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Spatial Tag using Color Modulation of LED Lighting

MASAYASU OGINO' SHIGERU KURIYAMA

This report introduces a new type of spatial tag system that is detectable with a digital camera equipped in smart-phones, where
the information is embedded on the environment lit by the color LED lighting. This method enables data transmission through
indirect light, independently with the features of objects' surface materials on the scene. This method extends existing coding
technique of visible light communication into those based on the small color modulations with RGB-controllable LED lights.
With this tags embedded via visible lights, a handy mechanism for obtaining index data such as shortened URL can be
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constructed, even for the plain walls and similar objects whose image features are hard to be detected.

1. [XC®IZ

I, QRa— REOEMEZFAT 5 Z & T, MEEST
TENYA = U ~URLIEHR Z DA HIN R ST
W5, LAL, QRa— R SR EEEOEB 2B 20,
o — NEE DA OMER S MLEIZR DD T, EOEM
REHVBIZ SEZELEEY 27 03— RRBRNL D)
LEINTHS [1[2]1[3]. 2D DFETEEWEDOEBLO
B ITITR S DAY, 2L/ —a— R ERIERIC~Y—DITh
AT ERESTHUENRDY, 5 %IINFC(Near Field
Communication) & W\ 72 Z8[W & 7 A7 AMZE &2 b1
HAREMENRH B .
= NOWIKRE Z TIEHROEIAMIH NS 72D, MiED
ERSR AR T 5 AT AR SN T4 Z0
FHEEAMAREIRE T D720 CREFE S L 5 & K3 TEE
Th DN, SMEPEEE LIS ORI E e WA L)
AT, MEFREZFATILERS S, £z, Wi
KSR O H DS R B 7 AR 7 B 20, IR 2 DA T e
MNTERU,

AR TIILU O S EZBE L, HHElOIATeIgE L
TR O BG A E TV, LED B X % B
FEFIHT 5.

LED MBNIEHBEBENLHANREL TH D L v 9 FiK
Mo, AIRDERE OB BB W TIRIA S FIH STy
%[5]. LU, LED M & AT EDGEE IR H L TW 5 0F5E
D%LNE, 7+ MEAFT— RS AE— KRB AT Lo
2T NAZREFIHLTWDZ ENRZW. ZRHDOT /A A

71 BREAR AR
Toyohashi University of Technology

(© 2013 Information Processing Society of Japan

W TITALS LTS D0, —BIICFIH ST
WAHRAKRT NA A TH D EIEE 272\, £ 2 TARIFE
Tk, BRI OAENTZIEREFRARMD T N 2L L
TAY— R 7R T Ly Vo R mAICHEE S
NTNWDET VAT AT EFHT S, Fiz, BIEMLO
HDIARIFEHRIC OV T B R AR L COHRTMNT S5 Z
T, W LIRTERAR PRI Y TV AT AEET 5.

http://OOQ*---

X 1 R 2T L0

Figure 1 System overview
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Figure 2 Configuration of embedded signal
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Figure 3 Regions of each level and low confidence
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Figure 4 Experimental environment overview
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Figure 5 Target objects
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Figure 6 Detection rate of embedded signals
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Figure 7 Detection rate for adopting each process
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Figure 8 Detection rate for adopting two processes
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