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Fast visible light indoor positioning system
based on smart phone
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Abstract; Visible light positioning (VLP) based on mobile phone not only has high positioning
accuracy, but also has advantages of visible light communication and mobile internet. Due to
high computational complexity of image processing, most existing system can not support real-
time navigation because of its low positioning speed. A fast indoor VLP system with high accu-
racy is proposed in this paper. Positioning latency is reduced by designing elaborate flicker-free
line coding scheme and lightweight image processing algorithm. In addition, this system has ad-
vantage of supporting flicker mitigation and dimming, which are important for illumination. An-
droid-based system prototype has been developed for field tests on an off-the-shelf smartphone.
Experimental results show that it can achieve high accuracy of 7.5 cm, and positioning time is
reduced to 22. 7 ms for single-luminaire and to 35. 7 ms for dual-luminaries respectively. In addi-
tion, it supports real-time indoor navigation for users moving at a speed of up to 18 km/h.
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Fig. 1 VLP system architecture

VLP AT H 1) 32 22 1) g 2 42 41 BT O & 32 mT D
JeEALR S . VLP AT H i i S ] s o 39043 1
(P —HR IRAF Cunique 1D, UTD) #4748 8% 4 4 , 75
FI3E A 7T DL o A% i £ I R B ) R 0 9 A
i LED 3K 8 g LA T 56 B 455 COOKD 4 il 75 =0 4K
gy LED AT H“FF /967 & 2% X B 19 ] OG5 s 5 A
VLP T H 1 UID #E—#th 5% VLP T B4 07 &
(s ] AR AR (e ) AH DG I BT AT 1 VILP AT H %
e A B AL B UTD- A A 7 i 5

B AETF LAY 322 Ty A S DABUR 8 7 A% i)
WIERENAE B IR E . BRETF AL AN E
Bk % R H CMOS &% 74 18 2 . Hpli 1% 7 58
HBATHE S G AT PN, B st VLP AT H
PRI 0/1 38R 1 W] OGRS AT LR B o
il J 1 5 W AR 8] 114 2% S0 UG CAn 181 2 i 7R ) 3R 47 &
1440 31 AL 45 £ 20 X AR B 46 8058 JE D 15 5
PR S5 PR A5 3 UID Jf 45 i) UTD-A bR~ Bk
S5t BRI 3R A UTD JE S 17 14 25 o) A o G 552 4l
W ER & 241 68 & Ok A £ H VLP AT
HO B 4 oK FBE 1 W58 3 0 5 A 0L gk v A
LA 3] cm = S RS B AL A

B2 HHFNSFTRIIBELBROSLESR
Fig. 2 Fringe image captured by smartphone’s
rolling shutter camera
L2 BETFURSHHECLEE
e 3 proR R F PRk E B R EMR
AL 2 H AR B0 R B E A A BR O (XL YD L iE 2
A VLP G A A 45 430 51 8 (X0 Y D FN(X, .Y, ) .2
H VLPITHZ B2 B R S IEMR A
£ G AL bR R B R (0500 I G 1) H s A R



+ 360 - NG 2017.38(3)

W WA TR RE T LAY PR T LG E A E (L R B

B (X Y ORI (X o, Yo ) R T 2 2 JR 80
Z A AGR KBRS R S, Wl LR LA 6 &R

—x 5

iy 2y
)
\

filigk py 2R SR

3BTRS EMMERE

Fig. 3 Positioning principle based on vision analysis
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Fig. 4 Flicker-free line coding scheme based

on ITF barcode
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Fig. 5 Processing pipeline of fringes extraction
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Fig. 6 Field environment and experimental setup
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Fig. 7 Positioning accuracy
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Fig. 9 Decoding success rate
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