
Objective
Developing Visible light communications (VLC) indoor 
positioning technology for indoor applications:
• Can be implemented as an smartphone app (No 

accessory hardware is required in user-side)
• scalable spatial colored coded IDs

Motivation
• GPS has poor coverage and accuracy for indoor  

applications
• Wi-Fi based method:

• Insufficient accuracy for indoor applications 
(in the range of meter)

• Radio-frequency is forbidden in hospitals, 
near the airports, military fields 

• Do not provide orientation information

Applications
Indoor navigation services
• Library services
• Retail marketing
• Indoor robotics
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• Dividing an indoor area into cells
with unique spatial color code landmarks 

• Employing Geometrical Optics
technique to estimate position of
smartphone

• Using front facing camera and
accelerometer data as input data

• Detecting of color coded landmarks
on image plane

• Finding the global location of the cell
inside the building
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• 3D localization and illumination system

• Closed equations and accurate algorithm

• Low computational load on smartphone

•

[Jean Armstrong, Et al., 
IEEE Communications Magazine, 2013]

[Hyun-Seung Kim, Et al., JLT, 2013]

• Employing image processing
technique on “image plane” to
estimate direction of smart-phone

• Estimating 3 dimensional location of smart-phone
within a positioning cell

User-side Hardware

Hardware

Global (Inter-Cell) Positioning

Local (Intra-cell) Positioning

Zero Tilt and Orientation

Orientation Compensation

Roll and Pitch Compensation
(Virtual Plane Idea)

• Introducing “virtual plane” to:
- Increase the field of view
- hand-arm motion consideration

Algorithm Flowchart


