6/2/2009

(Outline “p

m Background

LANCASTER
— -

Extending Wireless Sensor Net

m Safety-critical applications
m Deterministic MAC protocol

P.Suriyachai@lanm‘sﬁ‘é’ = Conclusion

VB -

ackground rCurrent WSN Applications

m Wireless Sensor Networks (WWSNs)

= Sensor hodes collect data from environment , :
and report them to the control station : EJEnergy preservation
= A Control station/ = Alternate radio between on and off
through wireless communication Sink node . :
m Unpredictable data delivery

m Especially in delay and reliability

| = Environmental monitoring
m Characteristics:

Glacier Motion Monitoring
(University of Southampton)

Examples of sensornodes

| delay transmission !lrartlg between nodes
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Potential WSN Applications Objective

m Industrial process automation = To develop a protocol that
= Safety-critical domain m Delivers data to the sink with node-to-node bounds
m Worst E2E Delay < Required E2E Delay pn delay (d) and religility (r) Control @
® D, s < D,oq to avoid an accident » end-to-end bounds Dyors:? Station 4
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Research Overview

m Challenges:
A. Transmission collision from neighbouring nodes
B. Unreliable wireless links, e.g. failed transmission

m Proposed Solution:
Medium Access Control (MAC) protocol that

A. Schedules when a node can access a shared
wireless communication channel

B. Retransmits lost data
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MAC Protocol Design (Cont.) ® conct

= Adopt a tree topology (ny
TR < A L3

= Transmission: tx of itself AN

= Reception: tx of parent and child nodes @ @

= Sleep: otherwise f 4

Radio Mode @ @ @
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slot# 0 1 2 3 4 5 6 7 8 9 10 11128 13
tx slots of nl n3 nd n5 né nl n3 nd ns né
node #

These slots will be used in case of
retransmission. Otherwise. they are off.

Radio-mode scheduling of node n;
when k=2, n= 7, epoch = 14 g
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= Time ™ fixed-length base units (Epoch, E) = tx slots

transmission slots of ny: 3 and 10
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slot# 0 1 2 3 4 5 6 7 8 9 10 11 12 13
Radio-mode scheduling of node n;when k=2, n=7, E=14

E=kxn

A
AC Protocol Design

= Rule: 1 packet/ epoch, k chances to meetR ,,4.0end

= 15'tx slot is always used, the rest are for retransmission
n If all fail, discard the packet (rare case)
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rDelay and Reliability Bounds

" m Delay: upper bound

Worst-casebit errorrate B
d < E slots when k=1 Eq. (1) Mex packetsize I
d <(2xE-1)slots when k >1 Max. number of hops  H

Total number of nodes n

= Reliability: lower bound
= Depends on channel model assumed
= For example, a model with independent bit error rate B
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