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Abstract

We propose novel algorithms for localization and routing in sensor

networks. We also develop an application framework for deploy-

ment of geographically-distributed customized sensor network ap-

plications. The proposed algorithms seamlessly integrate with the

application framework to facilitate their rapid deployment.

The application framework consists of (a) a scriptable rapid ap-

plication deployment framework called RAPIDSNAP which ad-

dresses end-to-end requirements of heterogeneous sensor network

deployments and (b) a novel Internet-of-Things (IOT) repository

called the Wireless Sensor Knowledge Archive (Wisekar), hosted

at http://wisekar.iitd.ac.in. Wisekar supports a variety of data

inputs and archival capabilities.

We propose the concept of Graded Precision Localization (GPL),

which refers to the ability to localize mobile nodes to different

precision levels using a common infrastructure with a combina-

tion of coarse-grained localization, fine-grained localization and

inertial navigation. Two algorithms for GPL—GRADELOC and

IGRADELOC—are proposed, analysed and validated with an im-

plemented prototype.

We propose a set of localization extensions—LORECOS—to a re-

active routing algorithm—AODVjr, thereby leveraging its route-

discovery phase for hop-distance based location estimation. An

anchor node placement algorithm ANCHREG is proposed, which

helps mobile nodes using an extended form of LORECOS to be

able to estimate their region of presence in a deployment area.

The geometric properties of the deployment area are used by



ANCHREG to arrive at an optimal anchor node placement con-

figuration. Performance of machine learning models is compared

for region prediction—a part of the region estimation process.

We propose a multi-hop routing algorithm called PARTROUTE

for partially mobile sensor networks where reactive routing is cou-

pled with partial route (trace) preservation over a set of station-

ary nodes to minimize packet overheads. We extend the use of

mobility awareness to achieve energy-efficient clustering in sen-

sor networks by proposing GAROUTE. GAROUTE uses genetic

algorithms to arrive at optimal cluster configurations in a sensor

network.

The impact of the proposed work is discussed in the context of

a wireless sensor network based gait assessment system called

Gaitsense which has been developed and implemented by us.
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