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Abstract

The importance of agriculture to the sconomic growth in
sub-Saharan Africa suffers from several challenges. One
af the major problems faced by the sector & the lack of
suitable technology to optimize yield and profit to redwee
the relimnce of farmers on manual echnigues of farming
which & accompanied by drudgery, wasage and low
yields, Precision agriculture has been applied o maximize
agriculmral outputs while minimizing inputs. This study
presents the design of an Intemet of things {IoT)-hased
automomaous bt system that can be used for precizion
agriculmral operations in maize crop production. The
robdit consists of a camera for remately monitoring of e
envimnment and a wnk incorporaied with a Liguid level
seneor which can be used for imigaton and herbicide
application. The real-time fead from the camera & well &
e ouwiput from e liguid level sensor is accesed from a
cloud datmhase via a Web application. This system can be
adopted for improved crop producton which i tum will
increase crop yield, profit, and revenue generaied from
agriculmre.
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1 Introduction
1.1 Background of the Study

In the twenty-first cenmury, there has boen a mapid growih in
the information and communication tachnology (ICT) sector.
Thizs development has nfluenced human operations and
industrial services. One of the most important deve lopments
in the ICT sector is the introduction of the Internet (Yusuf
at al, 2019). Inemet of things (ToT) & a system of inter-
oonnecting computing devices that are interrelated. These
devices can transfer data over a network with the absence of
human mvolvement {fwayemd, 201 ). The IoT is a metwork
of physical devices, objects, buildings, people, animalks, and
other items that are embedded with sensos, software, elec-
ronic devices, and network oonmectivity that suppons
oommunication, collecdon, and exchange of data (Dubey
at al, 2020; Mayyar and Pun, 2016a, 2016h; Padilkappsa-
rambil, 2020 Singh et al, 20208, 3020h; Tanwar 2020,
20X0b). Thizs technology allows devices to be remoiely
controlled and sensed using network infrastructure. This
process allows the integration betveen the physical world
and computer systems, which in tum, resuls in improved
oeconomic benefis, efficiency, effectiveness, and accuracy
(Amadin a al, 2017). The IoT has a wide rmange of appli-
cations in varous sectors including agriculmre.

The Food and Agricu bure Organization (FAQ) edimated
a T% increase in global food production by e year 2050
(Ishengoma & Athuman, 2018). Alko, the populaton of the
African continent i projectad to reach 2 hillion by 2050
(Izhengoma & Athuman, 3018 Feeding this population
would he quite challenging with limited farming methods.
Cumently, farmers in sub-Saharan Africa cultivae less area
of land and harvest less due to a lack of technological
development in te agriculiural sector. Besides, traditonal
farming technigues predominandy wsed in the region resulis
in low crop yield compared to mechanized famming methods.
Africa has 25% of the world's arable land, yet it contribuies
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