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Abstract— In this work, the development of 

Random Forest (RF) model for optimal 
configuration of LoRa transceiver parameters in 
IoT network is presented. The dataset for the LoRa 
transceiver and the IoT network along with the 
energy consumption and the battery life span are 
generated via simulation over period of operation 
of the IoT network and based on the dataset, the 
RF model is trained and then used to predict the 
values of each of the parameters that will give 
optimal energy consumption in the IoT network. 
The energy consumption, the signal to noise ratio 
(SNR), the number of retransmission and packet 
delivery ratio (PDR) at optimal configuration are 
the key performance metrics used. At short 
transmission distances (TD = 10.85 m), the 
network achieved extremely low energy 
consumption (0.0037 mJ), with spreading factor 
(SF = 11). However, energy demand scales rapidly 
with both TD and suboptimal configuration 
choices;  at TD = 886.98 m, energy roses 
significantly to 3.4736 mJ, influenced by high 
payload size and compounded by an SF of 11 and 
Coding Rate (CR) of 4. Also, a strong PDR of 95% 
is observed at TD = 10.85 m, but this sharply 
declines to just 7% at 886.98 m. In all, the results 
showed that while the optimal energy increases 
with transmission distance (TD), the SNR, the 
packet delivery ration and number of 
retransmissions decreases with increase in TD. 

Keywords— Random Forest Model, IoT 
Network, Optimal Configuration, LoRa 
Transceiver, Packet Delivery ratio 

1. Introduction 

 Nowadays, internet of Thing (IoT) technologies 
have find wide applications in diverse disciplines [1,2,3]. 

Their applications has become the major driver for smart 
systems that are already being deployed across the globe 
such as smart agriculture, smart grid, smart transport , smart 
city , among many other examples [4,5,6]. The IoT 
networks rely heavily on resource constrained sensors most 
of which are powered using battery [7,8]. In view of the 
limited battery energy lifespan, effort is always made to 
optimize the energy consumption of the IoT sensor nodes 
thereby extending the battery lifespan [9,10]. 
 Basically, IoT networks consists of sensor nodes 
with transceiver along with gateways or base stations and 
internet connections [11,12]. The transceiver considered in 
this work is based on LoRa technology. The sensor nodes 
are distributed across the network coverage area and each 
of the sensor nodes communicates with other sensor nodes 
or base station.   In practice, the energy consumption of the 
LoRa based IoT sensor network is dependent on a number 
of parameters with the transmission distance as a key 
parameter; the higher the transmission distance, the higher 
the energy consumption [13,14]. In order to accommodate 
high transmission distance, LoRa transceiver provides 
different parameters that can be tuned for long range 
communications and also for short range communication 
[15,16]. Each configuration has its energy consumption 
which can be optimally tuned based on the selected 
parameters. 
 Accordingly, in this work, the Random Forest 
(RF) model used to predict the parameter configuration 
settings for the LoRa transceiver and the IoT network such 
that optimal energy utilization is realized [17]. Such data 
driven approach is particularly useful for automated 
adaptive configuration for efficient energy utilization in the 
LoRa-based IoT network.  

2. Methodology 

 The Random Forest (RF) model is used in this 
work to predict values of each of the various LoRa 
parameters which will yield optimal energy utilization. The 
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