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ABSTRACT

The PULSE protocol can greatly reduce power consumption using a node’s sleep state. But this protocol does
not consider movement of a sink node in a sensor network. In the mobile sensor network, a routing protocol
must recover path error by movement of a sink node as quickly as passible. Therefore we have to achieve fast
path recovery and power saving to support movement of a sink node in a sensor network. This paper proposes
the Mobile PULSE protocol which is a improved routing protocol for a mobile sink node. And we evaluate
Mobile PULSE and show that the Mobile PULSE reduces the recovery time about 40% compared with original
PULSE protocol. Mobile PULSE increases energy consumption than PULSE as a maximum of 0.8%, which
means Mobile PULSE is similar to PULSE in energy consumption. This paper shows mobile PULSE’s capability
in the mobile sensor network through evaluation of path recovery time and power consumption.
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Algorithm 1 The Timer handler of PULSE protocol
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Timeyne : Sync Emor A7} 744
Timesood : Flood Propagation A7t 744,
Timeresery : Reservation A7} 7}74
Timegeep . Sleep or Send Data |7+ 7H2

Timepse inerat . EFO1H F7] ZhE 27

oodA A7 2E Ao v

SYNC_TIME : Sync Error A]7}el] 43t
FLOOD_PROPA : Flood Propagation A|7}el]l 43
RESERVATION : Reservation A|7kel] <3¢
SLEEP_TIME . Sleep or Send Data A|7}ell &
3k
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integer timer < SYNC_TIME
integer role < NODE

integer onePeriod < 0
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PULSETimer_Handle ():
if (timer = SYNC_TIME)
if (onePeriod > Timepuse interval)
onePeriod «— 0
timer «<— FLOOD PROPA
if (role = SINK) send_pulse_pkt()
set_timer_interval (Timegood)

o2 A ¥

else
onePeriod < onePeriod + Timesyne
timer <— RESERVATION
set_timer interval (Timereser)

else if (timer = FLOOD_PROPA)
onePeriod <— onePeriod + Timeou
if (role = NODE && EmptyQueue() = false)
send_reservation_packet ()
set_timer_interval (Timereserv)

else if (timer = RESERVATION)
onePeriod < onePeriod + Timereserv
if (role = NODE && EmptyQueue() = false)
send _data_packet()
else if (role = NODE)  go_to_sleep()
set_timer_interval (Timeseep)

else if (timer = SLEEP TIME)
onePeriod < onePeriod + Timegieep
timer < SYNC_TIME
wake_up_node ()
set_timer_interval (Timegnc)

END MPULSETimer Handle ()
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Algorithm 2 The Timer Handler of Mobile PULSE protocol

Timeiner fiood © Intermediate Flood Propagation |7} 7+

B Az BE A
INTER_FLOOD PROPA
: Intermediate Flood Propagation A]7}el] <%}

M eteln] B E) ofsf Fr1HoZ A ¥
MoblicPULSETimer_Handle ():
if (timer = SYNC_TIME)
if (onePeriod > Timepuse inerval)
onePeriod < 0
timer <~ FLOOD_PROPA
if (role = SINK) send_pulse_pkt()
set_timer_interval (Timegood)
else if (one Period > Timepuse interval / 2)
onePeriod < onePeriod + Timegyne
if (role = SINK) send_intermediate_pul
se_pkt()
set_timer_interval (Timeine: flood)
else
onePeriod < onePeriod + Timegn:
timer <~ RESERVATION
set_timer_interval (Timereer)

else if (timer = FLOOD_PROPA OR
timer = INTER_FLOOD_PROPA)
onePeriod <— onePeriod + Timegood
if (role = NODE && EmptyQueue() = false)
send_reservation_packet ()
set_timer_interval (Timereser)

END MobilePULSETimer Handle ()
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F 1.80211 41 @AY pwek
Table 1. 802.11 WLAN Power Consumption
2o = Power
43k |Energy Mode = Consumption
Transmit 280 mA 1327 mW
474 V Receive 204 mA 966 mW
Idle 178 mA 843 mW
Sleep 14 mA 66 mW
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