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Abstract

WBAN (Wireless Body Area Network) is a network which is to consistently monitor body signals with implanted or
attached sensor nodes. Especially, nodes that are used in medical services have to operate with low power consumption
since they are hard to replace, and have to guarantee high data rate and low transmission delay for consistent signal
monitor. In this paper, we propose an algorithm that aims to reduce transmission delay and power consumption, and
guarantees stable throughput, by assuming the number of active nodes, and followed by dynamically adjusting the random
access period and transmission possibilities in a superframe. The assumed number of active nodes may be incorrect since
it only relies on the channel status of a previous superframe. Therefore, we assume the number of active nodes and define
a pattern. And revise the number of the active nodes with the defined pattern. To evaluate the performance of the
proposed algorithm, we have implemented a WBAN environment with the MATLAB. The simulation results show that the
proposed algorithm provides better throughput, low power consumption, and low transmission delay when compared to the
slotted ALOHA of the IEEE 802.15.6.
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//At the start of superframe k
A hub sets RAP length L, to the number of sensor nodes

n and p, = 1/n,
Beacon broadcasts L;, and p;, to sensor nodes
// In any node
if any node has a data to transmit in RAP then
choose a random number z [0 1]
if 0 <z < p, then
transmit a data
wait for acknowledgement
if acknowledgement has come then
the node becomes inactive until
generates
else
the node waits by the start of next slot for

new data

retransmission
endif
else
the node waits by the start of next slot for

retransmission
endif
else
the node becomes inactive until new data generates
endif
//At the end of superframe k
idle

Count the number of channel idle slots 7,
Estimate the number of active nodes 7, using Eq.(7)
Choose m; as the number of active nodes in next

superframe n;, 4 ¢
Allocate Ly, using Eq.(15)
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// Pseudo code for determining a pattern
if superframe % is even then
calculate aucclk] from n; to 1

if max_aucc is updated during ¢ = 1024 then
Set a pattern using DFT
if a pattern is determined by maximum likelihood
then
pflag=1
else
Set initial point to ¢ and re-calculate a pattern
endif
else

if max_aucc>aucelk] and i > t then

setuptime
max_aucc=auce k]
else
if no max_aucc is updated during a pattern’s length
then
Set a pattern from 7y, | to 7,

if a pattern is determined by maximum likelihood

then
pflag=1
else
Set initial point to ¢ and re-calculate a pattern
endif
endif
endif
endif
endif
a3 3. oE HolE 2t oJAtmE,
Fig 3. Pseudo code for determining a pattern.
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Set n, through Eq (7)
if p flag==1 then
ny, = nf“”‘ rn
if the end of pattern and confidence interval isn't
satisfied then
Set p_flag to 2 and re-calculate a pattern
else
use a pattern
elseif p_flag==2 then
re—calculate a pattern
if pattern is determined then
Set p_flag to 1 and use a pattern
endif
elseif p_flag==0 then
if pattern is determined then
Set p_flag to 1 and use a pattern
endif
endif
Choose m; as the number of active nodes in next
superframe 1,

Allocate £y, , | using Eq.(15)

a3 4 oE 23 eolyz77t 2ol 23
Fig 4. Random access phase length determined by
the pattern correction.
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