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RIDE: Resilient loT Data Exchange

Resilient Data Collection Exploiting Mobility

SCALECycle platform

Extend a connectec.zl safe home to « A SCALE multi-sensor box on a bike with GPS receiver, battery, and various
everyone at a low incremental cost , sensors (Wi-Fi quality, air pollution, etc.)

« Conducted measurements in two real testbeds: UCI campus and Victory Court
Senior Apartments in Montgomery County, MD. Collected Wi-Fi RSSl/quality
and air quality.

« Collaborating with INRIA by adding the SoundCity mobile ——
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Goals and Overview

Failure Avoidance

Automatically detect emergency events,
alert residents, confirm emergency via (@)

hone or a and initiate contactin SCALE sends emergency | 72l ARG _ 3
1?' t p<:|o , ° message | Analytics / Alerting Clc o GeoCRON: Geographically-correlated resilient overlay
irst responders

Long-range wireless / networking solution leverages loT peer-to-peer
Jump-start a live testbed for identifying < "\ & antenna location capabilities to deliver data to the cloud cloud analytics
and researching Internet of Things (loT)[.5i = 7 7 service despite geo-correlated failures due to e.g.

challenges L T b disasters.
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Apps [*~---. 12 9 ‘_c’;h| infrastructure to make data collection and upload more efficient (i.e.
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@ SAFER: Perpetual loT for Assisted Living EnviroSCALE
p N ) In SAFER we introduced a the cross- layer personal sensing optimization in terms of energy efficiency and reliability by *EnviroSCALE is an extension of SCALE for air
leveraging: quality monitoring.
Edge Networking and Data Exchange Local « Heterogeneity of loT devices, o - Cheap commodity gas sensors (MQ sensors)
. ) " Network - Real time semantic knowledge of applications Zpplication tayer - Support of multiple networks (3G and Wi-Fi)
(Activities of daily living). petetion voritorn Appications ] Batt d for outdoor depl t
Communication in Communication in - loT devices multi energy configuration under e pp;m - batiery powered Tor ottdoor deployments
Ad Hoc Network Infrastructure Network - muiltinla anarnv cattinne: v d;-—% *The key question is how to conduct data
_ ~ . .- All Devices Middleware Layer — “Local broker controller”

compression and schedule communication to fit in

the limited 3G data plan. EnviroSCALE box deployed in Dhaka,

Bangladesh with 3G modem and multiple types

. . of gas sensors to monitor air quality
* EnviroSCACLE uses two techniques to reduce data volume

- Adjust sampling intervals of sensors according to the data plan budget
- Encode sensor readings in binary payload instead of using verbose JSON
* Budget-aware sensing requires to find sensing intervals, 7, for sensor /, so as
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305
4)
: tWII o
o @ O I

% SENSING
thingstitute CLOUD COMMUNICATIONS

Usvse -~ M|JIT  1oTDevlabs RESPOND® tooov  #iDelRey <] Anemaly Systems

* The platform also leverages container-driven approach to run rich analytics
on media data (e.g., camera data) locally on the device to reduce uploading raw
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