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Abstract

Wireless sensor nodes collecting surrounding environment information in the IoT environment operate in
a low duty cycle mode to save energy and communicate with neighboring nodes. The low duty cycle mode
keeps the wireless interface turned off and minimizes energy consumption, resulting in a large delay in
event detection and data transmission of wireless sensor nodes. Thus, an important event cannot be detected
in a specific time period and transmitted to the sink node at a required time. In this paper, we devise a
technique that can minimize event detection and data dissemination delay in a low duty cycle environment.
By adjusting the activation status of nodes sensing both the same area and the adjacent area, it guarantees
fast data transmission from the event detection point to the sink node. The dissemination delay performance
is improved by configuring the environment so that an equal number of nodes exist in the active state in
the same sensing area. In the simulation conducted for performance verification, it is confirmed that the
activation slots are designated more evenly than when the nodes arbitrarily designated the activation slots,
and thus the overall transmission delay is reduced.
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[Table 1] Node Information

Notation Description
n; Node id
ik Node i's active slot
Nie The number of neighbor nodes
ne; k Neighbor node i's active slot
Thi, Inbound threshold
Thout Outbound threshold
Slotaaitable Available active slots among neighbor nodes

(& 2] 28t &% g €125

[Table 2] Active Slot Negotiation Algorithm

Algorithm 1: Active Slot Negotiation Algorithm

* Initial Phase - Randomly initialize the active state of each and advertise the state information to neighbor
nodes

1:  Slotacive = rand()

2: Broadcast(node id, Slotacive, Slotavailabic)

* Negotiation Phase- Search the inactive slots of the neighbor tables

1: Broadcast(SSAN frame)

2: If the node receives ACK frames then

3: ACK = count(ACK frames)

4:  If ACK > Thi, then

5: Slotacive = Adjust(Slotactive)

6 Broadcast(ASCN frame)

7 End if

8 End if

9: If slotailble 18 not empty then

10:  Goto line 2

11: End if

23t &8 9 Lu2|50| SO EH FH LS50 FEE HECE MY Hel Wel
TEE0| g3t £X0| L2 24tx|0f UX| YUCHD THEE TESS X7 £ Y oY
(Self-Slot Allocation Notification, SSAN) Z&¥S FH LESO0|H TETICE SSAN Z2|gS =4
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