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RC CAN VARY IN [0O,1]

BEHAVIOR FUNCTIONS
(BV) DEFINES THE
CAPTURE SPEED
ACCORDING TO R©°
R°< 0.5

O CONCAVE SHAPE BV
RC> 0.5

0 CONVEX SHAPE BV
WE PROPOSE TO USE

BEZIER CURVES TO
MODEL BV FUNCTIONS

‘ Py(h,. h,)
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O R CAN VARY IN [0O,1]

Od BEHAVIOR FUNCTIONS
(BV) DEFINES THE
CAPTURE SPEED
ACCORDING TO R°

O R9<0.5
0 CONCAVE SHAPE BV

i/ second m

P,(h,, h,)

Table 1: Capture rate in fps when P, is at (12,3).
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CRITICALITY-BASED
SCHEDULING

O O Q fps : frames/second

CS : # cover sets

Sentry nodes have
higher probability to
detect events and to

send alerts




DUTY-CYCLING ISSUES

Time

MISSED ALERT!

d SENSOR’S ACTIVITY USUALLY HAS
DUTY-CYCLE BEHAVIOR TO SAVE
ENERGY

d RADIO & MAC LAYER ACTIVITIES
REPRESENT A LARGE PART OF
ENERGY CONSUMPTION




L ADAPTIVE DUTY-CYCLED
s MAC PROTOCOL

A STATIC DUTY-CYCLE MAC CAN NOT
ADAPT TO APPLICATION’S NEEDS NOR
TO SURVEILLANCE’S CRITICALITY

d SYNCHRONIZED DUTY-CYCLE MAC
APPROACHES DO NOT SCALE WELL

d ADAPTIVE CRITICALITY-BASED MAC

O ADAPTS THE ACTIVE PERIOD OF FOLLOWER
NODES ACCORDING TO A SENTRY'S
ACTIVITY

d TAKE INTO ACCOUNT # OF COVER-SET TO
PRESERVE COVERAGE CONSTRAINTS
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fps : frames/second
cs : # cover sets '
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FOLLOWER-SENTRY
ASSOCIATION

O Q O fps : frames/second

Cs : # cover sets
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0.50 can be viewed as a
0.00 new criticality level for

follower nodes
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TY-CYCLE OF FOLLOWERS

O O Q fps : frames/second

CS : # cover sets

Duty Cycle
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# OF MISSED ALERTS

Total number of Alerts missed
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IMPLEMENTATION

d LIBELIUM WASPMOTE WITH XBEE
MODULE

dEASY TO COMPLETLY POWER OFF THE
RADIO MODULE

A SENTRY IS EMULATED WITH A LINUX
MACHINE
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CONFIGURATION
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CONCLUSIONS

WE PROPOSED AN ADAPTIVE CRITICALITY-BASED
MAC PROTOCOL TO PROVIDE DUTY-CYCLE
SUPPORT FOR MISSION-CRITICAL SURVEILLANCE
APPLICATIONS WITH IMAGE SENSORS

WE LINKED THE NODE’S ACTIVITY PERIOD TO THE
SENTRY’S ACTIVITY, TAKING INTO ACCOUNT BOTH
APPLICATION’S CRITICALITY AND COVERAGE
CONSTRAINTS

COMPARED WITH A STATIC DUTY-CYCLE
APPROACH, OUR PROTOCOL REDUCES THE
NUMBER OF MISSED ALERTS AND THE ENERGY
CONSUMPTION ( BY 44%) WHILE MAINTAINING THE
SAME LEVEL OF RESPONSIVENESS

WE ALSO VALIDATED OUR PROPOSITION WITH
IMPLEMENTATION ON WASPMOTE SENSORS
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