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In the era of smart phones, super computers, and rapidly growing space science, agriculture sector in world also
has to gear up with Systematic Management of agricultural resources and Technology. The understanding of
smart agriculture is important to be identified by the scientific community as a significant issue because it is
essential for nations to develop and adopt these emerging technologies. This paper makes use of the technology
roadmap approach for implementing these technologies for identifying the barriers and recommending actions
to remove them. The Technology Roadmap (TRM) concept is a consultative process that is designed to help
industry, its supply-chain, academic and research groups, and governments come together to jointly identify
and prioritize the technologies needed to support strategic R&D, marketing and investment decisions.
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Introduction
According to world population growth and
increased demand for crops, nowadays, the
international community is facing a serious food
crisis and finding new resources for agricultural
production, including effective solutions in front of
this crisis. According to the scale of global
population growth, especially in developing
countries, increasing global demand for
agricultural products, limitation of agricultural
land cannot be cultivated, climate change and
Witness the increasing tendency to intelligent and
accurate in the field of agriculture agricultural
production that causes the formation of a growing
market in the industry. New technology innovation
as well as on the side of these factors, causing the
formation of intelligent agriculture is no longer the
only sunlight and relies on soil and water, but with
the use of new technology, to be able to optimize
the utilization of these resources, and traditional
agriculture, compared to the more affordable and
less water consumption as well. Including the new
technology that has been created in the field of

agriculture, mobile phones Smartphone that allows
farmers to weather information and the needs of
their customers find that the exact cause of
agricultural formation. According to Statistics is
expected to farmers who use this method have a
year to 18 percent increase in revenue.
Farmers already have, in order to improve the
efficiency, the use of more advanced technology on
agriculture. For example, the use of sensors in the
farm gives farmers the possibility to map the
topography and exact (topography) to acquire, as
well as Variables such as soil temperature and
acidity. It can also use the tool to predict the
weather to weather patterns in the coming days
and weeks have access. as well as farmers can
make your smartphone based remote equipment,
agricultural products and livestock, as well as to
obtain information about animal feed and monitor
production. It even can use this technology to
statistical predictions for their livestock and
agricultural products. While the drone to a
valuable tool for farmers to check the ground and
collect information related to the product. While all
of these techniques can be more careful and take
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advantage of the agricultural use of satellite
imagery and other technologies (such as sensors)
to view and record the output with the aim of
improving production to minimize the cost and
resource conservation had.
Technology roadmapping is an important tool for
technology planning and coordination both
collaboratively for entire industries as well as for
internal
corporate
planning.
Technology
roadmapping is a specific technique for technology
planning, which fits within a more general set of
planning activities. It identifies critical product
needs that will drive technology selection and
development decisions, determines the technology
alternatives that can satisfy those needs, helps
select the appropriate technology alternatives, and
helps generate and implement a plan to develop
and deploy those technologies. In many major
projects, these functions of roadmapping have
often been done, but in an ad hoc way, rather than
using a more formal technology roadmapping
methodology.
3. Information and communications technology
in agriculture
Information and communication technology in
agriculture (ICT in agriculture), also known as eagriculture, is developing and applying innovative
ways to use ICTs in the rural domain, with a
primary focus on agriculture. ICT in agriculture
offers a wide range of solutions to some

agricultural challenges. It is seen as an emerging
field focusing on the enhancement of agricultural
and rural development through improved
information and communication processes. In this
context, ICT is used as an umbrella term
encompassing all information and communication
technologies including devices, networks, mobiles,
services and applications; these range from
innovative Internet -era technologies and sensors
to other pre-existing aids such as fixed telephones,
televisions, radios and satellites. E-agriculture
continues to evolve in scope as new ICT
applications continue to be harnessed in the
agriculture sector. More specifically, e-agriculture
involves
the
conceptualization,
design,
development, evaluation and application of
innovative ways to use ICTs in the rural domain,
with a primary focus on agriculture. Provisions of
standards, norms, methodologies, and tools as well
as development of individual and institutional
capacities, and policy support are all key
components of e-agriculture. E-agriculture is one
of the action lines identified in the declaration and
plan of action of the World Summit on the
Information Society (WSIS) (Fig.1).

Fig 1: Role of ICTs in Agriculture [9]

The growth and development of information and
communications technology (ICT) has led to its
wide diffusion and application, thus increasing its
economic and social impact. We are witnessing an
increase in use of information and communications
technology (ICT) in almost all spheres of life, and it
10 |

will continue to influence every facet of human
endeavor in the knowledge era. The potential of
ICT and its ability to support integrated
development with long-term social and economic
benefits have been recognized globally, and policy
guidelines are being framed for its use despite
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problems of access connectivity, literacy, contents
and costs. [2]
Technological development and innovation have
drastically changed agriculture over the past
century. Information and communications
technologies (ICT) has served as an important
innovation that has been utilized by farmers to
collect, manage, and analyse vast amounts of
agriculture-related information to aid in on -farm
decision-making. ICT facilitates access to a number
of application areas including basic management
information, specialised management information,
e-commerce, information on outputs, and general
applications including weather forecasting and
online banking. [3]
The interrelated factors describing the level of skill
and education of a farm operator has been
identified as having a positive impact on the level
of adoption due to the highly specialised nature of
ICT. The application of ICT in agriculture is
regarded as highly technical in nature and requires
specialised knowledge and skills. Although there
exists a number of ICT applications that range in
technical complexity, highly skilled and educated
farmers tend to be more effective in utilising
technology to realise productivity gains. Farmer
age has also emerged out of the body of literature
and typically describes behavioural factors of the
farmer; younger farms have been regarded as
more willing to adopt technologies. [3]
4. Technology Roadmapping
The output of the technology roadmapping process
is a technology roadmap. Technology roadmapping
is a needs driven technology planning process to
help identify, select, and develop the technology
alternatives to satisfy a set of product needs. It
brings together a team of experts to develop a
framework for organizing and presenting the
critical technology planning information to make
the appropriate technology investment decisions
and to leverage those investments. Technology
roadmapping can also help coordinate the
development of one or more technologies. This
coordination allows the invested resources to be
leveraged. [1]

5. Smart Agricultural
In the Smart Agriculture Layer (Figs.2), sensing
technology can be used to measure soil
temperature and conditions, water needs of plants,
soil composition, etc. A smart watering system
along with a signalizing sensor that indicates when
a plant needs more water, would optimize the
water consumption for agriculture purposes on
one side, and on the other side it would improve
the growth and production of agro-products. As it
can be noticed, this layer communicates with the
Waste & Water Management Layer on the level of
smart water usage for watering plants only when
they need more water. [5]
5.1 Sensors in agriculture
Traditional companies such as John Deere as
production platforms and machines that are able
to communicate with each other. Rabl other
startups in the field of technoagricultural is called
a spectrometer six PulsePod band has produced
four measures the waves. Thus, the tool can flow
observations such as rain, hail, leaves, water,
required product, environmental stress, weather
conditions and air pollution measuring point. [4]

5.2 Wirless Control System for Agriclture Motor
The author designed and implemented their
system to control the performance using Short
Message Service (SMS) of cell phones. Meaning
that the motors performances depend on turning
ON/Off remotely using mobile phone from any
brand and also by sends message when it started
or done its performance. This Project has been
implemented in India and deal with it weather
condition. The motors will turn off as soon as the
farmers get an alarm about the single phasing.
They used a GSM with a digital mobile telephone
system and basically what it does is compresses
data and then sends it down channels with two
others stream user's data. [4]
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Fig 2: cloud service

6. Technology roadmaps to choose an
innovation strategy
Established firms tend to make new product
development
decisions
based
upon
the
incremental return on investment, as well as their
continuing marginal return on past investments.
Often, past investments constrain the firms from
leaping to another component platform or
architectural system. Another reason is a
company’s desire to recover as much of its sunk
cost as possible and to continue operations as long
as some recovery of investment is possible.
Consequently, the new entrant is able to consider
investment decisions on their merit and on their
future ability to sustain the company and to be
sustained in the context of evolving markets.[6]
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6.1 The roadmap development process
The development process ensures that a roadmap
identifies mutual goals and determines specific and
achievable actions towards realising a common
vision (Fig.4). On average, it takes 6 to 18 months
to develop a roadmap. The process includes two
types of activities (expert judgement and
consensus, and data and analysis) and four phases
(planning and preparation, visioning, roadmap
development, and roadmap implementation and
revision). After a roadmap is completed,
implementation and updating ensure the complete
realisation of the vision and goals. [7]
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Fig 3: Roadmap process outline

6.2 Types of technology roadmaps: purpose,
format and use
The technology roadmapping approach is very
flexible, in terms of the different organizational
aims that it can address, and the range of graphical
forms that roadmaps can take. Terms such as
product, innovation, business or strategic
roadmapping may be more appropriate for many

of its potential uses. Examination of a set of
approximately 40 roadmaps has revealed a range
of different types, clustered into 16 broad areas
(Fig.5), described in more detail in the following
sections. These groups reflect both intended
purpose and graphical format, based on observed
structure and content [8].

Fig 5: Characterization of roadmaps: purpose and format

7. Conclusion
Drawing the roadmap of has numerous goals,
including the detection of key technologies,
diagnostic technologies in general emerging,
anticipating the birth and development of
technologies to determine the national position,

identify strengths and weaknesses, identify
potential, identify social and economic needs,
identifying threats and opportunities, priorities,
informing enterprises, informing decision-makers
and policy-makers, cooperation between research
and industry, making the landscape.
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Since the roadmap of the result of the interaction
of three concepts in the areas of foresight , The
planning or strategic planning and policy
development or expansion of the network policy ,
roadmap out the future of not only outputs are
suggestions that the concepts of policy and
planning with them. But due to lack of proper
planning on the use of products and smart
technologies in the world to be handled in
Mazandaran province is usually speeds and the use
of these products requires coordination in various
sectors. This is despite a comprehensive document
that the show just clear targets will be achieved.
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