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Abstract: Artificial intelligence (AI) technologies and sensors have recently
received significant interest in intellectual agriculture. Accelerating the appli-
cation of AI technologies and agriculture sensors in intellectual agriculture
is urgently required for the growth of modern agriculture and will help
promote smart agriculture. Automatic irrigation scheduling systems were
highly required in the agricultural field due to their capability to manage and
save water deficit irrigation techniques. Automatic learning systems devise
an alternative to conventional irrigation management through the automatic
elaboration of predictions related to the learning of an agronomist. With this
motivation, this study develops a modified black widow optimization with
a deep belief network-based smart irrigation system (MBWODBN-SIS) for
intelligent agriculture. The MBWODBN-SIS algorithm primarily enables the
Internet of Things (IoT) based sensors to collect data forwarded to the cloud
server for examination purposes. Besides, the MBWODBN-SIS technique
applies the deep belief network (DBN) model for different types of irrigation
classification: average, high needed, highly not needed, and not needed. The
MBWO algorithm is used for the hyperparameter tuning process. A wide-
ranging experiment was conducted, and the comparison study stated the
enhanced outcomes of the MBWODBN-SIS approach to other DL models
with maximum accuracy of 95.73%.
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1 Introduction

Water is a preventive factor in agricultural productivity. This fact is intensified in areas where water
seems to be scarce [1]. Proper management of irrigation becomes an important issue for sustainable
productivity. Several agricultural methods made it possible to enhance irrigation management, from
drip irrigation mechanisms to regulated deficit irrigation techniques able to sustain yields with fewer
irrigation volumes [2]. Information and communication technology (ICT) contributed more to water
management in agriculture. Deploying wireless sensor networks (WSN) in crops by utilizing Internet of
Things (IoT) technology and remote management of data, including cloud computing (CC), assisted in
the immense monitoring of farming parameters that produced an enormous quantity of information
[3]. This data will be helpful for the farmers in determining the water condition of the soil–plant–
atmosphere and deciding whether various deficit irrigation techniques implemented to the physiology
and phenology of the crop must be enforced. However, the consistent modernization of irrigation
systems has to adopt equipment that permits an automated preparation of irrigation [4]. It must add
sensors to offer several parameters. Usually, such parameters were based on ecological conditions.
They rendered data regarding full crop water necessities employing meteorological stations in addition
to the water condition of the soil or volumetric content that denotes the plant’s water availability
[5]. The commonly utilized soil parameter sensors use dielectric properties since it is flexible and
inexpensive. Nevertheless, its correct functioning requires complicated calibration, taking factors,
namely water salinity, soil structures and texture, temperature, and the spatial inconsistency of the
soil. Other sensors, such as multispectral and thermal cameras, infrared radiometers (IR), or satellites,
were utilized for estimating water crop requirements [6].

The data produced by various sensors in modern farming operations through IoT platforms could
allow a superior understanding of the communication of dynamic variations of the weather, crop,
and soil conditions of the greenhouse atmosphere [7], which is utilized for data-driven modelling
estimations for precise and faster decision making in real-time in attaining water-saving agriculture
[8]. Prediction modelling includes dynamic methods and techniques that integrate data from several
physical, operational, chemical, and physiological processes, to predict particular outcomes or trends
for deciding on the procedure. It helps improve irrigation productivity and efficiency of crops, along
with mitigating the impact of the varying weather conditions dynamics for optimizing agronomic
inputs’ usage [9]. A smart irrigation scheme with the implementation of sensors and deep learning
(DL) was needed because the research works on irrigation systems are still not effective. They cannot
be applied to large-scale systems and have minimal efficacy because of the overburdened sensor for
every sensing dataset [10]. As a result, a novel intellectual and smart scheme must be devised.

This study develops a modified black widow optimization with a deep belief network-based smart
irrigation system (MBWODBN-SIS) for intelligent agriculture. The MBWODBN-SIS algorithm
primarily enables the Internet of Things (IoT) based sensors for data collection, which was forwarded
to the cloud server for examination purposes. Besides, the MBWODBN-SIS technique applies MBWO
with the deep belief network (DBN) model for different types of irrigation classification such as not
needed, high needed, highly not needed, average, and needed. The MBWO algorithm is derived by
the use of standard BWO with a mutation operator. An extensive range of experiments can occur to
ensure the effective irrigation classification performance of the MBWODBN-SIS method.

The rest of the paper is organized as follows. Section 2 elaborates on the related works and
Section 3 discusses the proposed model. Later, Section 4 offers experimental validation and Section 5
concludes the study.
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