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ABSTRACT

Two design techniques for more accurate and more convenient hybrid positioning system with visible light
communication (VLC) and ad-hoc wireless network infrastructure are proposed, in order to overcome the
problems of high estimation error, high cost, and limited service range of the conventional positioning
techniques. First method is based on a non-carrier VLC based hybrid positioning technique for applications
involving of low data rate optical sensing and narrow-range visible light reception from transmitter, and
long-range positioning. The second method uses a 4 MHz carrier VLC-based hybrid positioning technique for a
high data rate optical sensing and wide-range visible light receiving from transmitter, and mid-range positioning
applications. In indoor environments with obstacles where there are long-range 7731.4cm and mid-range 2368cm
distances between an observer and a target respectively, the hybrid positioning developed with two design

techniques are tested, and the proposed system is verified and analyzed in this paper.
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Fig. 1. Hybrid positioning scenario with VLC scheme
and Zigbee multihop wireless networking including main,
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Table 1. Ma]or Specification.

Description

LED LUW50343, Photodiode:
visible light = TSL252R, 30~308 cm between the

Specification

mdule center of LED array and VL
receiver, 4 MHz carrier/Non-carrier
OOK NRZ

wireless Zigbee 2006 2.4 GHz/16 channel /
module DSSS-QPSK

overall 115kbps between monitoring node
system and system controller, multiple hop
speed transmission
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Fig. 10. Network connection diagram and packet data
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positioning experiment of Fig. 11
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Fig. 11. An experimental view of the long-range hybrid positioning with Zigbee wireless network transmission over
7731.4cm, which consists of 1987.2cm distance between Monitoring Node and Relay Nodel, 1915.7cm distance between Relay
Node-1 and Relay Node-2, and 1891cm distance between Relay Node-2 and Relay Node-3 and finally, 1937.5cm distance
between Relay Node-3 and Main Node.
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