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- FBAIREVLPMEE (Atto-cellular VLP system)
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{ Transmitter:
_| = Intensity modulation

: « Synchronization scheme
: « Continuous wave modulation :
: « Pre-equalization :

0. ’0
---------------------------------------------------

..+ Receiver: |
* Phase-shift measurement
"I+« Averaging method

2« hyperbolic trilateration

: « Least squares algorithm
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P. Du, S. Zhang, C. Chen, A. Alphones, and W. Zhong, "Demonstration of a Low-complexity Indoor Visible Light Positioning System Using an Enhanced TDOA Scheme," IEEE Photonics J. 10 (4), 1-10 (2018).
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P. Du, S. Zhang, C. Chen, A. Alphones, and W. Zhong, "Demonstration of a Low-complexity Indoor Visible Light Positioning System Using an Enhanced TDOA Scheme," IEEE Photonics J. 10 (4), 1-10 (2018).
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S. Zhang, W. Zhong, P. Du, and C. Chen, "Experimental Demonstration of Indoor Sub-Decimeter Accuracy VLP System Using Differential PDOA," IEEE Photonic. Tech. L. 30 (19), 1703-1706 (2018). w SIMTech
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P. Du, S. Zhang, C. Chen, H. Yang, W. Zhong, R. Zhang, A. Alphones, and Y. Yang, "Experimental Demonstration of 3D Visible Light Positioning Using Received Signal Strength With Low-
Complexity Trilateration Assisted by Deep Learning Technique," IEEE Access 7, 93986-93997 (2019).
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P. Du, C. Chen, A. Alphones, "Faster Deployment for Indoor Visible Light Positioning Using Xgboost Algorithms in Industrial Internet-of-Things," IECON2021.
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Technology Accuracy Accuracy degradation due Simultaneous Deployment Costs 2D /3D
to metallic environment Communication and
and RF interference Positioning

RFID Moderate No Moderate 2D Only
UWB <0.2m Moderate Hard High 2D /3D
BLE 0.3~5m Significant Yes Low 2D /3D
BLE 5.0 <0.2m Significant Yes Moderate 2D /3D
Wi-Fi 0.5~5m Moderate Yes Low 2D /3D
VLP <0.2m No Yes Moderate 2D /3D

VLC-enabled fixture transmits
location information

‘ Accurate 3D position
/ Cm-level accuracy relative 1o fidure

a Accurate orientation
Degree-level accuracy relative 1o fudure
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VLC-enabled fixture transmits
location information

Q Accurate 3D position
/ Cm-level accuracy relative 10 fidure

o Accurate orientation
Degree-level accuracy relative 1o fudure

F. Yang, S. Li, H. Zhang, Y. Niu, C. Qian, and Z. Yang, "Visible Light Positioning via Floor Reflections," IEEE Access 7, 97390-97400 (2019).

C. Hong, Y. Wu, Y. Lin, Y. Liu, C. Chow, H. Meng, Y. Chang, C. Yeh, K. Hsu, and S. Song, "Visible light positioning (VLP) system using low-cost organic photovoltaic cell

(OPVC) for low illumination environments," Opt. Express 28 (18), 26137-26142 (2020).

Shao, S., Khreishah, A., & Khalil, I. (2019). Enabling real-time indoor tracking of 10T devices through visible light retroreflection. IEEE Transactions on Mobile

Computing, 19(4), 836-851. 19
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PROBLEM STATEMENTS PROPOSED SOLUTIONS COMPANIES
INTERESTS
* Current loT devices uses Bluetooth and « Hybrid RF/Optical wireless .
Lora which suffers from RF interference communications and localization to @ TAGVANCE
in metallic Aenwro_nrrllecl;t 5;1'?‘1 dRF extend connectivity to areas with RF
vessels and hospitals ADDVALUCG
o + lllumination is ubiquitous in workplace.
+ Lack of remote monitoring and ﬁQﬂOLUfT\l
tl‘aCkIng Of WOI’keI‘S |n Conflned SpaceS . OWC does not Suffer interference -~ W
and underground tunnels. é-.? sembcorp S GLOGA"
» OWC offers high speed, secure data il
* Slow data transmission using Bluetooth transmission.
and Lora
* Lack of secure communications « Visible light positioning for accurate
indoor tracking between different storeys
* Lack of high accuracy of indoor and levels.

localization: Inability to precisely locate
in terms of storeys due to RF interferences.
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Video Pre-
Processing

Beacon ID
ML boosted + Recognition
based on OCC

ML boosted = LXfac?rzi:I:ir?\n

Visualization of
Target’s position Tac

Design of Infrared

/Beacon
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Web APP GUI 1: Realtime footfall display

Shopfloor Monitor  Floorplan  An¢ ‘ o ‘

Web APP GUI 2: Realtime footage with alarm messages

Shopfloor Monitor  Floorplan  Anay | Logout ‘

® & &

Text alarm message will

” 11 . display at the bottom of
: ‘ ol each realtime footage
| ) txgm—v_! =Y . . .
Ay - l-ﬂm e g { indicating  the  social
I ' distancing violations and
LI w g n i T' overcrowding status
s mj Tth ﬁ

[ | Red dots represent |

occupants breaching
social distancing rules

\ I | LN\2Z®
1
Sidebar with charts o

Packet Time: Packets Rect

indicating total occupancy
counts dots and mini-window
dispalying realtime footage
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Machines/loT Objects Optical wireless based
Interactive AR Headset

IR-LED array of
Spatial diversity

R N
B

Edge computer in AR

Optical-wireless-AR
transceiver node

AR Interfacing

Low-latency
driven Data
merging

Nl Camera-based
)| OWC Demod

Interrogating Spatial
Light Driver M multiplexer
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