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Abstract

A Wireless Sensor Network (WSN) is a collection of spatially separated and spe-
cialized sensors that work together to monitor, record, and transmit information
about the physical state of the environment to an internet-based location. In or-
der to improve WSN power consumption, this work proposes a classification tech-
nique where K nearest neighborhood was applied in those clusters to select the
best nodes. The purpose of the classification technique is to divide the network
into various node-groupings. We calculated the correlation matrix for one node in
each group and cluster, and we also applied the RNN model to get a better predic-
tion within each node in each cluster, so only one node of data will be sent from
each cluster to the base station.Furthermore, the experimental results reveals
that, based on a suitable choice of nodes, our proposed model perform accurate
predictions, with minimum error measured using the Root Mean Squared Error
(RMSE) as compared to related work.The radio-energy transmission model used
in this work also show that our proposed model is able to save two times more
energy, than most of the existing data transmission models.

Introduction

Fig. 1: IoT concept

Observed Dataset

The dataset has about 2.3 million readings collected from the 54 sensors installed
in the lab.

• IoT dataset collected from Intel Berkery lab

• The columns included are date:yyyy-mm-dd, time:hh:mm:ss.xxx, epoch,
moteid, temperature, humidity, light, voltage.

Fig. 2: Intel Indoor Sensor Nodes

• Used nodes 2, 4, 6

• Studied correlation

• Performed Clustering

Proposed Method

Evaluation Metrics

Energy in each cluster Ck

E(Ck) = min{En1, En2, ..., Enm} (1)

En1≤i≤mis the energy required by node i for transmission.

Lifetime of cluster Ck

lifetime(Ck) ∝
1

E
. (2)

Network lifetime
K∑
k=1

lifetime(Ck). (3)

Nodes organization
S = {ni}0≤i≤N where (ni = node i) (4)

Where
S is the set of sensor nodes
N is the number of nodes.

Results

The graphs and tables below shows the results obtained after training the models, K Nearest
Neighbor(KNN), Clusters,LSTM with the sample dataset and entire dataset.

Fig. 5: clustering of node base on

temperature,humidity on correlation

Fig. 6: correlation matrix of sensor

node (4,2,6)

Results

Fig. 7: node 4 used in predicting node node2 and

compared to the previous predicted node2

Fig. 8: predicted temperature value for node 2 aided by

node 4 and node 6

Fig. 9: Shows the minimum Energy of the entire network

base on their clusters.

Conclusion

Conclusively, from the models used in the analysis ,comparing the evaluation
metrics of the various models used,

• The spatial and temporal characteristics of the sensing data can be cap-
tured by the KNN model.

• The proposed architecture is ultimately capable of conserving more energy
than the model architectures currently in use.

.
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