\\ 2011 hSITE Annual Research Review

Friday, June 17, 2011
0 Montreal, Canada

ADAPTIVE TRANSMISSION
& DYNAMIC ROUTING

IN WIRELESS NETWORKS

Tho Le-Ngoc, T McGill
Quang-Dung Ho, Thanh-Ngon Tran, Robert Morawski

Ishaan Bir Singh, Rwan Ibrahim, Gao Yue, Jules Fakhoury,

Marwan Elkholy, Gowdemy Rajalingham, Fazail Aslam
Department of Electrical & Computer Engineering



q,\\\ objectives

« studies and development of adaptive transmission and dynamic routing
for wireless and sensor/ad-hoc networks in clinical environments:

— robust and reliable communications,
— power/energy efficient,
— low electromagnetic radiation

« exploring

— spatial multiplexing, multi-user diversity, cooperative relaying
applicable to wireless and sensor/ad-hoc networks

— relevant side information: location, contexts.

» This research work is for Task 3.1.3: Sensors and Ad-hoc Networking,
and Task 3.2.1: Multiple-antenna Wireless Communications of Theme
3: Enabling Networks and Technologies
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Development of an experimental test-bed
consisting of integrated, heterogeneous
networks: xDSL, 802.11 (mesh), 802.15,

RTLS.
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Real-time Locating System
0\\\ for Healthcare Applications

Collaborator: Dr. Marc
Beique, MUHC, RVH
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Patient wandering alert system: L- and evaluation of post-processing
provide patient tracking and algorithms to improve the accuracy of

alerting for those cognitively- Database real-time locating systems.
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A |

« Distributed routing framework for scalability.

« Every network node is assigned with a potential value that represents its EMI
and its proximity to gateways

« EMIR can evenly distribute EM radiation and thus can significantly reduce the
EMI effects to the surrounding area where the wireless network is deployed.

‘,\\\ EMI-aware Routing Algorithm (EMIR)

. Shortest path routing (SPR) 150 EMIR .
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\\\ 2-hop Information-Based
o Energy-Efficient Geographic Routing Algorithm

Distributed routing algorithm aims to D
prevent the deadlock situations e o * o 0
— by predicting and avoiding the e . .
“isolated” nodes IREPRINRN Routing Void S
— while considering energy efficiency and * e v
EMI by the means of effective node * o °* o
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residual energy balancing

Selects candidate node using a metric | - oeen
based on 2-hop information: GPSR: greedy perimeter

— 18t hop: considering a combination of
link quality, geographic distance and
node residual energy

— 2" hop: considering only node-
connectivity for simplicity
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