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[Abstract]

In wireless sensor networks, batteries limit lifespan, and heavy data transmission around the sink
causes the hotspot problem. To address this, data collection amounts are allocated to child nodes to
limit transmission. However, this approach has issues with nodes far from the sink having excessive
energy and failing to transmit the allocated amount due to data transmission errors. This paper proposes
a method to prevent sensor data loss through error recovery via retransmission. The method ensures that
each node's retransmission volume stays within its allocated data amount and energy limits, using excess
energy for error recovery. Simulations show that this technique effectively recovers data transmission

errors, collects data, minimizes energy depletion around the sink, and increases data collection rates.
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I. Introduction
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III. The Proposed Scheme
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Fig. 1. Overview of the proposed scheme
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Fig. 2. Process of the proposed method
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Algorithm 1 Process of the proposed method

11 Saggr < (3),(4)

2: Send 8,4, to the parent node.
3

1

 Ssense; — (6),(7)

: Parent node allocates data transfer to child node.

. Transfer data.

G: If successful data transfer, ACK message to child node.
7. if ACK message is not received then

8 sret — (9).(10), (11)

9: Retransmit as much as s,.;.

10: end if

Table 3. Simulation parameters.

Parameters Values
n 1000
Duration of a round 1Th
Transmission period 1 min
Transmission range 10 m
Transmission rate 250 kbps
Sensor battery capacity 110 mAh
Sensor initial energy 55 mAh
a 4
B 100 pJ/bit/m"
€y 48 mJ
Cidie 8 nJ
error rate 0.2

IV. Performance Evaluation

1. Experimental environment
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2. Experimental results

2.1 Evaluation according to the number of sensor
nodes
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Fig. 3. Comparative Analysis of Data Received by Sync
Nodes in Response to Changes in Sensor Node Count
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Fig. 5. Comparative Analysis of Data Quantity Received
by Sync Nodes with Changes in Error Rates
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Sensing Based on Node Density

V. Conclusion
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