงส่องสว่าง

ภาคส่ง
TRANSMITTER

ภาครับ
RECEIVER

LIBRARY LIBRARY

APPLICATIONS APPLICATIONS

MICROCONTROLLER MICROCONTROLLER

CP1223

“ชุดพัฒนาระบบสื่อสารด้วยแสงสว่าง ตามมาตรฐาน CP1223”     ณ มหาวิทยาลัยศรีปทุม 25 พฤศจิกายน 2015      คทา จารุวงศ์รังสี (NECTEC)



Arduino?

 “Arduino is an open-source electronics prototyping platform based on flexible, 
easy-to-use hardware and software. It's intended for artists, designers, hobbyists, 
and anyone interested in creating interactive objects or environments.” ( 
www.arduino.cc )

What is Arduino Not?
 It is not a chip (IC)

 It is not a board (PCB)

 It is not a company or a manufacturer

 It is not a programming language

 It is not a computer architecture

( But it is involves to all these )

*ref:  Thomas E. Murphy, University of Maryland
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History
“Arduino is more than a business, it's a worldwide movement dedicated 
to education, electronics, programming, making... for everyone.”

 Founded by Massimo Banzi and David Cuartielles in 2005

 Based on “Wiring Platform”, which dates to 2003
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Open-source Hardware?
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Arduino UNO I/O
 http://arduino.cc/en/Main/arduinoBoardUno

Analog In / Digital IO

Digital IO / Analog Out (some)
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Arduino Shield & Module

• TFT Touch Screen
• Data logger
• Motor/Servo shield
• Ethernet shield
• Audio wave shield
• Cellular/GSM shield
• WiFi shield
• Proto-shield
• ...many more
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Open Source Arduino Project
 http://www.instructables.com/id/Arduino-Projects/
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Open Source Arduino Project
 http://makezine.com/category/arduino/
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Open Source Arduino Project
 http://www.adafruit.com
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Wearable Arduino (LilyPad)
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Today, Microcontroller Technology 
Trend 

*ref:  Google Trend
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Arduino Boards

Arduino UNO

Arduino Pro mini
Arduino Pro

Arduino MEGA 2560

Arduino Lily Pad
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Arduino Pro Mini

 The Arduino Pro Mini is intended for semi-permanent installation in 
objects or exhibitions. The board comes without pre-mounted headers, 
allowing the use of various types of connectors or direct soldering of 
wires. The pin layout is compatible with the Arduino Mini. 
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ตัวอย่างการใช้งานชุดพัฒนา
อุปกรณ์สื่อสารข้อมูลผ่านแสงส่องสว่าง
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การสาธิต ระบบพิพิธภัณฑ์ดิจิทัล
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การสาธิต ระบบบอกต าแหน่งจากไฟถนน 
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การสาธิต ระบบผ่านทางอัตโนมัติ
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So, What is your VLC project

?
Q&A

Thanks you for your attention
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