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ABSTRACT

Packet collisions have gone from something to be avoided
to something that can be embraced. We build upon recent
results that employ intentional packet collisions for synchro-
nized flooding to show how multi-hop wireless networks can
support real-time actuation and control. First, we show how
a network of nodes can synchronize their LED transmissions
to extend the range of a visual light communication (VLC)
system. Second, we show how buffer-free, streaming audio
is possible over a multi-hop wireless mesh network.

Categories and Subject Descriptors

B.4.1 HARDWARE]: Input/Output and Data Communi-
cations—Input/Output Devices; C.3 [COMPUTER-COM-

MUNICATION NETWORKS]|: Special-Purpose and App-

lication-Based Systems

General Terms

Design, Experimentation, Measurement, Performance

Keywords

Software-Defined Radio, IEEE 802.15.4, Wireless MAC Pro-
tocol, Constructive Interference, Real-Time

1. INTRODUCTION

Recent work exploited the concurrent transmission of hard-
ware generated ACKs to achieve a low-power MAC layer
protocol [1]. Follow-on work by Ferrari et al. debuted Glossy,
a MAC protocol that attempted to exploit constructively in-
terfering data packets to provide a cheap, efficient flooding
protocol [2]. Practical Glossy implementation was stymied,
however, by the inability of commercial radios to decode
interfering full-length packets due to the envelope effect,
severely limiting the data rate |3].

In this demo we present Floodcasting, a MAC protocol
that provides a completely buffer-free, near real-time, high
bandwidth, and tightly synchronized flood channel. We
leverage our software defined radio platform, uSDR (|3]),
to overcome the limitations of commercial radios and enable
a continuous stream of constructively interfering full length
IEEE 802.15.4 packets.
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Figure 1: Countdown Flooding—Nodes A, B, C and D are
all 1-hop from one another, connected linearly. In this
example, node A initiates a countdown flood counting down
from Pc = 4. At first, only node B receives the packet which
it re-broadcasts after a turnaround time 7} with countdown
value Pc = 3. This packet is then re-broadcast by nodes A
and C with Pc = 2. This packet constructively interferes
at node B and is simply received at node D. The re-
broadcasting repeats until nodes A and C transmit a packet
received by nodes B and D with Pc = 0. Upon completion
of transmission/reception of the Pc = 0 packet, nodes A,
B, C, and D simultaneously process the data packet.

2. DEMONSTRATION

To demonstrate the efficacy of Floodcasting, we demo
two demanding applications built on our countdown flooding
primitive (Fig|l) and deploy them on a testbed of uSDRs.

The first application is a tightly synchronized array of vi-
sual light communication (VLC) frontends. We show that
by leveraging Floodcasting, the VLC drivers themselves can
be made to generate constructively interfering waveforms to
improve the range and coverage of VLC networks. We then
build a buffer-free, real-time audio streaming application on
top of a multi-hop wireless mesh network using Floodcast-
ing. In this demonstration, we show that we can achieve
sub-us synchronization and high bandwidth communication
across a multi-hop wireless mesh network.
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