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A Hybrid MAC Protocol for Wireless Sensor Networks
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Abstract

In this paper we suggest a hybrid MAC protocol for wireless sensor networks(WSN) to enhance
network performance. The proposed MAC scheme is specifically designed for wireless sensor
networks which consist of lots nodes. The contributions of this paper are: First, the proposed

scheduling algorithm is independent of network topology. Even though the BS node has lots of one

hop node in dense mode network, all the time slots can be assigned fully without increasing

frequencies. Second, BS one hop nodes can use more than one time slots if necessary, so total

network performance is increased. We compare the network performance of the proposed scheme
with previous one, HyMAC (1).
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Algorithm 1 fo =AY duels T4 A& 2 494 B

Require: A Graph of Sensor Network Topology
Ensure: An scheduled Tree of the Given Network
1: ENQUEUE (Q, S)

2: while Q is not empty do

3: v < DEQUEUE(Q)
4:  timeSlot(v]) < currentTimeSlot
5:  channellv] <1
6 for a“ﬁ;;fgj Samerheight T2l 4. Mokl AHE UmeiE e S5t
7: if parent(v] == BS and Fig. 4. Proposed Scheduling Algorithm 1
#Channel { available chnls then
8: if timeSlot(v) = timeSlot(n) and T3 a7 39 MESA EZ2A A Ulg £F 9 &
channel(v] = channel(n) then A Ho] =
9: channel(v] < channel(n] + 1 2614 xe} Ft.
10: end if
11:  else if parent(n] == parent(v) or T 2. 07 39| BAolMel AAIE ADRIE 19| Mokl ZzE=o)|
#Channel )= available chnls then ElQl &8 skt

12: if timeSlot(v) = timeSlot(n) then Table 2. Assigned Time slots by proposed algorithm 1 for
13: timeSlot(v]) < timeSlot(n] + 1 Fig. 3 Network Topology
14: end if
15: else a e f m n u v
16: if timeSlot(v] = timeSlot(n] and

channel(v] = channel(n] then bl g h ol P WX
17: channel(v] < channel(n] + 1 e | i il gl r |y oz
18: end if
19: end if d k | s t a' b'
20  end for
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22 let w be the other unvisited 32 A=zl 2125 I
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Algorithm 2

Require: A Graph of Sensor Network Topology
Ensure: An scheduled Tree of the Given Network

1: ENQUEUE (Q, S)

2: while Q is not empty do

3: v < DEQUEUE(Q)

4:  timeSlot(v]) < currentTimeSlot

5 channellv] <1

6: for all Visited same-height
1-2-hop nbr n of v do

7 else if parent(n) == parent(v]) or

#Channel )= available chnls then

8: if timeSlot(v]) = timeSlot(n] then

9: timeSlot(v]) < timeSlot(n] + 1

10: end if

11: else

12: if timeSlot(v] = timeSlot(n] and
channel(v] = channel(n] then

13: channel(v] < channel(n] + 1

14: end if

15: end if

16:  end for

17:  for all unexplored edge e of v do
18: let w be the other unvisited
endpoint of edge e

19: parent(w]) < v
20: height(v] < height(w] + 1
21:  end for

22 end while
23: ENQUEUE (BS 1 hop Q)
241 QS < size of Q
250 i< 1
26°  channel < 1
27: while Q is not empty do
28: v < DEQUEUE(Q)
29  channel < 1
30: if #Channel ) available chnls then
31: i <1 + available chnls
32: channel < 1
33:  timeSlotlv] < i to
available chnl numbers timeSlot
34:  channel(v) < channel
351 else
36:  timeSlotlv] < i to
available chnl numbers timeSlot

37:  channel(v) < channel
38: channel < channel+1
39:  endif

40: end while
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Fig. 3 Network Topology
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